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PREFACE 


A DiSTiNGiJiSHiNO feature of the modem world is that the only royal road 
to success is efficiency. The man who enters the race of life well prepared 
succeeds : he whose preparation has not been so thorough fails or is com- 
pelled to take the second place. Now two things are clear : the only real 
preparation is knowledge, and many have never had the opportunity to 
acquire a sufficiently wide knowledge. This book aims at providing this 
second class of people (which includes the vast majority of mankind) with 
the means of securing an all-round education. It aims, indeed, at being 
something of a fireside tutor who will teach an inquirer, quite simply, 
the outlines of a vast number of subjects, and will, moreover, give him 
practical help in pursuing his study as his inclination may direct. Anyone 
who has worked through this book and mastered its contents need feel little 
fear among almost any class of men. He may feel a reasonable assurance 
that he has the knowledge which only the most cultivated men possess. 

And this suggests another use of the book. Even those who have had 
the advantages of a public school and university education are ignorant 
of many things which a really cultivated man should know. If they have 
taken classics they quite probably know little or nothing of science. If 
they have devoted their time to science they have shunned the classics. 
Even if they have graduated with honours in science they may know nothing 
of the sciences which lie all round those in which they have specialised. 
For such men this book will provide the opportunity of filling up many 
spaces in their mental equipment. 

Special care has been given to the Courses of Reading. It is hoped 
that these will be really helpful ; not mere catalogues of books, but 
reasoned and articulated courses such as a tutor might give to his pupils. 
The courses of reading alone will probably be welcomed by many who know 
the outlines of a subject but wish to have some specialist direction in pur- 
suing their studies. 

Tiih Editor. 
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I. HISTORY 


INTRODUCTION 

A CHIEF interest of history lies in its imaginative appeal from the present to the past. Consciously 
. or Unconsciously in reading it we bring the story of things past to the touchstone of the things that 
are now. To the average man the selfish element in the study of history is very large, the eager 
desire to assess the contribution of lives dead and gone to the actuality of his own life now. This 
being so, it would seem advisable in a limited space to study more at large the things which have 
' most Jai*gely and most obviously gone to create our environment, and so in this brief sketch especial 
attention is given to the history of England and English speaking people. But as national life and 
movement is vividly affected by the life of larger units it is treated in intimate relation to those larger 
movements which have affected it. And as any real history must bo, in some seiise, world history, 
80 too in this study there can be no narrow limitation of time. The long ages in which prehistoric 
men were striving towards civilization had a very vital pai*t in the making of modern England or 
America. Tho confused wanderings of primitive people in times and places remote from us had 
their share in the making of modern conditions. Only less vital than the tie of nationality is the 
romantic bond which binds branches of the same race to each other, and no modem historian may 
neglect ttie fascinating study of the contribution of the race to the story of tho nation* Ho must 
bear in mind too the debt of nation to nation and race to race. 

History has many sides, as many sides aa there are aspects of civilization, and the historian may 
concern himsolf with any of these, tho history of religion, of art, or of language, but as it was the group- 
ing of men in society which mode possible the growth of civilization, so it is primarily with politics 
in tliis larger senso that history is concerned. 

EAltLY MAN AND CIVILIZATION discovery made by men waa 

the use of fire, a discovery like tho use of tools 

The beginnings of man upon earth am wraj^iTod and tho employment of articulate speech made 
in mystery. Modern criticism has shown that by man alone of all the animals. The discovery 
the old tradition which represented tho first of tho use of fire marks the end of the older 

man and woman as living upon earth some period of savagery during which the power of 

6000 years ago does not tally with tho facta as articulate spcM^ch had also ^been developed, 

^ey can be roughly deduced from the findings With the beginning of tho Middle Period of 

of modem science. The work of students of Savagery men were now able to include flesh 

\pal8Bontology and prehistoric arclioBology has and fish among their foods, whilst before they 

conclusively shown that for thousands of years, must have lived on uncooked fruit and vege- 

probably for at least a hundred thousand yoars, tables. Previously to this too men probaMy 

there have been men upon the earth, men little often slept in trees, for these were safer than tne 

better than other animals at first but with an ground, but firo proved a valuable means of 

intelligence emd potentiality of development scaring away fierce anImaJs by night, and so this 

which marked them off from these. In collo- habit was abandoned. Men could now leave 

quial speech a distinction is made between tho tropical regions to which they had probably 

savagery and civilization, but philosophically been hitherto confined and travel into cooler 

the savage state is a stage in civilization taken climes, where their energies received more stimu- 

in the larger sense. Ethnologists have tabulated lation. The people who had the initiative to do 

six clewly marked stages in the advance from this would advance more rapidly than the others, 

bestiality to oivilization proper. They are the and hence wouM arise the differences betw^n 

Older, Middle, and Later Peri<^s of Savagery, and savage and civilized races. When the primitive 

the Older, Middle, and Later periodsof Barbarism, natives of Australia were discovered a few gezxo- 

A 
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rations ago they were still at this first stage, 
knowing the use of fire (as 411 men haV^ done 
in historie times), but using the crudest weapons* 
For the character of the weapons used by men 
has developed on similar lines as men every- 
where advanccHi in civilization, and some ethno- 
logists mark the periods of development towards 
civilization by these. Hence we have the Rough 
Stone Age, the Age of Polished Stone, the A^ 
of Bronze, and the Age of Iron. The great dis- 
covery of the use of the bow and arrow marked 
the Later Period of Savagery. 

It was easy now to kill the quickest moving 
animals. Life became more secure and food 
and clothing more abundant. Men could now 
advance into even sub- Arc tic regions. But they 
were still “savages.” Ihey rose to the status 
of “ Barbarians ” with the invention of pottery, 
and to a higher form of Barbarism with the 
domestication of animals in the East and the 
use of irrigation in the West. 

Primitive men seem always to have been mov- 
ing. Indeed the conditions of their lives would 
make this necessary. Later, when they began 
to breed sheep and cattle, they still moved from 
place to place to find new pasturage. This is 
known as the nomadic or pastoral stage. But 
with their arrival at especially fertile lands they 
sometimes settled down, bred fewer sheep, and 
used the land to grow more things. This is 
known as the agricultural stage. Life became 
then more complex, man’s needs greater, and 
it was found easier to supply them by specializa- 
tion of work and division of labour. The use 
of the camel and the horse made commerce 
possible. Cereals were carried from farther 
Asia and cultivatod in the lands round the 
Mediterranean, and with this now source of food 
supply it became possible for largo bodies of 
men to settle down in fairly elaborately organized 
political comiminitios. In all such early com- 
munities there wore a ruling class and a slave 
class, and at the head of all a king. To this 
period too belongs that most momentous develop- 
ment, the acjquisition of private property, for 
previously all possessions had lieen communal. 

The highest stages of Barbarism was reached 
when men discovered the art of smelting iron, 
an art which was to facilitate immensely the 
coining of civilization. It was the first new 
noj, concerned primarily with the improve- 
nt oi the food supply, though incidentally it 
served this purpose too. It helped man in the 
making of more powerful weapons to fight against 
beasts and other men and to work on other 
' such as wood and stone, for the build- 

ing of houses and roads and walls. It helped 
too towards man’s sesthetic satisfcbction, which 
hitherto had been fed by drawings scratched on 
honour ivoiy, or figures moulded from rough clay. 

AtbA pow mpn was on the very brink of civili- 
9satioh^|p the narrower sense, the first stage of 
which fs generally taken to coincide with the 


invention ot writing, by which men could com- 
muhicate their highest and best thoughts to 
their contemporaries, and one generation could 
hand on to another the record of its story. The 
first writing was of oourso hieroglyphic, but it 
was the symbolizing of events and the expres^)^ 
sion of ideas by the use of graphic signs]|whioh 
marked the transition from barbarism to civili- 
zation. The subsequent invention and general 
adoption of the Phoenician alphabet was but 
minor change. It was then by these and numer- 
ous lesser inventions and discoveries that man 
roebched the threshold of histoiy proper. 

Since then he has advanced wonderfully and 
subtly, but with Lewis H. MorgA, the great 
ethnologist, wo may admit that the achieve- 
ments of man in his barbaric days transcend, in 
relative importance, all his subsequent works. 

The Egyptians. — The first records of continuous 
civilizations oro of the Egyptians in the Volley of 
the Nile and the Akkadians or Sumerians round 
the Euphrates, for it was in the neighbourhood of 
great rivers like these that lasting communities 
first grew up. When both these peoples began 
to make records about 4000 years b.o. they were 
already highly civilized. The Egyptians belonged 
to the Hainitic race, the brown or rod-brown, or 
yellow “Skinned people, who inhabited the sub- 
tropical regions of the EarStern Hemisphere. In 
the hottest parts of that Hemisphere the people 
wore black-skinned and black-haired and are 
called negroes, wliile the people who had spread 
over Europe and Asia have been called Mongo- 
lians, and to those the Akkadians belonged. It 
was after the establishment of the two great early 
civilizations that two new groups of people broke 
over Europe and Western Asia. They were 
both sometimes called Caucasian because they 
were, at one time, erroneously supposed to have 
come out of the region round the Caucasian 
mountains to the east of the Black Sea. Ono 
group is distinguished as Semitic, while the other 
is sometimes called Japhetic, both names taken 
like Hamitic, from tho sons of Noah. The 
Japhetic group is better known as the Indo- 
European because it conquered India and Europe, 
and more commonly still, if less correctly, Aryan, 
because the Aryans wor(3 the first ^ranch of 
the race to write down their records. 

The Semites seem really to have had their 
origin in Arabia whence they spread over 
Western Asia, acting and reacting on the civili- 
zations of both the Nile and Euphrates Valleys. 
The Aryans, on the other hand, did not touch on . 
these for a long time, but great waves descended^' 
about 3000 years b.o. through Afghanistan into 
India, while others spread over Europe in suooes- 
sive inundations, the Celtic which rolled steadily 
forward into the British Isles and southward, 
into Spain, the Hellenic and Italian which bore 
down upon the Greek and Italian peninsulas 
between 1500 and 1000 B.c. and rapidly became 
highly civilized peoples, the ruder Teutons who 
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^read over Germany and Scandinavia, and the 
^vfl who in the end won most of Eastern 
Europe for themselves. 

The civilization of the Aryans, the great root 
stock of the nations of the West, must have a 
tboie compelling interest than those of ancient 
Egypt or Mesopotamia, as the land between the 
Tigris and Euphrates was called, but these for 
their antiquity and the debt which succeeding 
civilizations owe them aj:e full of fascination too. 
Until half a century ago all knowledge about these 
ancient civilizations depended onthe references to 
them in the Bible or on writings later than 500 
but rec^tly excavations of their sites on 
a Vast scale have revealed in intimate detail the 
Story of their development, confirming wonder- 
fully the accuracy of the old authorities. The 
chief of these old authorities on the history of 
Egypt were Herodotus the Greek historian, who 
wrote in the fifth century b.c., and Manotho, an 
Egyptian, who at a somewhat later date based 
his account on the records of the Egyptain 
priests. The Egyptians measured time by their 
dynasties, of which tho twenty-sixth ended with 
IGng Psammetichus in 604 b.c. The first ton 
dyncusties are known as the Old Empire, the 
next seven as the Middle Empire, and the 
remainder as well as tho last kings who are not 
reckoned as a dynasty belong to the New 
Empire. Tho eighteenth dynasty begins about 
1680 B.C., a time which marks tho driving out 
of a foreign race of kings, probably a Semitic 
dynasty under whoso sway the Israelites had 
flourished in Egypt. The restoration of an 
Egyptain race of kings who “ knew not Joseph 
led to that policy of oppression which was 
successful in driving the Semites altogether out 
of Egypt. 

It was tho kings of the third and fourth 
dynasties who built tho Pyramids at some time 
between 4000 and 3000 b.c. Tho Egyptians 
must at this time have had control over a vast 
amount of labour — slave labour — as in all 
ancient states. The evidence show too that 
they must have used metal tools, and they must 
have had a highly developed science of mathe- 
matics. But long before this age of tho Pyra- 
mids the Egyptians wore well on the way to civili- 
zation. A^^ociated with the tc^mbs of their kings 
are found atone tools of an advanced type. 


Tlie Civilization qf Babylon , — It was probably 
about the year 1800 b.c. that the Semites of 
H^bia invaded Egypt, but long before this 
Ipemitic waves had flowed from that centre 
into Mesopotamia, so that tho earliest records, 
at least as old aa those of the Egyptian d^- 
asties, show us a new Semitic and conquering 
race side by side with the Sumerian population. 

Already the Sumerians were a civilized people 
and coidd write, for the “ cuneiform ” or 
arrow-shaped writing in which later the story 
0| 4jwyria and Babylon Was written was Sume- 


rian in origin. The Semites, a more vigorous 
but less cultivated race, were probably quick to 
absorb the existing civilization. 

About 2000 B.o. a second great Semitic wave 
rolled out of Arabia over Mesopotamia, and it 
was from this stock that Abraham, tho father of 
tho Hebrew people, came from Ur of the Chal- 
dees intp tho land of Canaan. The Semitic 
invasion of Egypt was apparently part of the same 
movement. After this time communication 
between the two great centres became more 
frequent. The Egyptian civilization had deve- 
loped quite independently, but as time went on 
the Babylonian culture dominated it, and in the 
second millennium B.O. tho cuneiform writing and 
the language of Babylon had become the language 
of commiuiication between the two centres and 
the lesser kingdoms neighbouring on Babylon. 

Babylonia is the south-eastern part of Meso- 
potamia. The north-eastern part is Assyri€^ 
taking its name from its centre at Asshur, and 
also subdued by Semites. To the east of Assyria 
lay tho non-Semitio kingdom of Elam. Shortly 
before Abraham went out from Ur to Canaan, 
Babylonia had dominated both of these under 
the first king of the “ First Babylonian Dynasty,” 
Sumu-abu. Fifth after him was Hanunurabi, 
whoso famous ” Code ” of laws is one of the 
landmarks of history. From it we glean what 
was the character of Babylonian civilization and 
tho organization of its society with its three 
classes of nobles, freemen, and slaves. It allows 
that the civilization was of a very high type and 
tho system of government extremely elaborate. 

After the death of Hammurabi new kingdoms 
were set up in tho neighbourhood of Babylonia 
and new peoples attacked Babylon. To the 
north of the Persian Gulf there arose a new 
” Kingdom of the Sea.” Tlio Hittites, a non- 
Semitic and non-Aryan people probably from 
Asia Minor, raided but did not conquer. Their 
attacks prepared the way for a real conquest 
by the Kassites, a barbarian people to the East. 
They succumbed to tho Babylonian civilization. 
Soon afterwards a new Semitic invasion increased 
the importance of Assyria. 

The eighteenth dynasty W€W now ruling in 
Egypt, and its history finds unique illustration in 
a great collection of tablets (discovered in 
1888) known as the Tell-el-Amama letters. 
They are letters to two Egpytian kingi> from 
the various rulers of these kingdoms of tho 
East, the Kassite King of Babylon, the King 
of Assyria, two kings of Hittite kingdoms and 
others. This was just after the days of the 
great Egyptian King, Thotmes HI, 'vWio had 
conquered Assyria. His successors gnkdually lost 
his conquests and Egypt fell back in the race 
for power. The Tell-el-Amama letters show that 
at the end of the fifteenth century B.o. they h^ 
begun the policy of paying money to hostile 
peoples to avoid weur. The documenta are 
begging letters asking for more. 
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Decttne of Egypt. — The great days of Egypt 
in Afiia were over, but the period of decline is 
illuminated by the name of Amenhotep IV, or 
Akhenaten, who tried to turn the Eg^tian 
worship of the Sun into a true adoration of 
One Qod. taking the Sun as His symbol. He 
was a voice calling in the wilderness, and after 
his death the old Eg 3 Tatian orthodoxy prevailed. 

The kings of the nineteenth dynasty, the 
Ramesides, were great builders, and through this 
much of the achievement of their jjredecessors 
was later attributed to them. By this time the 
Jews had long been established in Palestine, and 
while the twentieth Egyptian dynasty was 
reigning the Hebrew kingdom was set up under 
Saul and David. The Philistines, the conquest 
of whom plays so large a part in the story of 
that kingdom, were a people from Crete who had 
settled to the south of Palestine. After the 
death of Solomon, the third king, the Hebrew 
kingdom broke up into two unimportant princi- 
palities held in tribute successively by the greater 
kingdoms near. 

It was not long before Egypt likewise broke 
up into minor states (between 930 and 730). 
Meanwhile, ever since the days of the Toll-el- 
Amarna letters, Assyria had been growing in 
strength and she soon engaged in a struggle with 
the Kassite dynasty of Babylon. Tlio dynasty 
was overthrown, but a genuine Babylonian 
dynasty took its place, and for a while Babylonia 
recovered something of its former greatness, but 
not for long. For many years Assyria and Elam 
struggled for sway in Babylonia, but Assyria 
was generally the dominant power. During 
the eleventh and tenth centuries b.c. the Syrian 
region was left almost entirely without inter- 
ference. 

The Jews . — It was during this time that the 
Hebrew kingdoms rose and decayed and that 
the Phoenician city states formed by a group of 
the Canaanite Semites developed their enterprise 
by sea. During much of this time Assyria 
suffered eclipse, the Aramwan Somites honey- 
combing their empire, but in the second half of 
the ninth century b.c. there wtis a revival, and 
in the second half of the eighth century Assyria 
had become once more an aggressive and con- 
quering state, and in the end got direct rule over 
Babylonia and oonstantly harassed the Jews, 
PhoenioianB, and Egyptians. The last great 
King of Assyria was Ashurbanipal, an indefati- 
gable collector of records, which remain as our 
phief authority on Assyrian history. After his 
iieath in 630 Assyria again declined. Egypt 
ha4^ thrown off its yoke and now there was a 
reyiv^ in Babylon under the Chaldean Kmg 
KdMiH>la8sar. The Chaldeans were a Semitic 
people in the extreme south of Mesopotamia. 
Later .^the names Chsddeans and Babylonians 
wm !Med interchangeably. The son of Nabo- 
polasfl^r was the Nebuchadrezzar whom we read 


of in the Bible and who in his conquering oourss 
carried the Jews off to their ** Babylonian 
captivity.” 

Nebuchadrezzar’s name has been remembered 
too as the names of mighty builders always 
are. It was under him that the famous ” han^ 
ing gardens ” of Babylon were constructed. 
But before tho end of the sixth century b.c. 
the Chaldean and Lydian empires and Egypt 
were all conquered by tho power of Persia, 
which then threatened the lands farther west. 
The Lydian state west of a line fro6i the middle 
of tho south of the Black Sea to the north-east 
C5omor of the Mediterranean had been conquered 
by the Dorian Greeks long before this. Tho 
Persians were a people who together with the 
Medes, another Aryan branch, possessed 'thp 
lands east Of Mesopotamia. They had been 
there for a period of unknown length, %pd 
always it was the Medes who had predominated, 
but under tho great soldier Cyrus, who in the 
middle of the sixth century seized tho Median 
throne, tho triumph of tho Persians began. 

It was ho who conquered Lydia and Baby- 
lonia ; it was loft to his son, Carnbyses, to 
annex Egypt. Tho next obvious place to attack 
was Asia Minor, but Babylonia had never been 
really able to hold that district, and here the 
power of Persia was to rt^ceivo its first chock. 

Prehistoric Greece. — Asia Minor had become 
largely tho heritage of tho Greeks or Hellenes, 
an Aryan people who' by tho middle of tho second 
millennium B.c. had won for themselves Greece 
and tho islands of the >Egean Sea, and wore 
settling on the coasts of Asia Minor before tho 
end of it, and even founding dynasties in states 
existing inland in Asia Minor as tho Dorians did 
in Lydia. 

The Dorians were the latest comers of the 
throe divisions of tho Hellenes. The others wore 
the .^olians and the lonians whose settlements 
in Asia Minor were to the north of the Dorians. 
In Greece proper the Dorians secured the 
western half of the Peninsula, tho whole of tho 
Peloponnesus, and some of the islands. Tho 
earliest record of Gi’oek history is found in tho 
Homeric poems written about 800 B.C. and now 
no longer romantically ascribed to th^ blind poet 
Homer, but generally regarded as a cycle based 
on ballad poetry of a much earlier time. In 
them the Greeks are not spoken of as Hellenes 
distinguished as Dorians, iflolians, and lonians, 
the names familiar in the historical period 
proper of Greece, but as Aohasans, Argives, axM 
Danai. In the Homeric poems Boeotia, a partV 
Greece not distinguished but rather discredits 
in the historical period, is the practical centre of 
Hellas, while Myoen» is its political centre. The 
Homeric ^ms tell of the wars of the Greeks 
imder their leader the King of Myoense against 
Troy in Asia Minor. < ; 

Excavations at Troy and Mycenie both have! 
gone to suggest that there is a sound historifi'vl 
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basis for tliesa mythical stories of ancient 
heroism. Excavations at Crete and Mycenie 
have revealed an advanced civilization which 
must go back to the third millennium b.c., and 
there is question as to whether the civilizations 
known as the Nimoan and Mycenaean were 
Hellenic. As yet there has boon no success in 
deciphering the scripts found* which would seem 
to a fairly easy task if the language wore 
Hellenic. The religion, too, is singularly different 
from the religions of the Greeks in the historical 
period. On the other hand a distinctly Greek 
spirit is present in the art of these civilizations, 
which most scholars assumed to bo connected 
with each other. 

Tfte Greek City State . — But these things were 
far past when Greece clashed arms with Persia. 
As long as anything is known of tho Greeks 
they were a highly civilized people living in cities 
with kings at their heads, with a select council 
to advise tho king, and an assembly of freemen, 
in fact with tho germs of many forms of 
government. 

In this did Greece differ from the empires of 
the East, which were all despotisms of the most 
uncompromising type. When the Persians, 
Aryans though they wore, conquered Babylon, 
they continued inevitably this mode of govern- 
ment, Under it the people counted nothing 
at all politically. 

The city state was the characteristic political 
development of the Greeks. It was alike their 
strength and their weakness, for while through it 
intenst) and vivid patriotisms and civilizations 
came into being, it prevented any political union 
or national enterprise. Thus while the Greeks 
could unite for worship, as when they thronged 
to favourite shrines like that of the Delphic 
Apollo, or ^nt representatives to compete in 
the Olympic games, there was never any question 
of a political union of all Greece. By the time 
that Greece hewl to face Persia in arms two main 
types of city states divided Greece, aristocracies 
and democracies. Both had been developed 
through two previous stages, when tho kings 
were replaced by oligarchies and these again 
by tyrants, a name bearing no sinister taint to 
the Gree]& but represontipg the Roman “Dic- 
tator.” 

Of tho two greatest city states in Greece in tho 
fifth century tlie Dorian Sparta was a t 3 rpical 
arotocracy of the most rigid type, the Ionian 
Athens a democracy with all the glorious possi- 
Jnlities and insidious dangers which besot that 
form of government. In Sparta life was cir- 
oumacribed by militarism. The state and the 
state's safety were tho supreme ends. All boys 
.were brought up by the state from the age of 
Beven years, and Spartan discipline has become 
q proverb. In Athens it was the individual who 
Ipattered, and no bounds were set to the develop- 
at of the democratic principle. While Sparta 


bred only soldiers, Athens bred artists, poets, 
and philosophers. But always it must be re* 
mombered that here, as in all ancient states, there 
was a basis of slave labour which made more 
easily possible alike the efficiency of Sparta and 
the vivid individualism of Athens. The details 
of later Greek history are apt to be blurred in 
an impression of the rivalry and clashing of the 
two typos sublimated by these states, and the 
impression is accurate enough. 

THE CLASSIC PERIOD 

With the beginning of the fifth oent(Ury B.c. 
the centre of the world’s civilization moves 
westward at first to Greece, whence it was to ad- 
vance still westward with tho growth of Rome’s 
f>ower until the classic tradition embraced all 
liie Mediterranean states. The classioism, which 
was of the essence of the Greek and Roman 
civilizations, is an individual thing, different 
from the colossal but crude grandeur of the 
eastern civilizations, different too from the 
romanticism of the Middle Ages and modem 
times, though it contributed so much to these. 

The well-spring of the classic tradition is 
Athens, and it was that state which alike de- 
veloped and defended it against the power which 
tlireatenod to crush it in the buoyancy of its 
youth. If Persia had prevailed against Greece 
the whole course of the world’s history would 
have been changed. It would have meant tho 
stamping out of the great root ideas of western 
civilization, those ideas whose working out has 
made the wonder and perplexity of history in 
tho West ever since, and which axe, even now, 
leavening the. immobility of the East. 

In the year 500 b.c. it seemed tiiat the 
Persians, having conquered all western Asia, 
must inevitably extend their oonquests to 
Europe. Some of the Greek cities rose about 
this time in revolt against the Persian satrap, 
who represented the power of tho “ great king ” 
in that district. They appealed to tho Greeks 
over sea to go to their help and the Athenians 
sent some ships, but it was a forlorn hope, and 
they were recalled, and before long tho rebellion 
was stamped out. Persia’s policy of aggression 
now coincided with a policy of revenge. It was, 
however, ten years before King Darius sent a 
largo army to attack tho Greeks. The defence 
of Greece was left to the Athenians with the 
help only of the friendly little city of Platfloa. 
The Spartans delayed because of the alleged 
reason of a sacred feast whose observance 
nothing must interrupt, but there was probably 
the added motive of unwillingness to co-operate 
with Athens. The first act in the great struggle 
ended with the brilliant Athenian victory on 
the plain of Marathon. 

The Struggle between Greece and Persia.— It 
was again ten years before Xerxes, the son of 
Dckrius, sent a vast army for the Great Invasion 
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of Greece, in which no lavishness of men and 
money was spared. The largest army that had 
ever been seen crossed the Hellespont on a 
bridge of boats specially built for it. 

It was an army garnorod from the conquered 
peoples of Asia, and had no great heart for the 
fight, but the Persians ever put their trust in 
numbers and brute force, and those who were 
reluctant were spurred on by the sight of the 
quartered bodies of malingerers hung along the 
lino of way. 

Such was the material with which Persia 
proposed to crush the Greeks with their vivid 
individualism and love of freedom. The idea 
of defending Thessaly was abandoned, but the 
Spartans tried to hold the pass of Theimopyla), 
the last defence of the Peninsula before the 
Isthmus of Corinth. When Leonidas, the Spartan 
king, found that there was another pass by 
which the Persians could get round to his rear^ 
he had not sufficient men to guard it. He 
refused, however, to abandon the pass he was 
alreculy defending, and when at last two hostile 
armies hemmed him in ho and his little band 
fought their way out at the north end of the 
pass and there fought to iho finish, suffering a 
defeat more glorious than any victory. 

Greece now lay open to the Persians as far as 
the Isthmus of Corinth, but the fight at ITiermo- 
pyl» had weakened the confidence of the invaders. 
Athens was sacked, but its people had taken 
refuge on the fleet. The building of a great fleet 
by Athens had been the policy of the Athenian 
ITiemistoolos, who now vindicated it by the 
great victory of Salamis over the Persian fleet, 
which was as unwieldy and inefficient as its 
army. 

The destruction of the Persian fleet made the 
commandeering of the giant army impossible. 
The bulk of it retreated ere it should be cut off. 
The ronmant, three thousand of the best soldiers, 
were routed the next year at Platsea, and so 
Greece, and through her all Europe, was saved 
from the aggression of the East. 

Curiously enough on the day of Salamis another 
people of eastern origin received a decisive defeat 
at the hands of the Sicilian Greeks, for in Sicily 
and South Italy by way of colonization a new 
Greece had grown up reproducing the society 
and organization of the mother country. The 
victory of Himera by the Sicilian Greeks over 
Carthage, the great maritime colony set up 
long ago on the north coast of Africa by 
Phesnioia in the days of her greatness, emphasizes 
the results of Maratlion, Thermopyleo, Salamis, 
and Platsea. 

The Agt of Pericles . — The results to Greece of 
the glow of conquest may be seen in an increased 
ardour of patriotism everywhere which unfor- 
tunately was local rather than Greek, and, indeed, 
intensified rivalries rather than reconciled them. 
The e£{eots of this new joy and patriotism may 


be seen best in the marvellous development of 
Athenian civilization at this period. It is 
famous in history as the “ Age of Pericles,” from 
the name of the great statesman who wsts chosen 
by the democracy to rule Athens in 460 B.o. 
and kept that rule to 429 b.c. o 

It was during this period that the art and 
literature of Athens, the standard of olassio 
culture, arrived at their best. The age of 
Pericles was the age of iEsohylus, Sophocles, 
and Euripides. Aristophanes, the first great 
Athenian comedian, began to write at its close. 

It was the age, too, of the greatest of all Greek 
sculptors, Phidias, who with his pupils orna- 
mented the marvellous buildings in which the 
triumphant exultation of the Athenian demo- 
cracy found expression. 

Paradoxical at it sounds, Athens at this time 
was really an aristocracy drawing tribute from 
an Empire. This was the League of Delos, 
in which the maritime states of Greece bound 
themselves together on the defensive against 
Persia. At first on equal terms with Athens, 
and having their treasure at Dolos, the island 
sacred to Apollo, the states soon became mere 
tributaries of Athens, and the treasure removed 
to that city was used largely for its embellish- 
ment, and for the enlargement of the lives of 
the Athenian citizens. 

One main rtjsult of this policy was to foment 
tho jealousy of tho states outside the league 
and discontent within. Tho result of these 
accumulated jealousies was the Peloponnesian 
War in wliich nearly all the Greek states of the 
mainland joined under Sparta, the traditional 
rival of Athens, to attack her. For nearly 
thirty years, from 431 to 404 b.c., the Pelo- 
ponnesian War dragged on. Athens made at 
first a brilliant defence. Forced though they 
were to abandon the open country, her citizens 
entrenched themselves between the famous Long 
Walls which joined the city to the sea at her port 
of the Pirajus. A terrible outbreak of tho plague 
-in 430 under these conditions was a national 
misfortune and was soon followed by the death 
of Pericles. 

The Athenians were impregnable behind their 
Long Walls, and there was a constant food 
supply by sea, but the fight was unequal, and 
when her navy failed her the struggle could 
only end in one way. By the famous Sicilian 
Expedition in 415, which the Athenians sent 
against Syracuse, and which ended in terrible 
disaster, Athens lost a large army and a fleei 
At last in 404, after the Spartan commai 
Lysander had captured another large fleet, 
city was blockaded. Athens had to give up 
her fleet, ignominiously to demolish her forti- 
fictions to the sound of Spartan songs of 
rejoicing and accept the oligarchic government . 
which Sparta, according to her traditional policy^ 
forced upon her. Within a year the democracy % 
was restored, but Athens* greatness was a thin g 
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of the past. Only its glamour remained, a 
glamour which later dazzled all-oonquering Rome 
and led her to submission in the midst of 
victory. 

Yet the streeum of culture ran still clear in 
^^thens. Socrates, her first great philosopher, 
was still teacliing at the end of the Peloponnesian 
War. Plato, his young friend and admirer, was 
tecbohing and writing all through the first half 
of the fourth century, and the activity of 
Aristotle, in his turn the pupil and friend of 
Plato, lasted on till nearly the end of the third 
quarter of that century. But politically Athens 
was dead. 

In the full flush of conquest the Spartans had 
attempted to found an empire in their turn, 
hut Sparta had no genius for sea power, and her 
fleet was destroyed in an expedition against 
Persia. Her ambitions were now limited to a 
supremacy in Greece itself, which was however 
short-lived. Her power was overthrown by 
Thebes, who in her turn and through the genius 
of one citizen, Epaminondas, established a 
short-lived supremacy. It died with the death 
of Epaminondas and the next groat power in 
Greece came from without. 

This was Mooedon, a state bordering on Greece 
to the north. The Macedonians, though the 
Greeks despised them as “ barbarians,’* were 
largely Hellenic in origin, and though they had 
not developed a culture such as Greece had 
known they were a people of great ability, and 
the “ barbarism ” which tho Greeks despised 
spelt strength in conflict. 

It was just after tho death of Epaminondas, 
when the leadership in Greece was going begging, 
that Macedon fell under the rule of Philip, a man 
of great ability, a statesman and a general and, 
above all, a Phil-Holleno anxious to claim for 
Macedonia its Greek heritage. He proposed at 
first a union of Greek states against Persia, and 
was nominated goneral-in-chiof. Athens, re- 
covered to some degree of prosperity, opposed 
Philip, stung to resentment by the Philippics 
of the last notable statesman begot by Athens, 
Demosthenes. 

Demosthenes saw that Philip aimed at Empire, 
and led a party in Greece against him. Its 
defeat m&de that empire more certain, but in 
the moment of victory Philip was slain by an 
assassin in 336 B.c* 

Alexander the Great , — His son Alexander, 
one of the world’s greatest men, inevitably 

»ized his heritage, and his predominance in 
Greece became the basis for that meteoric 
career of conquest which makes ^be story of 
Alexander the Great read os some fairy tale, 
rather than sober history. Within ten years 
he had conquered the whole of the Persian 
]Smpire and dotted it over with outposts of 
Greek civilization. He had led an army into 
India and conquered the Punjab, whence he 


retiimed to Asia only because of the mutiny of 
his soldiers aghast at their distance from home. 
He died an untimely death at Babylon in 
323 B.O., when he was only thirty-three years 
old. 

Alexander was not only an incomparable 
soldier and general, but he was a great states- 
man too. The keynote of his policy was the 
fusion of East and West, and though this even 
to-day seems an impossible ideal it did moot 
with some measure of success. A leaven of 
Greek culture was introduced into the con- 
quered regions, and when the empire inevitably 
broke up after Alexander’s death the new 
kingdoms were for the most part ruled by his 
generals, and though these rulers and their 
successors became orientalized in time it was 
not before some slight savour of classicism had 
been imparted to their dominions. 

Tiio dynasty of the Ptolemies in Egypt was 
Greek, and Alexandria was long the leading centre 
of Greek learning. The Greek dynasty of the 
Seleucidse won Syria for themselves, and it 
was thus that the New Testament came to be 
written in Syriac Greek. Tlie greater part of 
Asia Minor broke up into small kingdoms. 
Macedonia itself was subject to a rapid succes- 
sion of rulers, but each kept a tight grip on 
Greece through the despots sot up to rule the 
several cities. 

And now at last there appeared in Greece 
that ability to unite for patriotic defence which 
had been absent so long, but it was among the 
lesser states. 

Various leagues or federations were suces- 
sively formed with the object of throwing off 
the yoke of MarCtxion. They mot with some 
measure of success. Yet again the old spirit 
prevailed and a rivalry broke out between the 
two chief leagues, the Aohscan and the iEtolian, 
and Sparta temporarily reviving under its King 
Cloomenes. But all these minor ambitions were 
to yield before a mightier conc^ueror than any 
Macedonian. The groat and growing power of 
Rome which was to sway tho destinies of tho 
world for centuries to come absorbed Greece in 
its onward march. 

The Rise of Rome. — Romo was a city of 
Latins, one of the two Aryan branches which 
had pushed their way into the Italian peninsula 
about the same time, or perhaps rather later, 
than the Hellenes were taking possession of 
Greece. The other branch wore the Oscans or 
Sabollians. The land west of tho Tiber was 
occupied by the Etruscans, a pre -Aryan people 
probably akin to the pre -Hellenic population 
of Greece, but more strongly entrenched than 
these, so that the Latins contented themselves 
with the low lands to the east of tho Tiber, 
which thus became Latium, while the Sabellians 
took the higher lands east and the land to the 
south of Latium. 

The city states which grew up rather later 
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than in Greece were of the same type. There 
were always the king, an aristocreicy, a free 
population, and a slave class. Vei^ early too 
the Latins joined, like the Greeks, in some sort 
of loose federations for mutual defence. But 
what no Greek city had managed to do Borne 
did. Athens had never been able to impose her 
empire in such a way as to establish a feeling 
of solidarity. This was the genius of Rome, for 
only so and partially by this word genius can 
the spectacle be explained of this one city, 
favourably situated no doubt, extending its 
sway until Rome becomes coterminous with 
Italy and the Roman Empire coterminous with 
the greater part of the known world. 

According to tradition Rome was founded in 
the year 763 b.o. by Romulus. The story is 
wrapped round with mythical detail, but out of 
it all emerges the fact that the city on the Tiber, 
originally a border fortress of the Latins, was 
a stronghold coveted by Etruscans, Latins, and 
Sabellians alike, and that elements of all three 
mingled with its population. For many years 
Rome was ruled by kings, at first, like all early 
kings, war leaders made permanent, and then 
finally becoming hereditary monarchs. At last, 
in 609 B.O., according to the tradition, kingship 
was abolished by the normal process in ancient 
city states. Tlie last dynasty which came to 
an end by the expulsion of ** Tarquin the 
Proud ” was Etruscan, but the motive of the 
revolution was not wholly racial, for tho Etrus- 
can nobles in Rome took their part in it with 
the rest. 

To avoid the danger of tyranny the kingly 
power was delegated to two “ Consuls,” and 
henceforth tho republic in setting up a new 
office filled it always with two magistrates. 
For some years after this revolution Rome was 
under a cloud. She was threatened by a friendship 
between the Etruscans and Carthage, but within 
thirty years Carthage received a chock by her 
defeat at Himera, and the Sicilian Greeks were 
successful in a struggle with tho Etruscans. 

From this dates the decline of this mysterious 
people with their language still unreadable by 
scholars, with their love of colour and mixture 
of contemptuous cruelty towards, and cynical 
exploitations of a conquered enemy. These 
qualities of the Etruscan have left their mark 
on the ballad literature of ancient Rome which 
relates to the oppression of the Tarquins. It 
has been supposed that they were related to 
the Philistines, and their spirit has in it much 
of what is proverbially described as Philistine, 
a ^irit manifest too in the history of Rome and 
perhaps due to the Etruscan blood in its people. 

The revolution which established the republic 
had probably for cause and certainly for effect 
an expansive movement in the internal and 
external history of Rome. It was not long before 
she re-established her supremacy in the Latin 
League which she had lost as an immediate effect 


of her revolution. She was constantly engaged 
in a struggle with the Sabellian peoples to the 
east and south, and soon again too with Etruria 
reviving after her check. 

In aU these contests Rome was more or less 
successful. It is the beginning of her heroioti 
time and legend hangs about it. Ooriolanus, 
who fought for and then betrayed and at last 
saved his country with the loss of his own life, 
is a typical figure, or Camillus, who took the 
Etruscan city of Veii after a prodigious siege. 
At the beginning of the fourth century a new 
enemy poured over the Alps into Italy, over- 
whelming tho Etruscans irretrievably and sack- 
ing Rome in 390 B.o., putting the city to fiames. 
These were the Galli or Gauls, a branch of that 
Celtic people whicih had long had its centre 
north of the Alps stretching along tho Danube 
Valley. They did not stay in Latium, but 
established a “ Cisalpine Gaul ” in tho valley of 
the Po. 

The Etruscans wore ruined, but Rome’s rapid 
recovery gives proof of her vitality. She con- 
tinued her conquering course, and in the year 
381 B.C., by tho admission of tho citizens of the 
conquered Latin city of Tusculum to the full 
rights of Roman citizenship, she began a policy 
which in time as it were spread tendrils from 
tho heart of Romo tlirough Italy and later 
through tho Roman Empire. 

Meanwliile groat changes were taking place 
in the constitution of the government and 
society of the republic. Already before tho 
expulsion of the kings the plebeians had the 
right of meeting in the Comitia Centuriata, but 
this was chiefly for military purposes. Tho 
power of electing tho magistrates was given to 
t'.\o Comitia Centuriata when the republic was 
established, but at first they could only elect 
patricians to the magistracies. 

By degrees the social and political grievanoeo 
of the plebeians led thorn to threaten to secede 
from the state altogether, and the result was 
a succession of laws which gradually put the 
wealthier plebeians on the same social footing 
as the patricians. For tho future one consul 
bad to a plebeian, and at length inter-marriage 
between patrician and plebeian was recognized. 
The creation of the Tribunate of the t’lebs with 
a power of vetoing the acts of the magistrates 
or senate, if these wore in any way obnoxious 
to the Plebs, gave political power to the lesser 
plebeians. As time went on and the plebeians 
grew more numerous and powerful their officers 
and assembly of tribes got the right to pass laws 
binding on t^he whole state. The condition of 
tho poorer plebeians was improved too by re- 
strictions on the monopoly by the patricians 
of tho common lands taken from captive stages, 
by the insistence that great landowners should 
employ paid as well as slave labour, and, above 
all, by the planting out of yeomen as military 
colonists in conquered territories. 
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In this way this crisis in Rome’s development 
\7as manipulated and she was the freer to pursue 
her conquests. 

The l^tin League, resentful of Rome’s supre- 
macy, took arms but was defeated. Its states 
^os^e subject to Rome with the full rights of 
Roman citizenship. 

Not all the conquered cities received the 
fulness of these privileges. The Etruscan city 
uf Cssre was the first to receive the modified 
rights of citizenship, the politidkl vote being 
reserved. This form of citizenship, called after- 
wards “Italian,’’ wets largely extended. This 
policy was soon to justify itself in the loyalty of 
the Latins and Campanians when the Greek cities 
of South Italy, helped by the Samnites, took up 
arfhs against Rome. For some years Rome had 
acted as mediator between these states, but her 
interference was resonted, and in 280 the help 
of 'Pyrrhus, King of Epirus, was enlisted, and at 
first Rome met defeat at his hands. But the 
“ Pyrrhic ” victories were fruitless, and were 
followed in the end by defeat, and the brilliant 
but ineffective Greek withdrew, leaving the 
ir^outh of Italy open for a complete conquest 
by Rome, who was now mistress of all Italy. 

Now for the first time after the defeat of 
Pyrrhus at Bene ven turn in 276 B.c. the king- 
doms of the East began to realize that a great 
new power had grown up in the West, and 
Ptolemy, King of Egypt, sent an embassy to 
Rome. Immediately too Rome had to measure 
swords with Carthage, her only possible rival 
in the West. 

The Duel between Rome and Carthage. — The 

Carthaginians had had a great past and it 
seemed that they might yet have a great 
future. There seemed no reason why Romo 
rather than Carthage should become mistress 
of the West. Carthage was dowered with the 
Phoenician genius for seamanship ; Rome as 
yet knew nothing of ships. But Rome was full 
of vitality while Carthago was really in decay. 
Her narrow oligarchy erred always on the side 
of caution, and though dying Carthage could 
produce great heroes and even ablo statesmen 
these were always hampered by the government. 

It was by taking sides in quarrels between 
Sicilian cities that the two powers first came 
into confiictf but consciously or unconsciously 
the duel was fought for supremacy in Sicily 
and ultimately over the Mediterranean world. 

IHiring the first Punio War Rome proved the 
need of a navy and forthwith supplied the 
want, but because they knew that seaixianship 
must be a question of years and experience they 
detennined to make their sea fighCs as like as 
possible to land battles, and so supplied their 
vessels with grappling irons which held fast 
the enemy’s ships while the soldiers fought 
Imnd to hand. ^ 

The inexperience of ships led to much wreck- 
age and cHsaster, and it was impossible to storm 


Carthage itself, but the Romans held on, and at 
the end of the war bicily at least m us theirs. 
One brilliant general the Carthaginians had hod, 
Homilcar Barca by name. With the patience 
of fanaticism he began to build up an elaborate 
plan of revenge. He asked permission of his 
government to retire to Spain, wh^re Carthage 
had many colonies, and with a sense of . relief 
they consented. There he spent his life, extend- 
ing the power of Carthage over the native tribes 
thus to provide a basis for his attack on Rome. 
He djed leaving a heritage of revenge to his sons, 
the famous Hannibal and his brother Hasdrubal. 

Hannibal, one of the most brilliant soldiers 
of history, nmde his famous passage of the Alps 
in mid -winter of the year 218. So began the 
second Punic War which ended only in 201. 
Hannibal won brilliant victories but got no 
support from home, and was tlirown on the 
defensive, while the brilliant young Roman 
general Scipio by his fighting in Spain cut off 
the base of supplies. 

When Hasdrubal at last got away to help his 
brother in Italy in 207 his anny was defeated and 
he himself killed. The first intimation Hannibal 
received was Hasdrubal’s head thrown into his 
camp, for the Romans wore ruthless in war. 
His hopes were now killed, and in 202, after 
sixteen years on Roman soil, he was recalled to 
Carthage in the forlorn hope of defending the 
city against Scipio, now attacking the Cartha- 
ginians at home. 

The war ended with the complete submission 
of Carthage. She became a “ Socius ” of Rome, 
like the Italian Socii managing her own affairs, 
but subject to Rome on questions of war and 
I)oaco, Hannibal bravely tried to reorganize 
the internal affairs of the city, but was driven 
forth by jealousies within a few years. 

From this date there are two currents in the 
history of Rome. There is a continual stream 
of conquest, a tale of unbroken success ; and 
there is an internal history chequered and 
bloodstained, a story of experiment and ro- 
adjustment. 

Tht Roman Empire and Revolution . — After the 
war with Carthage Rome was really in need 
of rest, but no pause occurred, and this fact 
gives the key to this double story of success 
and disaster. The Roman Empire grew too 
feist for the government to cope adequately witli 
the problems of its eidministration. There is 
much misery and sordidness through the need 
of readjustment in society and politics, yet this 
is but a beK^kground for a marvellous develop- 
ment of civilization, a cosmopolitanism whose 
subtlety and variety have never been surpassed. 

Between 200 and 130 b.c. Rome conquered 
first Maoedon, meaning genuinely to protect 
Greece, having fallen under her spell, but in 
the end inevitably annexing Greece too. The 
conquest of Italy as far as the Alps was com* 



HISTORY 


10 


pleted. Two flourishing provinces were set up 
in Spain, one in the basin of the Ebro and one in 
the valleys of the Guadiana and the Guadal- 
quivir, and from hero Rome gradually extended 
her sway over the greater pai’t of the peninsula, 
permanently Latinizing its language and civiliza- 
tion in spite of sharp struggles with its bar- 
baric but flne population. 

To maintain land communication with Spain 
alliance was made with the old Greek colony, 
Massilia (now Marseilles), and beginning by 
flghts with the savage mountain tribes near, 
conquest was gradually made of the Lower Rhine 
Valley, a starting-point in the conquest of Gaul 
(now Franco). 

Meanwhile Carthage had risen in rebellion, 
stung beyond endurance by Rome’s refusal 
to allow her to defend herself against the 
Numidiaiis, who W(^ro raiding her territory. 
The third Punic War and the famous siege of 
Carthage ended with the levelling of the city 
to the ground in 146 b.c., and her dominions 
became a Roman province. 

In 136 B.c. Attains, King of Pegamun, left his 
kingdom to Rome by will, and thus she acquired 
her first foothold in Asia Minor. 

Meanwhile already the want of readjustment 
was manifest, and the year 133 b.c. began a 
period of rovolution. The senate, which in- 
evitably with continual warfare and need of 
prompt action had absorbed practically all 
political j)owor in the stiite, was itself fast 
becoming dogonorato. Many of the best noblo 
houses had boon wiped out in the wars and now 
men had taken their place. 

Tlie now provinces wore taxed and their treasure 
poured into Rome, breeding a spirit of luxury 
and love of ease. The provinces were governed 
by pro -consuls and pro -praetors, men who had 
already served in office and were given this 
extension as a sort of prize. 

The taxes were farmed out, and the “Publi- 
cani ” who farmed them could grind the subject- 
peoples at their will, and return only a fixed 
sum. Corruption among all classes of officials 
in the provinces was the natural result of tho 
system. 

Meanwliile in Italy agriculture ‘declined. 
Swarms of men who had served in the army 
were turned loose upon the land on their dis- 
charge, and inevitably went to swell the rabble 
population of Rome. Tho slaves everywhere 
were still gromid down, and they and the 
gladiators, often captives of war made slaves, 
chosen for thoir great strength and pent up 
in their prison schools, formed an especially 
dangerous element in Roman society. 

The new Greek learning imparted by slaves, 
and often warped to mean licentiousness, helped 
in tho destruction of the old Roman sobriety of 
maimers and purity of morals. 

It was two noble brothers, Romans brought 
up by a noble mother in the old Roman dis- 


cipline, who first tried to cope witli all these 
evils and lost their lives in the attempt. 
Tiberius and Gains Gracchus strove with tihe 
conviction of idealists to reform the Roman 
government. Tiberius, tho elder by nine years, 
was little more than an idealist. He got a bijl 
passed by which the monopoly by the senatorial 
class of public lands (largely lands taken from 
conquered states) was ended, and such land 
was let out to the people. It has been described 
as a small holdings bill. Tiberius was so anxious 
for its success that he strove to override the 
laws of tho constitution. He was assassinated, 
but his brother Gains Gracchus took up the 
work of reform. Ho was a practical man as 
well as an idealist, but in the end he too had 
himself killed by a slave to save himself from 
being assassinated. One good thing he had 
achieved — the adequate trial of provincial 
governors accused of extortion, and this by men 
of tho “ Equites ’’ or rich business class. Un- 
happily this metliod made a rift between the 
two upper classes of Roman society. It was 
Gains Gracchus who began too that policy 
of com doles to the Roman populace which 
degenerated into a wholesale system of bribery 
till the mob called for free bread and free games 
as their right. 

But above all tho work of tho Gracchi 
was to discredit tho senatorial government so 
inadequate to its task. Its inefficiency was seen 
in a few years in the long struggle with Numidia, 
which defied Rome largely through its confidence 
in a system of bribing tho Roman envoys. 

Two great soldiers, Gains Marius, an Italian, 
and a “ new man,” and Lucius Cornelius Sulla, 
a member of a Roman patrician family with all 
tho vices of his class hardly redeemed by the 
brilliance of his generalship and the perfection 
of his culture, stand out at this time. 

It was with men like those that the ohance 
to sway Rome’s fortunes now lay. At this 
moment a new enemy threatened Rome, the 
Gormans, who were in tho forefront of those 
“ barbarian ” nations who were already advanc- 
ing from the North, and whose movements 
form so large a part in tho later story of the 
Roman Empire. In Southern Gaul Marius 
defeated them, beating them back s6 decisively 
that some centuries passed before they at- 
tempted again to violate the Empire. 

In the year 91 B.o. the “ Social War” broke out, 
in which the Italian allies demanded, and for the 
most part won, the privileges of Roman citizen- 
ship. Mithridates, King of Pontus, seized the 
opportunity to attack Rome in Asia Minor. Sulla 
went to defeat him, and returned to take in hand 
the situation at home. Marius had created a 
“long service army,” and so increased the 
power and prestige of every successful general for 
future whose instrument the army naturally 
became. With the practical breakdown of normal 
government political power fell to such'generala 
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and the military dictator becomes a familiar 
figure at Rome. 

His transformation to “Imperator” or Emperor 
is easy and obvious, and so it is that the history 
of Rome in the last century B.o. is summed up in 
Hie story of such dictators struggling to exercito 
supreme power, always with a reliance on an 
army, until at last the genius of Caesar was ade- 
quate to put this power on a permanent basis, 
for he was virtually, if not nomincJly, the first 
Roman Emperor. 

Marius was elected consul five years in succes- 
sion. He constituted himself the representative 
of the degenerate Roman populace, a veritable 
demagogue, using the readiest weapon to strike 
a blow at his hated rival Sulla. Sulla was by 
tradition and tastes the representative of the 
old aristocracy. Rome was now inevitably 
given over to party strife. While Sulla was 
away in the East, the Marians again seized the 
power in the state of which he had deprived 
them. A reign of terror ensued and there is a 
quality of brutality in the reprisals of this period 
never equalled in the most barbaric wars of the 
Middle Ages. Marius died, to bo replaced by the 
demagogue Cinna, until ho gave way before Sulla 
returned from the war and tov k vengeance by 
wholesale proscription. 

This completed, he set up a now constitution 
under which the senate recovered all its ancient 
power. Then gracefully resigning the dictator- 
ship, Sulla retired to spend a year in charactoristio 
alternation between arduous study and the most 
abandoned pleasure and then died. 

The Sullan constitution had no chance of 
permanence, and the old process went on, wars 
bringing great soldiers to the front, the rivalry 
of these for political power, the assassinations 
and intrigues through which Rome was to win 
her way to a new lease of life. 

The next great soldier was Pompoius, who 
finally overthrow Mithridates, overran Syria, and 
took Jerusalem. Three new Roman provinces 
were set up in the midst of “ a Roman sphere of 
infiuenoo.” All this Pompoius carried through 
with vast labour anda wonderfulmasteryof detail, 
but going bock to Rome with the knowledge that 
he must work *’ the senatorial government to 
win its assent to the system. In this he was 
helped by the young C. Julius Csesar, a youth 
of one of the highest families in Rome, but 
related to Pompoius by marriage. Casar 
had joined the popular party and had formed 
an alliance with Crassus, a soldier who had put 
down a great revolt of gladiators under the 
enlightened barbarian Spartacus. But Crassus 
owed his influence chiefly to his wealth. To- 
gether Cadsar and he had restored the old 
powers of the T^bunate, while Pompeius leaned 
rather to support the Optimates.'* 

JufiuB Cas$aT » — Soon after the rettim of 
Rompeiue Caesar went to^ke up the ooxmnand 
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in Gaul which Pompeius has procured him by 
way of reward for his help. Crassus went to 
fight in the East and was killed, while Ceesar 
began his conquest of Gaul with the subju- 
gation of the Helvetii, a Gallic tribe from the 
country which is now Switzerland, and threaten- 
ing the province of Trans-Alpine Gaul. Caasar 
himself has told the story of his wonderful wars. 
They gave him the immense prestige necessary 
for the part he meant to play. 

The glory of Pompeius dwindled before it, 
and he and his party began to plot against Ciesar. 
Csssar, in defiance of the law, led his army across 
the Rubicon. Pompeius crossed the Adriatic and 
CtDsar followed to defeat him at tho Battle of 
Pharsalia in 48 B.o. 

Pompeius fled to Egypt only to be struck down 
by an assassin as he sot foot on shore. In Spain 
and in Africa Cassar crushed tho party of his 
dead rival, finding time to visit Italy and put 
order there between whiles. 

Julius CsBsar stood apart from all successful 
generals before him. Having risen tlirough a 
party, ho ceased to be a party man, but de- 
voted all the force of his genius to put affairs 
in tho Roman world on a permanently reformed 
basis. 

Ho was made Perpetual Dictator, and had a 
free hand for reform. He reorganized tho 
whole Roman system, replacing it by an imperial 
government which was the only solution of tho 
chaos into which things had fallen. All officers 
of state and all governors of provinces were 
henceforth nominated by him and responsible 
to him, and this was his root reform. It put 
the empire on a basis which gave it a new 
lease of life and prosperity wliich lasted for 
several centuries. 

Large colonies of Roman citizens were planted 
out in the provinces, and tho privilege of Roman 
citizenship was now extended to favoumd ones 
among the provincials, so that Paul of Tarsus 
could defy merely local powers with a proud 
appeal to Rome. 

Julius CsBsar had the fearlessness which has 
marked many of the world’s greatest men and 
the generosity and readiness to forgive which 
has marked a few. He refused to stand on his 
guard against the jealousy of lesser men, and 
so was the easier victim to their malice. He 
was murdered in the Senate House on the 15th 
March in tho year 44 b.o. 

Yet so solid was the system he had built 
up that almost inevitably, though with an 
interval, his nephew Octavianus, his adopted 
heir, succeeded to Ctesar’s power with the 
personal title of Augustus, which his successor 
too received, but which became a minor title. 
The more permanent title of Imperator, or 
Emperor, originally indicated that Augustus 
h€ki the fullness of military power over the 
Roman world, which now included all Europe 
west of the Rhine and south of the Danube, all 
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Asia as far as tlio Euiihratos with the oxooption 
of Arabia, and Egypt and North Africa between 
the desert and the sea. 

The Imperld System. — It was in the centuries 
after Csesar’s great reorganization that the 
Roman impericd system received its greatest 
and best development. The empire was 
covered with a network of roads all leading 
to its heart at Rome. Roman colonies spread 
Romsui culture over the civilized world, so that 
the wostom Mediterranean stales became per- 
manently Latinized. It was through the im- 
perial system founded by Cresar and sanely 
preserved by Augustus that Grssoo-Roman 
civilization was saved to tho world, which it has 
since so profoundly modified. 

A now era was usliored in with the Augustan 
age, BO calm and suave in contrast to the years 
before, and with it tho great spring of Latin 
literature bursts forth in tho lyrics of Horace, 
the epic verso of Vergil, and tho perfect proso 
of Livy. 

One weak spot there was in the imperial 
system that it was not avowedly such. A 
fiction was maintained that the old constitution 
had not been radically changed. The emperor 
was but the “ Priucipus,” and there was no 
hereditaiy right of succession. 

In normal periods the next of kin did actually 
succeed and men closed their eyes to the incon- 
sistency between theory and practice, but there 
wore times when there was no obvious heir, and 
the fight for the succession caused much blood- 
shed and misery in Rome. It would be im- 
possible to do more than merely enumerate here 
the Roman emi>eror8 diuring the first three 
centuries of the empire, and this would not be 
of much advantage. The rule of the “ Julian ** 
emperors lasted till the year 70. They were so 
called because all had some claim of relation- 
ship or adoption on tho family of Ceesar, though 
some of thorn at least owed their election to 
tho Pretorian Guard. Nero, the cruellest and 
most lustful of tyrants, was the last of this 
group. His life gives the measiu^ of the degree in 
which the empirtj had failed to root out tho evil 
of luxury which hod led to the ruin of the old 
constitution. There followed the Flavian em- 
perors, so called from Titus Flavius Vespetsianus, 
the first of the group, whose son Titus destroyed 
Jerusalem and sent tho Jews forth as wanderers 
on the face of the earth. Then came the ** good 
emperors ” a.d. from 96 to 180, followed by the 
Antonines, of whom the most notable was the 
philosopher emperor, Marcus Aurelius, a man 
with afi the natural virtues and with a resig- 
nation bom of stoicism, a saint outside Christianity 
but for a morbid sadness which never oo-exista 
with true sanctity. 

Th0 Spread of Christianity.— -During these 
two oenturies Christianity itself had, of course, 
been bom, and was slowly but sur^y spread- 
ing among the populations of the empire. It 


represented a moral and spiritual revolution 
of supreme importance, but this was only 
realiz^ at first by its professors. 

The Roman Empire tolerated all religions s<? 
long as no refusal was given to the emperor 
worship, which was the guarantee of the state*^ 
security. Only the Jews had been exempted from 
this, for the authorities, though they themselves 
loolmd on the act of worship merely as an oath 
of allegiance, realized that it meant a violation 
of tho Jewish conscience. The Christians, with 
their serenity and humility, were a standing 
reproach to the increasing sensuality which tho 
growing prosperity of the empire begot. They 
often became social pariahs, and the notice of 
the state was attracted to them chiefly through 
private malice, so that the early persecutions 
were spasmodic and local rather than universal 
or systematic. 

The great fire in Rome under Nero was attri- 
buted to tho Christians, and the emperor, who 
had himself been accused of setting fire to 
the city, wa« glad to use them as scapegoats. 
Many Christians wore burnt like living torches 
for the amusement of the Roman populace. ’ 

MarciLs Aurelius was the first emperor who 
caused a persecution of tho Christians by his 
direct authority. Yet Christianity made pro- 
gress, working as a leaven quietly through all 
the empire, winning men to a now gentleness 
and a spiritualized morality. Christianity 
was not working wholly against alien forces. 
It found material ready to its hand. Besides the 
feverish desire for pleasure which led to the 
universal indulgence in tho gross and brutal 
spectacles of the theatres, there was a world 
weariness morbid when without hope, but a 
powerful factor in the progress of Christianity 
when transformed by conviction. 

The romantic and dramatic adoption by tho 
Emperor Constantine of Christianity as the 
state religion was only possible by reason of 
the success already achieved. Constantine’s 
sanction of Christianity was given in the year 
A.D. 313 after a great victory over a rival 
claimant to the empire. 

There hod been one great shook of perse- 
cution under Diocletian, under whom tho experi- 
ment had been tried of dividing thS imperial 
power between two emperors and two “ Csasars.” 
Constantine was the son of Constemtius, tho 
Western Caesar, and of Helen, a Christian. Under 
him the empire becaone united again. It might 
be interesting to speculate on the character which 
tho Roman world would have now taken on had 
no new influence been brought to bear on it, 
but the world was on the eve of vast change, 
which heralds a new period in the history of the 
West. 

THE MWDLB AGES 

Even in the days of Augustus it had been felt 
by far-seeing men t]^t the Roman Empixo 
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had expanded too quickly to allow of adequate 
defence, and for four centuries the authorities 
were constantly struggling with the problem of 
massing sufficient troops all along the frontiers 
to keep back the barbarians without. 

• It was this need which led to the partition of 
the empire under Diocletian, but the jeidousies 
of rival emperors were found to be a disadvantage 
outweighing the advantages to frontier defence. 

The “ Middle Ages ” began when the barbarians 
at last broke through and swarmed over the 
lands of the empire to mingle with the popu- 
lations in varying proportions, and so to found 
the nations of modern Europe. The success of 
the barbarian invasions has often been ascribed 
to a vital decay in the empire, and it used to be 
the tradition to draw a vivid contrast between 
the decadent and luxurious provincial and his 
rude but virtuous conqueror. There is no truth 
in this view. Religion and morals within the 
empire were purer than among its invaders, os 
the wonderful spread of Christianity testifies. 

Nor were the Roman soldiers deficient in either 
courage or fighting power. Only a groat change 
had come over the army. Universal service 
had been abandoned, and professional armies 
wholly devoted to their generals were largely 
enlisted from the barbarians on the frontiers 
and even from the slave population. Naturally 
theao men wore not enthusiastio in the struggle 
with the barbarians without. 

Moreover, thoughout the empire a spirit 
of indifieronco to the state had spread. The 
growth of class burdens and class privileges 
accounted for this. Vigorous political life was 
impossible in face of the growing bureaucratism 
and militarisxn of the empire. 

The old ti^’adition that Christianity was a 
hostile force working against the empire has 
just this much truth in it, that to those people 
who must have an enthusiasm Christianity 
furnished an object, while on its Quietist side 
it furnished an additional sanction of the spirit 
of acquiescence already abroad. 

In one sense the provinces hewi already ceased 
to be [j^man before the fall of the Roman 
Empire in that they had no part in Roman life. 
Even the cosmopolitanism, which such an empire 
might have been expected to foster, was pre- 
vented by the laws which kept the taxable 
population almost stationary for fear of evasion 
of due payment. 

When the catastrophe at last came a shrunken 
extended itself in the East. Constantine 
hM built a new Rome at the old Qreek city of 
Byzantium on the Qolden Horn, and there made 
his ooipt. The city was called Constantinople 
after its founder, and became the political 
capital of the empire. The emperors became 
more and more eastern in their sympathies. 
One notable result of this policy was that a 
weOT rein was given to the pontifio^ power of the 
mhop of Rome or the Rope,, and to the growth 
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of a new world power in his spiritual juris- 
diction. 

In the year 396 a.d,, on the death of the old 
Emperor Theodosius, the experiment of partition 
was revived. His son Arcadius received the 
East, and Honorius the West. The lino of 
partition was drawn from the middle Danube 
to Durazzo on the coast of the Adriatic, and 
thence to the Gulf of Sidra. It was a logical 
division. Tfc the east lay the lands where 
Greek was chiefly spoken, provinces with 
Alexandria and Antioch and Constantinople as 
their capitals. To the west lay the Latin 
speaking peoples. 

But one great weakness in it was that the 
Eastern Empire did not feel that it was vital 
to guard the Danubian frontier to the north 
of the Balkan peninsula, and so left it very 
weak. Thus a direct passage was left for tho 
barbarians to advance into Italy. Stilicho, tho 
brilliant general of Honorius, and himself a 
barbarian, with an able man’s impatience of 
iriofficienoy, took upon himself to interfere in 
the Balkan peninsula, and even to meddle with 
politics in Constantinople itself. 

But Stilicho fell untimely. Honorius was 
persuaded unjustly that he was a traitor and he 
was executed. Tho seeds of dissension between 
I'uost and West developed rapidly. Meanwhile 
two years after the fall of Stilicho, in tho year 410, 
Alario the Goth led a conquering army to Rome. 

Tho city was sacked, but oven in the midst 
of victory tho barbarians were dazzled by tho 
greatness of Rome. Alaric did not proclaim 
himself emperor or king, but was content to 
rule with the title of commander-in-chief of 
tho Roman armies. Soon afterwards he died, 
and Athaulf, who succeeded him, led his armies 
out of Italy again into Gaul and thence south, 
driving before him the Vandals, a particularly 
ct)ar8e and brutal branch of these barbarians, 
into tho north of Africa, wliere they spread 
themselves like a pest, almost stamping out the 
wonderful civilization which had its centre at 
Alexandria. 

The Goths formed a vast dominion over tho 
f^outh-west of Gaul and tho greater part of 
Spain. To another Teutonic group, the Franks, 
fell the greater part of Gaul on both sides of 
the Rhine, while the south-east of Gaul was won 
by tho Burgundians. 

The Fall of Rome. — The Roman Empire then 
had already fallen, and the acquiescence of 
Rome in the accomplished fact is soon when 
Visigoths (or western Goths), Franks, and the 
imperial armies joined in the overthrow of a 
new foe, the savage Huns, under their strange 
leader Attila, whose death soon after presaged 
the disappearance of this tribe from history. 

But the traditional and dramatic fall of the 
empire is dated at the moment when tho last 
deccKient Roman emperor, bearing the honoured 
names of Romulus and Augustus, but called 
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In derision for his weakness Romulus Augustulus^ 
was deposed by Odoacer the Herulian, who was 
content with the title of Patrician, and humbly 
recognised the rights of the Eastern emperor 
over Italy. 

But these wore only nominal rights, and their 
recognition but gave colour of legality to the 
new regime. The formal ending of the Western 
Roman Empire took place in 476 a.d. 

Before many years Odoacer’s power fell 
before that of Theodoric, the Arnaling chief of 
the Eastern Goths or Ostrogoths. He was a 
man of immense ability, and, like all the better 
sort of barbarians^ full of enthusiasm for Roman 
civilization. 

In the thirty years during which he ruled 
Italy ho tried to weld Roman and barbarian 
into one great nation. He made his capital at 
Ravenna, fooling no doubt that at Rome his 
power was overshadowed by that of the Pope. 
One great handicap ho had. Tho Ostrogoths 
hod boon converted to Christianity, but to an 
heretical form of it. 

Ever since the Egyptian priest Arius had 
taught in the oarly part of the fourth century 
that Christ was not perfectly equal with the 
Father, there had been a split among the 
Christians. Many had hold to tho teaching of 
Arius in spite of its condemnation by the 
Council of Nic 0 oa called by Constantine in 
325 A.n. 

Tho barbarians who wore converted to Arianism 
were never so successful in winning the good- 
will of the conquered populations as were 
orthodox conquerors like tho Franks. 

Then, again, the Eastern emperora yielded less 
reluctantly to the thought of losing Gaul or 
Spain than Italy, which after all was the true 
heart of empire. 

After tho death of Theodoric in 526 Italy fell 
to his feeble nephew, but the great Emperor 
Justinian determined to win it back for the 
empire and succeeded. Ono main result of his 
achievemont was tho adoption of his great 
Corpus Juria^ or Code of Roman Laws, by the 
Italiajis. Roman Law was the greatest gift 
the Romans gave to the later world, and it was 
largely through its study in the Italian schools 
of a later day that it so profoundly influenced 
the laws of all European states. 

The barbarians, for the most part, kept their 
own laws just as they imposed their Teutonic 
form of society on the conquered lands, but 
they sometimes codified the Roman laws which 
they found in force among tho Provincials, and 
in time their own laws were tinged by elements 
of Roman Law. Only in England did Roman 
Law vanish altogether, which is one of the 
main arguments of those who hold that the 
Angles, Saxons, and Jutes, the Teutonic tribes 
who invaded this outlying province (already 
abandoned by the Romans in 410), destroyed 
entirely the conquered population. 


With the death of Justinian and his great 
general Belisarius in 565 a.d. the power of the 
empire over Italy fell away and i^e lay open 
to new hordes of invaders. 

The Eastern Empire . — The only eflect oh 
Justinian’s efforts was to retard indoflnitely the 
unification of Italy. Praise is due to him as 
one of the ablest of these Eastern emperors 
who, though they failed in the West, still held 
way against tho Slavonic and Mongolian bar- 
barians on tho Danube and the Persian empire 
on the Euphrates. 

Tliis Eastern empire, too, after all maintained 
the traditions of classical civilization in a Greek 
rather than a Latin form. Constantinople was 
to withstand the shock of invasion for another 
thousand years, and when it fell at last before 
the Turk, the West, which had been laboriously 
building up a civilization for centuries, was 
intoxicated by the beauty of its culture. 

Even after Justinian’s death there was for 
long an Exarch at Ravonna, whose nominal 
power only served to divide North from South 
and further complicate the political condition 
of Italy. Tho middle district, which became 
afterwards the Papal States, and Venice alone 
owned allegiance to the empire. Into the 
North the Longobardians or Lombards poured 
to conquer. There wore others in the South, 
where there was too a largo Greek element still 
in nominal dopondenco on tho empire. 

The Remodelling of the West.— It is to be 
remarked that in all tho countries round the 
Mediterranean the Latin element in the popu- 
lation triumphed over the conquerors. Often 
these were few in proportion to the numbers 
of the people they subdued, and intermarriage 
was inevitably followed by the adoption of the 
Latinized language of the conquered people. 

So it happened in Spain, where the Iberian 
or pre-Aryan population had previously 
triumphed over the Celts, and the Latinized 
Celto -Iberian population now swamped the 
Gothic invaders os it was to swamp a new 
enemy which was shortly to threaten all these 
new peoples of tho West. 

In England, on the other hand, hai^ly a trace 
of the Roman civilization survived to leaven 
the Teutonic society and organization. Britain, 
visited twice by Julius Csssar and conquered a 
century after his time, had after all received 
but a veneer of Roman civilization, and this 
only in its cities. It easily fell away. 

Beyond the Rhine, where the Roman influence 
had never been very stable, the same thing 
happened, but in Gaul, which fell largely to the 
Franks, the Latin element prevailed. 

There the Celtic element had largely pre- 
dominated over the pre- Aryan, and now Celt 
and Teuton were to mingle to make the French 
people, but with a Latin language and a Latin 
culture. 
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The Franks were in many ways the greatest 
of these barbarian invaders. Before the end 
of the eighth century they had established 
themsolves either as chief or sole power in all 
the provinces of the West except Britaiti, Spain» 
aad Africa. It must be clearly understood 
that it was several centuries before national 
boundaries even approximating to modem 
divisions emerged. 

The Franks possessed during many years 
what are modem Franco and Germany with 
immense influence in the north of Italy. For 
long the Franks had marauded the empire in 
the neighbourhood of the Rhine, and had been 
chastized by the emperors. They took for 
themselves the land round the mouths of the 
Scheldt and Rhine, and from those their power 
gradually spread. 

The Frankish King Clovis, who became king at 
Tournai in 481, is the fii'st great name in their 
history. In a struggle with the Allomanni, whoso 
country (now Suabia) ho conquered, Clovis con- 
sented to fight in the name of Christ, and, 
conquering, became Christian and all his nation 
with him. 

Fortunately for himself he adopted the 
orthodox religion, and soon he found that it 
“ irked ** him “ that Arians should rule in 
Gaul,** and ho forthwith conquered Gaul as far 
as the Pyrcinees, and Paris became his capital. 
Clovis lived and prospered for many years a 
fervid Christian, but none the less ruthless, 
removing from his path all who threatened his 
welfare. Ho is a typical example of the spirit 
in which the barbarians received Christianity 
and the limitations in their observance of its 
precepts. 

It was indeed a curious half savage material 
which Christianity had to mould in those days. 
Churchmen themselvei often deteriorated in the 
process, but all that was saved and handed on of 
Roman civilization owed its preservation mainly 
to the Church. 

The early monastic movement which spread 
from East to West in the fifth century had an 
immense refining influence on the people. In 
the beginning of the sixth century it received 
a great im{{ul^ from the spread of the rule given 
by St. Benedict of Nursia to his great monas- 
tery at Monte Cassino. Benedictine monasteries 
soon spread thz'oughout the West and became 
centres of learning and industry — homes, too, of 
peace contrasting vividly with the turmoil with- 
out while a new world was in the making. The 
papacy, too, was becoming more and more a 
great spiritual power. Popes Innocent and 
Leo awed the barbarians Alario and Attila, 
and dissuaded them from their work of destruc- 
tion, and the personality of Gregory the Great, 
pope from 59(^604, made itself widely felt. It 
was Gregoiy, himself a Benedictine monk, who 
sent St. Augustine, another Benedictine, to 
convert England, although already the Gospel 


had been preached in the North by the less 
highly organized but extremely spiritual 
Columban monks from Iona, an oflshoot of 
Irish monastioism. Through Gregory’s efforts 
Latin and not Celtic Christianity prevailed in 
England, and English missionaries in their turn 
went out to convert the heathen tribes on the 
German side of the Rhine. 

After the death of Clovis the Frankish power 
was extended over the Burgundians, Bavarians, 
Thuringians, and the Ostrogoths of Provence. 
Naturally the Frankish dominions then foil 
into three parts — Austria, or the land of the 
Eastern Franks, Neiistria of the Western Franks, 
and the middle kingdom of Burgundy. The 
Franks clung more than the other barbarians 
to the Teutonic custom of partitioning a man’s 
dominions between all his sons, and so those 
tliree kingdoms were often in separate hands, 
only to be reunited when the strongest prince 
had succeeded in slaying his relatives. The 
internal history of the Merovingians in the 
later sixth and the greater part of the seventh 
century is full of crime and crude passion. 

For the most part the Merovingians were 
feeble figure heads, and in all three divisions 
(for each had their separate administration) it 
was the king’s chief officer, known as the Mayor 
of the Palace, who was the real power behind the 
throne. 

At last Charles Martel, the Austrasian Majors 
got the show as well as the reality of 
power, and founded the Corolingion dynasty. 
He won his greatest prestige from his epoch- 
making victory over the Mohammedan Arabs 
in 732 B.C. 

The Rise of Islam. — For a century before this 
the great new force of Mohammedanism had 
boon carrying all before it. The “ revelation *’ 
of Mohammed, an Arabian desert dreamer, tliat 
there was but ouo God and Mohammed was his 
prophet liad seized upon the imagination of the 
Arabians. In reality Mohammed’s teaching 
arose from conceptions he had gleaned from 
Judaism and Christianity mingled with other 
more material elements, but after the first few 
years of discouragement it was received as a 
new gospel. 

The Mohammedan era dates from Mohammed’s 
“ Flight ” from Mecca in the year a.d. 622. 
He returned in triumph eight years later, and 
tho worship paid to idols in the sacred city 
was transferred to the True God. It became 
characteristic of the Mohammedan faith that 
its followers must proselytize. With the Koran 
in one hand and a sword in the other tho 
Arabians after Mohammed’s death began a 
vast career of oonqbest. 

Arabia had come into allegiance almost to a 
man, and some false prophets who arose wore 
easily put down. The tot great conquering 

Kaliph ” was Omar, who overcame the Persians 
and carried the Modem power as far as the 



16 


HISTORY 


Euphrates. The Eastern Empire, which had 
warded off the aggression of Persia, could not 
withstand the shook of Islam, and Syria was 
lost to it. 

Bolisarius had won back North Africa from 
the Vandals, but tliis was easily overrun by the 
Mohammedans. The classic city of Alexandria 
fell and a new Moslem capital, Cairo, took its 
place. There wore soon internal divisions 
among the Mohammedans themselves, and an 
Eastern kaliphate at Bagdad was rivalled by 
another in the far West. But this hardly 
stayed at all the process of conquest. From 
Africa the Saracens crossed into Spain and 
overran the land. They became known here 
as the Moors. In Asia JVIiiior, too, their power 
spread. 

It seornod that the Western world might fall 
to the Mohammedans when almost simultaneously 
in East and West tlujy received a tremendous 
olieck. Loo the Isaurian, called the Iconoclast 
because he sanctioned the party in the Eastern 
Church which protested against the use of 
images, by a great victory in a.d. 717 drove the 
Saracens back from the very gates of Constanti- 
nople, and so saved a shrunken empire from 
Mohammedanism for nearly 800 years. A few 
years later Charles Martel repulsed the Moors 
advancing from Spain into Franco at the battle 
of Tours in 732. 

Thus bounds were set to the advance of 
Islam, but most of Western Asia had succumbed, 
and North Africa and Spain. The history of 
modiseval Spain is the romantic story of the 
steps by which the land was slowly won back 
by the Christians from the Moors. Yet the 
Mohammedans in Spain were the most civilized 
people in Europe in the early Middle Ages. 
There was much freedom of discussion among 
them, and thoy were the pioneers of the modisev^ 
study of Greek philosophy, though naturally 
they gave their own colouring to its interpre- 
tation. 

Charles Martel, who had saved Franco and 
presumably the greater part of Europe from 
the Saracens, was never king of the Franks, but 
his son, Pepin the Short, took the title as well 
as the power of king, the puppet Merovingian, 
with the approval of the pope, retiring into a 
monastery. Pepin only paid his debt to the 
papacy when he marched into Italy, conquered 
the Lombards of the North, who were threatening 
the secular power of the pope in Rome, and 
handed over the central provinces of itedy to 
the pope, thus laying the foimdation of the 
“ Temporal Power ” of the papacy. 

Charles the Great.— At Pepin’s death his 
dominions were as usual divided, but his son 
Oarloman soon died too, and the whole fell to 
his brother Charles, the Emperor Charles the 
Great, one of the greatest men of the Middle 

dominions stretched from the Atlantic to 


the borders of Bohemia and from the North Sea 
to the Pyrenees. It was a vast empire and 
Charles brought a new idealism to its admini- 
stration . 

In spite of the prevalence of the French form 
of his name, Charlemagne, Charles was po 
Frenchman. He was a German, and had his 
capital at the German town of Aachen or Aix-la- 
Chapelle. Charles was a great soldier and 
general. He had little education, but ho was 
clever and quick, a seer of visions, a reformer 
and administrator. He went from conquest to 
conquest, subduing North Italy and the remote 
Saxon tribes, and setting up law and order 
throughout his dominions. 

He marched into Spain against the Kaliph of 
Cordova, and the death of his nephew, the 
brave knight Roland, forms the theme of the 
Chanson de Roland^ the first of the famous cycle 
of epics built round the memory of Charles 
tho Great. With the vast extension of his 
empire, and with Charles what he was, the 
dramatic revival of the Roman Empire of the 
West in his person seems almost an inevitable 
development. 

On Christmas Day in tho year 800 Pope 
Leo III crowned Charles emperor in the 
Cliurch of St. Peter at Rome, and so began 
that institution marvellous in its success and its 
failure, the Holy Roman Empire. 

Henceforth there were no more fictions about 
the supremacy of tho emperor at Constantinople. 
Politically Europe was split into East and 
West, and soon the Eastern Church was also to 
part company from the Western in a schism 
which has never been healed to this day. 

Charles had a peculiarly noble conception of 
the scope and mission of tho revived empire. 
Tho emptjror was to be above kings, even 
above popes as a moral and spiritual force in 
the world. The Church, under his guidance, was 
to educate and civilize the people, and Charles 
was a groat founder of schools. 

On the political side the revival of the ompiro 
had little infiuonce ; it affected not at all the 
Teutonic organization and government of 
Charles’s empire. Charles, like all Toutonio kings, 
governed with the counsel of the great men 
of his dominions. There was the ^ customary 
tradition, too, by which the assemblies of free 
men had a voice in questions of war and peace, 
and because this was litUe effective in suoH 
vast dominions Charles sent “ miss! dominici ” 
as inspectors of the administration of the 
counts who held sway outside the tribal duchies 
and whose power tended to become hereditary. 

The Growth of Feudalism.— <The empire did 
not stop the growth of that feudalism which 
was to be the form of society for the next few 
hundred years, but Charles’s government held 
it in check. 

The essence of feudalism is that political 
and judicial power go hand in hand with tho 
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poBsession of land. In feudal theory the king is 
owner of all the land, some of which ho keeps 
as his own ** demesne ” land and the rest he 
gives out to the great men who have done him 
service in war — ^the noble class. These in 
owe him homage and military service, 
and sometimes other payments. The great 
lords in their turn parcel out their land to 
lesser tenants who stand in relation to them 
as they do to the king. 

A strong king can override the greater lords 
and prevent the allegiance of the lesser tenants 
ever being used against himself. He can also 
interfere in judicial matters, and the growth of 
a strong monarchy is marked by the reduction 
of the scope of private jurisdiction and its 
ultimate destruction. 

But where feudalism was strong the king was 
weak, and countries were broken up into feudal 
principalities in which the great lords secular, 
and in the lands of the empire more often 
ecclesiastical, could wield the power of life 
and death. 

At the bottom of the feudal scale was the 
serf, little better than the slave of Greek and 
Roman times. 

When feudalism flourished unchecked this 
class and indeed all lesser men suffered horribly 
from the constant violence and bloodshed 
caused by the continual fights between the great 
lords. At times when the central or kingly 
power kept a strong hand over the great lords 
the condition of the serf was ameliorated by 
force of custom and public opinion. 

The Church encouraged the manumission of 
serfs, and the more adventurous often escaped 
to the towns, where, if they went free for a year 
and a day, no one could reclaim them. 

There had been a beginning of feudalism even 
before the barbarian period when, with the 
weakening of the central government at Rome, 
great provincial proprietors arrogated to them- 
selves vast judicial powers. Tho germ of the 
tendency existed too in the Teutonic bond 
between the war leader and the war band, and 
an immense impetus was given to the system 
of commendation by which men acknowledged 
a lord for the sake of his protection when Europe 
in the eighth and ninth centuries was attacked 
by new hordes of barbarians, the fierce North- 
men who came cHiefly out of Scandinavia to 
prey upon the lands to the south. 

Charles the Great had been saddened when ho 
contemplated this danger. After his death in 
814 they came in greater force. Nor waa there 
any central power to withstand them, for with 
Charleses death his empire broke up more or less 
into its natural divisions. 

The W^t or Latinized part became France, 
ihxui retaining the name of the Teutonic con- 
querors. The East became Germany, while there 
was a constantly dininnishing** Middle Kingdom ” 
which ttltiihately was divided between the two. 


Tho imperial power became but a name attached 
to one or other of tho successors of Charles 
until some of its glamour was revived in the 
tenth century, when began that rivalry for 
powc'r between pope and emperor which plays 
so large a part in tho later Middle Ages. 

The Dark Ages , — The papacy in the days after 
Charles tho Great sank even lower thati tho 
empii*o. In many ways the ninth century and 
first half of the tenth form a true “ Dark Age.” 

Everywhere in the ninth century Europe was 
fighting against fierce enemies. In tho West 
were the Northmen. In tho East tho Modi- 
torranean was infosUid by Saracen pirates. 
Germany and Italy were threatened before the 
end of the century by the Hungarians, supposed 
by contemporaries to be identical with the 
Huns of Attila. They were finally defeated 
upon tho Lech in 955, and settled down in tho 
land which was called Hungary after them. 
But they had contributed their share to tho 
disorders of tho period, 

Tho Saracen power at this time was being 
swamped by hordes of Turlcs, who wore pusliing 
their way into tho Moslem Empire, adopting 
its tenets, Thtjy became finally the dominant 
force in that empire, with an even fiercer zeal 
for conquest than their pn3decossor8, until their 
ehallongo concentrated all the energies of the 
West in tho vast Crusading movement at the 
end of tho olovonth century. 

Tlio Northern pirates had begun to attack 
the British Isles and Frisia even before the 
death of Charles the Great, and immediately 
after it tlioy attacked tho whole coast-line 
from the Elbe to tho Pyrent^es, 

At the end of the century there was a sudden 
break in the stream of aggression, but half 
England and all Normandy liad been won by 
th(3 Danes. 

Painfully Saxon England hod achieved 
some kind of unity under the Wessex kings 
when tho Danes attacked it, and it was for the 
Wessex kings to defend England against the 
invader. All that the genius of Alfred the 
Great could do was to save England west of 
tho great Roman road, Walling Street, for tho 
English. The rest became the “ Danelaw.” 

But these Northmen had a vast power of 
assimilation, and in time became English them- 
selves Bometimos under Danish kings, but more 
often under English, so that England was a 
united kingdom, except for a strong feudal 
tendency owing to the weakness of her later 
kings, when in 1066 she was conquered by the 
Northmen of Normandy, who, in their turn, had 
become more French than the French. 

The Norman Duke William the Conqueror, 
when he did win England, saw to it that the 
feudal elements wore held in check by tho royal 
power, and England early became an out- 
standing example of the new strong monarchies 

B 
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which were to be built up on the ruin of 
feudalistm. 

In Franco the same process began, when Hugh 
Capet, the representative of a house which hod 
long ruled for the degonerato Carolingians, took 
the title of king in 987. 

But in France the growth of a strong mon- 
archy was a slower process than in England, 
and the Dukes of Normandy who had thus 
triumphed over feudalism in England were not 
the least troublesome of the feudal lords of 
France. 

In Germany, too, the Saxon line beginning 
with Henry the Fowler (919-930) made the 
royal power hereditary, though his was but an 
ineffective kingship as far as the great Dukes 
were concerned. Suabia, Bavaria, and Lotha- 
ringia were dependent principalities in which 
Henry had hardly any power except as patron 
of the Church. 

The. Revival of the Empire , — It was Henry’s 
son Otto who restored the empire to bo some- 
thing more than a name. Ho marched into 
Italy, where he was crowned king and next 
year emperor. He deposed the degenerate 
pope, and set up one of passable morality in 
his place, but it was left to his grandson, 
Otto III, to make a real effort to reform the 
papacy. Otto III was full of admiration for 
Roman tradition, and full too of reforming 
zeal. He practically made Borne his capital, 
and he placed a really spiritual man and 
another committed to rc^form, successively on the 
papal throne. 

But Otto’s neglect of Germany, in which 
like his father he swe^rvod from his grand- 
father’s policy of consolidating his power thorr?, 
was a mistake, and only the Church party 
kept his power secure. 

Otto ni was a keen reformer of the Church, 
and in sympathy with the new spirit, which 
was spreading through Christendom at this 
time, and which has been callcKl the Cluniac 
reform because it had its earliest striking mani- 
festation in the severe refoim of the monastery 
of Cluny in the south of France. 

But the dreams of Otto III wore entirely 
visionary. Ho was brokem -hearted when the 
people of Romo, a degenerate population to which 
he attributed all the classic virtues, turned 
against him, and he wandoied thenceforth in 
Italy, and died broken-hearted when only 
twenty-one years old. His successor, Henry of 
Bavaria, took up again a strong German policy. 

For a ■while the papacy fell bock into its 
former degradation, but revived again later 
under the Emperor Henry III, Several popes 
drawn from the German reforming party were 
successively elected. One of them, Leo IX, 
insisted on a clerical election in addition to the 
imperial nomination. 

The Age of Hildebrand.-^The reforming party 


wore becoming more and more tenacious of 
ecclesiastical prestige, and finally the German 
monk Hildebrand, who became pope as Gregory 
VII in 1073, asserted boldly that the papacy 
was the supremo power in Christendom. 

The emperor at this time was the chiUl 
Henry IV. His minority strengthened the 
papal power, but when he grew to maturity 
the inevitable quarrel between empire and 
papacy broke out. It raged long over the 
subject of lay investitures, which was at last 
settled by way of compromise. Henry IV 
was driven to humble himself to have the 
sentence of oxcommuiiioation removed which 
encouraged his subjects to rt^bel, but ho later 
drove Gregory into the exile in which he died. 

The Empire and the Pap}acy.— The struggle, or 
rather iliroo separate struggles, covers a period 
of 200 years. The quarrel with Henry IV con- 
tinued under his successor Henry V, who was 
emperor from 1106 to 1125. It was resumed 
again under the great Emperor Frederick 
Barbarossa (1152-1190), and yet again under his 
grandson, the brilliant Frederick If (1212-1250). 

Always tJioro wore difiV^nint causes of quarrel, 
but at bottom it was a duel for superiority 
between Church and State, The Church was 
lighting for its “freedom,” and triumphed in 
each quarrel largely because it was able to 
enlist secular allies with various motives for 
enmity against the enemy of the Church, but 
partly too Iwicauso of its moral and spiritual 
hold on the people. 

It is to bo noted that the period in which 
the sacerdotal claims wore highest was also 
the period of the highest enthusiasm for the 
spiritual life. Tho Cluniac movement was 
followed by the rise of tho groat Cistercian, 
Carthusian, and other ordora of monks. It was 
from Imiocerit 111, the remarkable pope under 
whom papal claims were most compelling, that 
the new orders of Friars, tlio Dominicans and 
Franciscans, vowed to preaching and poverty, 
first sought approval. These two centuries too 
wore the age of tho Crusades. 

The Crusades. — This movement is one of the 
most remarkable in all history. ^Through it 
groat masses of people from nations which had 
long settled down became, as it were, nomadic 
again. Great armies went forth from tho West, 
and hurled themselves against the IHirk with 
the avowed and main motive of rescuing the 
Sepulchre of Christ from the infidel, and making 
it easily accessible again for the Christian 
pilgrims. 

But just as medisBval Christianity was always 
limited in its action by tho passions of a people 
but newly redeemed from barbarism, so there 
were many mingled motives in the prosecution 
of the Crusades. Some men went for mere 
adventure, others for fame or profit, btit always 
there was tho colour of a religious motive, and 
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but tor the religious element the Crusades 
would have boon impossiblo. Alexius the 
Eastern emperor called in veun for help until 
Peter the Hermit, returning from the Holy Land, 
roused the peoples of Europe to a frenzy with 
lijs tale of the persecution of the Christian 
pilgrims by the Turks. 

Before an organized army could be got 
together a groat crowd of enthusiastic and ill- 
armod peasants and poor folk set off under the 
leadership of Peter himself and Walter the 
Penniless, and being a mere rabble committing 
outrages wherever they wont were mostly cut to 
pieces long before the Holy Land was reewshed. 

In the same year, 1096, the first real crusading 
army sot forth. It was an army, like all the 
crusading armies, of volunteers ofiicorod by 
volunteers, and in no wise a national force. 

Prominent among the loaders was Robert, 
the son of William the Conqueror, and brother 
of William Rufus, King of England, to whom 
he virtually resigned his Norman duchy for 
the expenses of hia Crusade, lluire was, too, 
Godfrey do Bouillon, Duke of Lower Lorraine, 
the typo of the perfect knight and hero of the 
Crusade. 

Ilio First Crusade was the only one of the 
Crusades .which met with a real measure of 
success. Jerusalem was taken, and became 
the centre of a new Latin kingdom of Jerusalem 
with Godfrey as its king. There is something 
very romantie in this establishemnt of a feudal 
Latin kingdom on Eastern soil. From this 
time for two centuries constant streams of 
crusaders, knights and lesst^r men, flowed to 
and from the Holy Land. 

All through the fourteenth and fifteenth 
centuries tht?ro was talk of a Cinisade, but there 
the movement ended. Tlie last Crusade, which 
was in any sense a real oiu^, was the ninth 
in 1272, in wliich St. Louis, King of Franco, died, 
and whoso leadership fell to Edward of England, 
afterwards Edward 1. 

Tlio Latin kingdom had been reconquered 
long before this, and Jerusalem mmainod in the 
hands of the Turks, though pilgrims were allowed 
free access to the Holy Sepulchre. One pic- 
turesque and curious result of the Crusades 
was the sottfng up of the military orders, monks 
in time of peace and soldiers in time of war. The 
chief of theso were the Knights Templars, and 
the Knights Hospitallers. 

The Crusading movement might seem to have 
been somewhat fruitless, but it had indirectly 
brought about much change. A movement in 
which the virtues and vices of feudalism found 
full scope, its not result was to militate against 
the feudal form of society. Often the burghers 
of a town bought release from their feudal 
obligations from a needy crusading lord. And 
it was the free towns which, forming a network 
throughout the lands of Europe, did most to 
break down the fences of feudal society. 


More obvious is the incioasing interchange 
of commodities, a trade which made Venice 
rich, an increase too in common knowledge of 
men and manners, and to some extent an 
interchange of ideas between East and West, 
though it is easy to exaggerate this. 

Meanwhile in France and England at least the 
sway of feudalism was being undermiiied by 
the growth of strongly centralized monarchies. 
From the time of the Conquest the Norman 
kings had been careful to control the feudal 
nobl{\s. In the first years after the Conquest 
England had boon obviously a conquered state. 
Nearly all the old English nobles were dead, 
and their women married with the now Norman 
aristocracy. The conquerors spoke a different 
language (Norman French), and had finer 
manners. But as time wont on the English 
elements, modified in the direction of refinement, 
prevailed, but well into iho fourteenth century 
the noble class was bilingual. 

The Angevin dynasty which succeeded the 
Norman developed an elaborate centralized 
system of government, but between the reigns 
of Henry I and Henry II, England had tasted 
the horrors of feudalism under the weak rule 
of Stephen. 

The Full Middle Age. — Tlie Angevin system 
was a despotism, and when it fell into the 
hands of a tyrant like John it was no longer 
a moans of prr)tc^cting the weak against the 
strong, but an instrument of oppression of all 
classics. The Great Charter forced upon John 
by Stephen Langton and the Barons prescribed 
froodorn for all. It was but a feudal docu- 
ment, and provided no adequate restraint of a 
doh^rmined tyrant, but it manifested a spirit 
which future kings must mark. 

Under J ohn’s ainial>lo but w(^ak son, Henry III, 
discontent grow to rebellion because of the Idng’s 
favours to foreigners, and Simon de Montfort 
fought for good government, and died for it at 
Evesham. Hemry’s son, the great and good 
King Edward I, learned from his father’s ex- 
perience. He determined to rule equably but 
strongly. He practically eliminated the feudal 
element from political life. Ho was a great 
conqueror, winning Wales and dreaming of 
uniting the British Isles under his rule* He 
failed with Scotland. Ireland had been annexed 
under Henry II, and English rule was efficient 
in the district round Dublin. But most of all 
Edward I is remombored as the “ founder ” of 
<ho English Parliament. He adopted os a 
permanent method the representation of the 
middle classes and towns by knights of the 
shire and burghers which had been first devised 
by the genius of Simon do Montfort. 

Parliamentary govonirnent in England was to 
have a chequered history, but from this time 
the forms were always there to make English 
constitutional history unique among nations. 

In France, too, a strong monarchy had been 
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built up to tho weakening of feudalism, but 
there was no alliance between king and people. 

From the first the French monarchy was a 
despotism, and heroin lies the germs of all 
the difference between these two countries. 
The loss of Normandy to the French by John 
helped much towards tho unification of France, 
but the great block of territory in tho south of 
France which had been brought to the English 
crown by Henry II was always an eyesore to 
the French, and the true secret of the constant 
warfare between England and France in the 
later Middle Ages. 

Meanwhile Germany was as much broken up 
as ever. The German kings, sometimes with 
the title of emperor, somotimos without, had 
little power in tho greatc'r part of Germany 
except over the towns which here as elsewh^^re 
shook themselves free from the trammels of 
feudalism. 

In Italy tlie greater cities gradually became 
centres governing subject territories, so that 
at tho end of the Middle Ages it was dividod 
among Venice ruled by its close oligarchy, 
Florence, once a brilliant democracy, now con- 
trolled by the Medici family, Milan rxilod by 
tho Dukos of Milan, the Papal Stales undt^r the 
Popes, and tho kingdom of Naples and Sicily, 
carved out by tho Normans in tho thirteenth 
centi^ry, tossed from one dynasty to another. 

The empire during tho later Middle Ages had 
become but tho shadow of a name. Th& papacy 
too, after its brilliant time under Innocent III, 
had fallen from its high estate. Under Pope Boni- 
face VIII, at tho end of the thirteenth century 
its pretensions wore more magnificent than ever 
before. Tho pope forbade tho secular authorities 
to tax the clergy without his i)ermission. Even 
so good a Churchman as Edwaid I of England 
would not agree to this, and the brutal Philip IV 
tho Fair, of Franco, carried his resentment so 
far as to declare that France was independent 
of tho pope, and to send soldiers to attack tho 
old pope in his palaco, where he died of shock 
soon afterwards. 

This was in 1294. The French in a few years 
secured the election of a Frenchman to tho 
papal throne who in 1305, instead of going to 
Rome, set up his court at Avignon in tlio 
south of France, though actually belonging to 
the King of Naples. Hero with one short 
interval tho poptjs remained till 1377, and 
this period in its history is generally described 
as the Babylonian captivity, though the extent 
of the dependence of the popes on the French 
kings has been much exaggerated. 

The fourteeonth century shows a somewhat 
gloomy phase of mediaeval history all over 
Europe in contrast to the brilliant vivacity of 
the thirteenth. There has been no space to 
dwell on the movement in art and literature 
which accompanied the religious revival of the 
twelfth and thirteenth centuries, of the growth 


of the scholastic philosophy which culminated 
in the brilliant and subtle writings of the 
Dominican, St. Thomas Aquinas, in the thirteenth 
century, of the gay troubadour poetry of Southern 
France so irresponsible in spirit, of the develop- 
ment of the study of law, which with philosopipy 
and theology formed the staple of education at 
tho universities which grew out of the schools 
thronged with teachers and scholars in the 
twelfth century. Gothic architecture, that 
supremo art of the Middle Ages, had achieved 
its sanest and noblest results in the thirteenth 
century. 

The End of the Middle Ages. — But the four- 
eenth century showed unrest rather than 
vivacity. There had been heretics with strange 
teachings in tho twelfth and thirteenth cen- 
turies. They had been ruthlessly stamped out. 
The fouritKmth century brought a new grim- 
ness and doggodness to bear on these questions. 
The teacliing of the priest John Wycliff in 
England militated against both Church and 
State as then constituted. There was a new 
hatred betwet^n class and class, and for the first 
tiino these feelings found some form of per- 
manent, if crude expression. In England the 
Peasants’ Revolt, in France the Jacquerie give 
evidence of tho widespread discontent. Three 
successive visitations of the Black Death, a 
plague sweeping over Europe from the East 
and decimating tho population, aggravated tho 
social and economic evils. There is something 
very modern in the problems at this time of 
the relation between labourer and employer. 
A brighter feature of the times is the develop- 
ment of a true vernacular literature with tho 
poetry of Cliaucor in England, Dante, who 
belongs to tho later thirteenth and early four- 
teenth century, in Italy, and Petrarch. But 
Italy with its cities growing ever wealthier is 
an exception to the general gloom of tho 
period. 

Tlio intermittent fighting between England 
and France) known as the Hundred Years War 
did no good to either country, and is chiefly 
of interest to the historian of military tactics, 
and as a permanent object lesson of how the 
sturdy English bowmen overmatched time and 
again the proud chivalry of France. The 
Hundred Years War atones for itself, however, 
in that it gave Joan of Are to be the saviour of 
Franco. 

But this was in the fifteenth century, whose 
first half was but a contintiation of the character 
of the fourteenth century. 

Then midway through the century, twenty 
years after the burning of Joan of Arc at Rouen, 
tho Hundred Yeaars War came to an end. 
France had practically gained her natural 
boundaries at last, and England held only Calais 
of all her ancient French dominion. The French 
crown grew stronger, and the nation recovered 
quickly from the efieots of the war. ' 
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In England, too, in spite of the faction 
fights known as the Wars of tho K<jaos, tho 
nation grew more prosperous, and especially 
was to be noted the increase of tho middle class, 
while the old nobility was almost annihilated. 

%In Spain at the end of the century the 
marriage of Ferdinand of Aragon and Isabella 
of Castile united practically all Spain, though 
Portugal remained permanently a separate 
kingdom. The driving of the Moors from 
Granarla, their last stronghold in the south of 
Spain, gave the country its modern boundaries. 

The papacy had returned to Rome in 1377, 
but had to suffer the strain of the “ Great 
Schism,” which was only healed at tho election 
of Pope Martin V in 1417. At tho Council of 
Constance, which ended the schism, the famous 
John Huss, a Bohemian disciple of Wycliff, and 
his friend Jerome of Prague wore condemned 
for heresy and burnt at the stake. But a long 
struggle with the Hussites in Bohemia was 
necesscury before even a compromise was achieved 
between the heretics and the Church. It was 
hardly a conquest. 

But conditions wore preparing which wero to 
make immense differences in the opportunity of 
promulgating now teaching in the future. 
There was little in the teaching of Luihor at 
first to distinguish it in power from that of 
Wyclifi or Huss, but the whole world had 
cliangod since their day, changes which may bo 
summed up in the descriptive word “ Renais- 
sance.” With the Renaissance and the Refor- 
mation modem history may be said to begin. 


THE RENAISSANCE AND THE 
REFORMATION 

At the beginning of the sixteenth century 
the great states of Europe had for tho most 
part taken shape. England was united under tho 
strong Tudor despotism built up on the ruins 
of the old nobility. She was soon to take hor 
place as one of the four great states. The 
others were France, Spain , and Austri a. The great 
House of Hapsburg had built up enormous 
power for ^itself centreing in its hereditary 
dominions of Austria. Its inheritance also 
included claims on the crowns of Hungary and 
Bohemia, and the position of emperor had 
become hereditary in the house. Through 
marriages the Emperor Charles V succeeded to 
these dominions and also to Spain, the Free 
Countiy of Burgundy, and the Low Countries 
(now Holland and Belgium). Ho b€»cajno 
emperor in 1619, and naturally his succession 
was regarded as a menace to what afterwards 
came to be called the ” Balance of Power ” in 
Europe. 

It seemed that Charles might dominate 
Eumjpe, but he was aJwa^ hampered by the 
divisions within the empire itself, and when 
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at last he resigned his power his dominions wore 
divided, tho Austrian portion going to his 
brother Ferdinand, and the rt^st, still a swollen 
dominion, to his son tho famous Philip II of 
Spain. 

But long before this great changes had come 
to pass in Europe. At tho end of the fifteenth 
century a now spirit seems to have passed over 
the world, an eagerness and unrest, but con- 
structive and not merely critical like the un- 
rest of the fourteenth century. It was this new 
spirit which was the chief element in the Renais- 
sance movement. 

It wiis once the fashion to say that the Re- 
naissance began when in 1453 Constantinople at 
last fell before the Turks and Greek scholars fled 
West, carrying with them the manuscripts con- 
taining tJio trcjasures of ancient learning which 
the Eastern Empire has stored up so long. 
But this dispersal of tho Greek scholars was 
only an opportune incident falling in wonderfully 
enough with the spirit of tho age. 

One strong element in tho Renaissance movo- 
rnent was a reaction from the ascetic ideal of 
the Middle Ages to an enthusiasm for the 
worshi]) of material beauty, which was the ideal 
of the Greek!; and Romans. Greek, the study 
of which had been revived in the twelfth century 
bid- had never really spread even among scholars, 
was now looked upon as tho key to all knowledge. 
Scholars everywhere, but especially in Italy, 
eagerly pursued tho study of Greek with the aid 
of thi; exiles, and feverishly bought and copied 
all available manuscripts. 

Statues and fragments of ancient art were 
eagerly collected and a new impetus was given 
to painting and the plastic arts. The Renaas- 
sanco began early in Italy. In tho latter half 
of the fifteenth century court rivalled court 
in enthusiasm for and patronage of the new 
scholarship. Popes and princes joined in tho 
movomoiit, but Florence under the Modid 
surpassed the rest. 

The Renaissance In Italy. — The first flowering 
of the Itonaissance- in Italy, the new joy anil 
wonder in life, was bruised when Charles VIII 
of Franco in 1494 led an expedition through 
tho peninsula ostensibly to settle a quarrel be- 
tween Italian princes, but nmlly Ixsginning that 
policy of aggression on tho part of stronger 
states to which disunited Italy lay a natural 
victim for nearly four centuries longer. 

Simultaneously with this reversion to classi- 
cal ideals there developed a spirit of inquiry 
about tho world and tVie universe. Portuguese 
exploi'ers pushed their way south along the 
coast of Africa into unlmown oceans, and 
finally round to India, whilo Columbus crossed the 
“ Sea of Darkness ” and made the discovery of 
tho great continent of America there where tli© 
“ edge of the world ” had been supposed to be. 

Copernicus, by his discovery that tho earth 
is not the centre of tho universe but a mere 
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satellite of the sun, revealed to men the first 
glimmering conceptions of the vastnoss of space. 
Man in relation to the universe was at once 
dwarfed and exalted. 

At this moment tlien the world was teeming 
with new ideas. The invention of printing 
furthered thoir speedy dissemination from 
scholar to scholar an<l land to land. All this 
new thought and now enterprise go to make the 
Renaissance. 

The movement began somewhat later in the 
other countries of Europe than in Italy, and it 
took on a soberer tinge. Some of the Renais- 
sance scholars had posed as pagans, but they 
had not really brought tlieir religion to tho 
touchstone of the Renaissance. Tho sol^erer 
men of tho North inevitably did so. Tho result 
was the Reformation. 

In England, which the Renaissance in its 
gayer asj)ects reached late, a renewal of tho 
study of Greek at the universities was follow’ed 
by a movement for reform in th(3 (hurch. The 
leaders wore Sir Thomas More, who became 
Chancellor of England at the fall of Cardinal 
Wolsey, and John Colet, Dean of St. Paul’s, who 
founded St. Paul’s School f(3r boys, where they 
should be taught Greek and brought up to a 
noble ideal of religion. 

AssociaU^d with these was tho world famous 
scholar, Erasmus of Rotterdam, who in his 
caustic and clever writings hold up to ridicule 
the accncitions and abuses of popular religion 
which those reformers denounced as mummeries. 
Erasmus made a new translation of tho New 
Testament into Latin from tho Grcx)k, for a 
zeal for the purity of tho Biblical text was on© 
fruit of tho now scholarship. But not one of 
these men contemplated any breach with the 
Church. They wanted reform from within, and 
they were furthered in their efforts by the far- 
seeing Cardinal Wol8f3y from motives of policy 
rather than spirituality. 

Martin Luther and the Rise of Protestantism. — 
But reformation was to come by way of revolu- 
tion, whon tho defiance flung to the pope by 
tho Gorman peasant friar, JMartin Luther, was 
caught up and spread till half Europe was 
Protestant. Martin Luther quarrelled with the 
ecclesiastical authorities on the subject of indul- 
gences, tho system by which remission of punish- 
ment for sins already repented of and forgiven, 
could bo obtained by good works which in time 
came to be a specified good work, such 8bS the 
payment of money to charity or towards the 
building of a church, a development with obvious 
possibilities of corruption. 

The papacy hod fallen to its lowest depths in 
the last quarter of the fifteenth century, until 
with tho Borgia Pope, Alexander VI, it touched 
the limits of vice and degradation. This 
degradation of the papacy had hod its part in 
stimulating the movement for reform, but it 
was the quite respectable if worldly and un- 


spiritual Leo X, a Medici, who was pope when 
Luther challenged the papacy. 

Leo had granted an indulgence, the proceeds 
of which were to go to tho completion of the 
great basilica of St. Peter at Rome, which was 
in course of building to Bramante’s fine desigi^ 
Tetzel,a Dominican, was selling these indulgences 
in Germany, and the people were flocking to 
buy when Luther angrily attacked tho system. 
He was led on from a criticism of the theory 
of indulgences to question altogether the power 
of the papacy and the authority of the Catholic 
Church. Called to account for his opinions 
at tho “ Diet of Worms ” in 1621, Luther 
refused to retract them, and with this Protostan- 
tism may bo said to have begun. Tlie Elector 
Frederick of Saxony spirited Luther away to 
the castle of Wartbiirg, fearing for him tho 
fate of Hubs. Under his patronage Luther 
preached, and wrote promulgating his char- 
acteristic doctrine of Justification by Faith, 
reducing tho nuinbc^r of the Sacraments first to 
three and then to two, and whittling away the 
doctrine of Transubstantiation to that of Con- 
substantiation. 

Luther would still have preserved a Church 
with authority to impose belief, but there was 
something in this now heretical attitude which 
appealed to the audacious spirit which the 
Renaissance had spread abroad, and soon in 
Germany there were almost os many churches 
as there were princes. All through his reign 
tho Emperor Charles V strove to reconcile the 
Protestant attitude with Catholic authority, 
but failed. 

From Franco the great reformer, John Calvin, 
fled to set up his church in Geneva, where ho 
taught his rigid tloctrine of Predestination and 
imposed his inquisitorial system of moral and 
spiritual discipline. 

The teaching of Calvin had in it a strong 
germ of growth. It appealed to the fatalistic 
tendency in human thought, and Calvinism 
became the most proselytizing form of Protestan- 
tism. Scotland was early converted to it, as 
were some of the Gorman states to which 
Lutheranism seemed but a compromise. Tho 
French Protestants, who were largely confined 
to the south of France, were Calvinists. Tho 
French monarchy and the bulk of the people 
remained consistently Catholic. In Switzer- 
land, where each state was allowed to settle its 
own religion, the Protestant cantons for the 
most part advanced from the teaching of their 
own reformer Zwingli to the more ruthless 
doctrines of Calvin. The early Protestants in 
England drew their inspiration from Geneva, 
and were duly hunted out and burnt for their 
defiance by the second Tudor King, Henry VIII. 
It was by his zeal against Luther’s teaching 
that Henry won for himself tho title of “Defender 
of the Faith,” and he always had an intelleo- 
tual approciation of Catholic dogma. But he 
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was soon to see the advantages to despotism of 
the new Protestantism, and more or less deli- 
berately he gave England over to it. 

The Reformation in England. — The adoption 
of the Protestant religion in England was a 
l^litical step. Thoro was no popular demand 
for it, and in fact the general feeling among the 
people was conservative, although, as we have 
seen, there was a Protestant leaven at work. 

The crude story of Henry’s life makes him little 
better than a monster, but the real key to his 
character, besides the strength of his lusts, is 
the unbounded egotism which was character- 
istic of the princes of the Renaissance. 

To circumvent the pope’s objection to his 
divorce from Kathorino of Aragon, his wife for 
twenty years, Henry broke away from the 
papacy, and so was enabled to marry the maid 
of honour, Anne Boleyn. 

Once committed to this course, Henry was 
determined to reap all its advantages. The men 
who stood in his way who would not take the 
oath of supremacy w(^re executed, men like the 
inimitably witty lawyer, Sir Thomas More, and 
the saintly Bishop Fisher. The dissolution of 
all the ancient iiionastorios of England brought 
money into the royal coffers. 

The confiscation of Church property had 
boon one of the determining factors in the 
adoption of Protestantism by various German 
princes, and was the dotormining element in 
the adoption of Protestantism by Denmark and 
Sweden. Henry showed the utmost cynicism in 
this matter. He founded a new nobility with 
grants from the Cliureh lands. Yet Henry’s 
instincts wore against Protestantism. Ho wanted 
a via fnediat and those who denied the doctrine 
of Transubstantiation or refused to believe that 
auricular confession was necessary, wore con- 
demned to the same horrible death as those 
who refused to transfer their allegiance from pope 
to king. So two strcuuns of persecution flowed 
•steadily imtil the reign went out in gloom. 

With the accession of Henry’s young sou 
by Jano Seymour, Edward VI, in 1617, the 
Protestant party, whom tlie moderate policy of 
Henry had irked terribly, came into power, but 
Edward died in a few years, and Mary Tudor, 
the daughter of Katherine of Aragon, restored 
England with every circumstance of pageantry 
to the allegiance of tho pope. 

That sho was not able to recover the monastic 
lands and rofound tho monasbjries gives the 
measure of her failure. The moss of tho 
English people in this period seem to have 
acquiesced Gently in the vagai'ies of their 
rulers. But Mary’s persecution of the Pro- 
testants gave a new fierceness to tho Protestant 
propaganda. When Mary too died in a few 
years she W€W9 broken-hearted at her failures, 
and at the neglect of her husband, the great 
Philip of Spain, who had married her for political 
advantage. 


Her half sister Elizabeth, the daughter of 
Henry and Anne Boleyn, the greatest Tudor of 
all and the most cynic^, restored the Protestant 
faith. Singularly like her father in character, 
with a veneer of frivolity and vanity, a heritage 
from her mother, Elizabeth grappled with tho 
problem of England’s faith entirely in a political 
spirit. 

She too declared for a via mediae but tho 
line was drawn nearer to the side of Protestant- 
ism. Avoiding tho use of the title of “ Head 
of tho Church,** somewhat anomalous in the 
case of a woman, she used all the substantial 
privileges of the position. 

Catholics were hunted out and persecuted all 
through her reign, mainly because they seemed 
k) tlireakMi the political integrity of the realm. 

Puritans, too, wore persecuted for their 
extrt)mo Protestant teaching. But tho Eliza- 
Ijothan religion was accepted meekly by the 
bulk of Englishmen. The queen herself roused 
inordinate enthusiasm. Slio was, indeed, a con- 
summate politician, and was determined to keep 
England in tho forefront of the nations. 

Elizabeth became qucMm in 1668, and for 
nearly thirty years, during which there was 
(wt)ry motive for war, she kept England at 
peace. She dangled the prospect of h(‘r marriage 
as a prize or a menace before tho eyes of the 
chief statesmen of Europe. She withstood her 
subjects in their insistent demand for war with 
Spain. 

The Counter-Reformation. — From the first 
Spain had clung to Catholicism, and Philip II, 
who had succoedcHl to the groat Spanish posses- 
sions in Europe and the New World in 1666, 
was the most ardent champion of that Counter- 
Reformation within tho Church which had fol- 
h)\\od hard upon iho heels of tho Reformation. 

At first the countor-Roformation was but 
the reforming movement from tho Catholic 
standpoint. Its loaders wore anxious and 
hopeful for reconciliation with the Protestants. 
Blit the Council of Trent, which sat from 1545 
to 1603, and engaged in a vast work of doc- 
trinal definition, naturally moved no jot in the 
direction of Protestantism, and when the 
Council ended it was already realized that there 
could be no compromise. 

But the papacy was now furnished with a 
vast army bent on winning bock the Protestant 
lands to tho old Faith. The Spanish nobleman, 
Ignalius of Loyola, had brought into being in 
1640 tluit , wonderful society known as the 
Jesuits ; and some of the older orders too had 
received a new impetus to Iwttor things. 

The Jesuits oaksrod above all for the educa- 
tion of the yoimg. Each member spent himself 
for the Society and the Chui'ch. Jesuits secretly 
carried consolation and religious rites to the 
proscribed Catholics of Elizabethan England. 
Ultimately they won or kept all South 
Germany for Catholicism. 
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The Struggle between England and Spain.-— 

Tho battle of the two religions is the main 
motive in the history of the second half of the 
sixteenth century. It was the avowed cause of 
the hostility between England and Spain, but 
there was added to this rivalry on the sea and 
in the New World. 

^That wonderful outburst of energy which 
had made the Spaniards the leaders in tho 
new exploring movement had given them 
possession of practically the whole of South 
America, and the English sailors who were 
waking up to adventure in tho early days of 
Elizabeth felt that they had been taken un- 
awares. 

When the Spaniards defended th(5ir monopoly 
of trade to South America tho English mado 
reprtseds by what was really open piracy on tho 
high seas, and seized tho treasure from Spanish 
ships sailing homeward from Mexico and Peru. 

Tho Spaniards adopti'd tlio idan of assembling 
all such ships in the mouth of tho Plata River, 
so that they might sail together for mutual 
defence. The prey was but tlio more tempting, 
and English attacks on the “ Plato Fleet ” 
became a regular feature of the period. 

The tales of tho sufferings at the hands of tho 
Inquisition of English sailors who wore taken 
prisoners served to fan resentment in England. 
But Elizabeth held her hand. 

She would not sond help to the Low Countries 
struggling for their liberties, but some of tho 
bravest and best of the Elizabethan courtiers 
and soldiers like Sir Philip Si<lrioy went as 
volunteers to fight for liberty ami Protestantism 
in tho Netherlands. 

Tho purity, nobility, and high aims of many 
of tho groat Elizabethans have passed into a 
proverb, but there is a psychological incon- 
gruity between them, and an age in which 
Elizabeth, the astute Catherine of Medici, the 
Queen Regent of Franco, and tho good-tempered 
but cynical Henry IV of France controlled the 
fate of nations. The explanation would seem 
to be that those others wore dreamers full of 
the real enthusiasms which the cynical rulers 
manipulated to further their schemes. After 
all these Protestant Englishmen had more in 
common with theif arch enorriy Philip than with 
their own queen, whose real personality they 
were ill acquainted with, for to them she was 
the Gloriona of Spenser’s poetry, tho virgin 
queen, a centre for their loyalty and high 
religious aim. 

Tlie Southern Netherlands were fighting only 
for political liberty. They were Catholic in 
feeling, while the Northern provinces were 
Protestant. Philip had begun his reign by 
trying to stomp out tho liberties of the Nether- 
lands. His instrument was the Duke of Alva, 
whose cruelty and relentle^sness were a byword 
in Europe. Finally these Catholic provinces 
remained to Spain with their liberties guaranteed, 


but the Northern provinces broke away and 
became the Dutch Republic. 

The Armada , — But before this the tacit struggle 
between England and Spain had become open 
and declared, and the “ Invincible Armada *’ gf 
great warships fitted out by Philip had been 
shattered in 1588 by the superior seamanship 
of the lower lying vessels of the EngUsh fleet and 
by adverse winds in the Channel. An event 
which had precipitated the Armada flght was 
the execution in 1587 of Maiy Queen of Scots, 
who had fled to England from her rebellious 
Protestant subjects nineteen yeeu^s before, and 
been kept a prisoner over since. 

Mary was looked upon by the Catholics as 
the legitimate Queen of England, for they could 
not consistently acknowledge the right of tho 
daughter of Anne Boleyn. In point of fact 
many Catholics were content to recognize the 
etatua quo^ but the more zealous and those who 
wore driven to desperation by the wearing per- 
secutions of which not tho least dotestablo were 
the fines for recusancy, which threatened to 
impoverish many of tlie best English families, 
naturally longed for a now regime, and looked 
to tho romantic and beautiful Queen of Scots as 
a centre for their hopes. 

Tho condition of tho Catholics shows as a 
dark bfickground against tho brilliance of 
Elizabeth's reign. As time went on, and the 
Counter-Reformation gathered strength, the 
Queen of Scots appeared a real menace, and 
the Babington Plot gave colour for her trial 
and condemnation. 

Tho defeat of tho Armenia was the deathblow 
of Spain’s greatness. Though treasure still 
poured into her coffers from the Indies she fell 
from the first rank among nations. From this 
time too dates England’s supremacy on the seas, 
and simultaneously tho high-water mark of Eliza- 
bethan brilliance is reached. The great plays of 
Shakespeare were the literature appropriate to* 
tho period. 

Elizabeth refused tho urging of Englishmen 
to pui*su© her victory to the complete destruction 
of Spain. She was anxious to balance Spain 
against the power of France. 

The Wars of Religion In France.— ^France had 
been the prey of faction all through the century. 
Since tho death of Henry II in 1569 Catherine 
do Medici, his widow, had really ruled the 
country for her weakly sons who succeeded each 
other rapidly. The eldest of them, Francis II, 
was the first husband of Mary Queen of Scots, 
and it was soon after his death in 1560 that she 
returned to Scotland. 

The fight between the Reformation and 
countor-]^fonnation took the form of civil 
war in France, Although Protestantism bad 
been severely repressed by Francis I, the con- 
temporary and rival of Henry VIII, and by 
Henry II, many of the nobles were Hugue- 
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nots. At their head was Admiral Coligny, the 
chief of the Navarre branch of the French royal 
family^ and next in succession to the throne 
after the sons of Henry who were all child- 
less. They naturally had a strong Huguenot 
4>llowing. Opposed to them was the ultra- 
Catholic party led by the family of the Guises, 
always working in the interests of Spain, for 
the domination of French politics was one of 
the many dreams of Philip II to be shattered 
like the rest. 

Catherine de Medici steered for the most part 
a middle course between the two. But in her 
foreign policy, because of her dread of Spain, 
Catherine leaned to the support of Protestants. 
For religion made very little difference in the 
relations between states. It was only used as 
a pawn in the game. The Catholic powers of 
Franco and Spain were intensely jealous of 
otvch other, and Catholic France frequently 
lic^lped Protestants abroad. 

The period saw two wars of religion in France 
ending with truces giving some measure of 
toleration to the Huguenots. But Catherine’s 
passion wtts the maintenance of her own power, 
and she discovered with terror a leaning to the 
Protestants in her son Charles IV. She deter- 
miiK^d to aim a deadly blow at the Huguenots. 
Tho insult w'as the Massacre of St. Bartholomew 
in 1672, when tho thousands of Protestants in 
Paris for tho celebration of the marriage of 
tho Huguenot Henry of Navarre to Catherine’s 
own daughter wore struck down on all sides. 
Henry of Navarre w€ks spared, but the Admiral 
was slain. 

Massacres of Huguenots followed throughout 
Franco, but Catherine was a little cowed by 
tho force of Protestant opinion against her, and 
three years after the massacre some degree of 
toleration was again granted to the Huguenots. 

When Catherine’s son, Francis of Anjou, 
died in 1694, Henry III alone was left, and 
Htmry of Navarro was his obvious successor. 
But his religion stood in his way, and tho Guises 
fought hard to keep him from being recognized 
as heir. Henry of Guise dominated the un- 
willing Henry III, and the War of tho Three 
Henries was fought. Henry of Guise and the 
king were assassinated in turn. 

Ihe Catholic “ League ” tried hard to pre- 
vent the succession of Henry of Navarre, but 
his conversion to Catholicism, purely a matter 
of calculation, cleared his way to the throne. 
He became king as Henry IV of France in 1598, 
and soon after issued the Edict of Nantes, 
granting toleration and some mea*sure of 
political independence to the Huguenots. 

A genial if somewhat cynical ruler, Henry IV, 
always on the basis of absolutism, began many 
reforms in France. Ho strove to organize 
finance and stimulate commerce and adventure, 
but his time was short. Ho was struck down 
by the hand of a fanatic in 1609 as he was 


about to lead an army into Germany to inter- 
fere, always with the idea of the aggrandizement 
of France, in a civil war of religion which was 
threatening there. 

The Thirty Years’ War in Germany was a 
belated war of religion, but even in Germany 
the real motive was political, and for Europe 
at large the war became a focus for political 
rivalries and ambitions. 

The seventeenth century has a different interest 
from the sixteenth. It saw less vital changes, 
and was rather a period of settlement and 
readjustment. 

The change is perhaps best emphasized in 
England where, with the death of Elizabeth 
and tho accession of James VI of Scotland as 
James I of England, the texture of English 
history seems to change. In England as in other 
countries religion and religious differences still 
form a powerful motive, but the constitutional 
problem looms larger. England was the only 
country which passed through a constitutional 
crisis at the period, but elsewhere too political 
activity swamped the concentration on religious 
problems which had marked the period of the 
Reformation. 


THE SEVENTEENTH CENTURY 

The seventeenth century reaped much of the 
fruition of the Kenaissauce movement. It is 
much more modem in tone than the sixteenth 
century, less fantastical, more sober, much 
further removed from the Middle Ages. Charles 
1 of England, tho century’s “ tyrant,” is veiy 
different from Henry VIII, a typical tyrant of 
the sixteenth century . In England tho Raleighs 
and Sidneys, with their peculiarly Elizabethan 
air of adventure and poetry, are replaced by 
the Cromwells, Pyms, and Hampdens, men with 
equally high but changed ideals, and tho change 
is but typical of a transition which affected life 
in Europe generally. The Thirty Years’ War, 
which focuses the attention and activities of 
the chief European nations in the first half of 
the century, is medieval and lurid enough in its 
details, but it has a somewhat different char- 
acter from tho religious wars of the previous 
century. It becomes a centre for a larger and 
more cynical diplomacy. 

In Germany the Emperor Charles V had spmt 
a long life in trying to reconcile the reforming 
movement ^with the Church, but had been 
obliged to accept a modus vivendi which gave 
each prince substantially the power to control 
religion in his own state. By the Peace of 
Augsburg in 1566 tho Lutheran princes in Ger- 
many had the possession of their states con- 
firmed to them, but a clause provided that 
future converts to the reformed religion must 
give up their states, end no consideration of the 
position of Calvinists entered in. 
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This resignation by later converts to either 
branch of the reformed religion never in effect 
took place, and at the beginning of the seven- 
teenth century Germany bristled with problems 
arising from this cause. Substantially the N orth 
of Germany was Frotestcmt while the Southern 
States had retained or been won back to Catho- 
licism. 

The accession to the Empire in 1619 of 
Ferdinand of Styria, a pupil of the Jesuits and 
a typical product of the couuter-Reformation, 
was the signal for a new trial of strength between 
the arrayed forces of Catholic and Protestant 
Germany. Previous emperors had automati- 
cally succeeded to the thrones of Hungary and 
Bohemia as well as their Austrian dominions, 
and Ferdinand had already boon recognized as 
heir to the throne by the Bohemians. But 
Bohemia was Protestant, and the actual acces- 
sion of so ultra-Catholic a ruler alarmed them, 
€md, declaring that the succession to the 
Bohemian throne was strictly elective, they now 
repudiated Ferdinand, choosing in his stead 
Frederick the Elector Palatine. The Elector 
was a Protestant, and as the Crown of Bohemia 
carried with it a vote in the election of the 
Emperor, a preponderance would thus have 
been given to the Protestant votes. The 
* Catholic princes ranged themselves on the side 
of the Emperor and the Thirty Years’ War 
began. 

The Thirty Years’ War. — It lasted with intervals 
from 1618 to 1648. The Lutheran princes stood 
aside at first, because Fi'ederick was a Calvinist 
and because too the Emperor rewarded them for 
their neutrality. But the struggle between the 
Emperor and the Elector ended with the com- 
plete defeat of Frederick in the Battle of the 
White Hill at Prague. He lost not only Bohemia 
but the Palatinate as well. Spanish troops had 
poured in to help the Catholics, and it was the 
fear of the undue advance of the Hapsburg power 
which led Franco to go to the help of the German 
Protestants. The Lutheran princes were roused 
too, alarmed at the repressive policy adopted by 
the Emperor in the conquered territories. Out- 
side European powers wore involved from 
various causes. Protestant Sweden was a 
natural partisan of the Lutherans by reason of 
its aggressive Protestantism and a natural 
enemy of Catholic Poland because Sigismund, 
King of Poland, had been deposed from the 
throne of Sweden for his Catholicism. Poland 
was a natural ally of the Catholic Emperor. 

Protestant Denmark too was involved by 
reason of Holstein, which it held as a fief of the 
Empire. 

Russia, a Slavic nation, after its long medisaval 
subjection to the Mongols had taken on on 
Asiatic character. But Russia too had had a 
sort of Renaissance of its own, when it threw 
off the Mongol domination in 1462, and from 
this time Russia began to look westwards. 


Her religion was and has remained that of the 
Orthodox Greek Church, but it was political and 
not religious considerations which involved her 
too in the Thirty Years* War. In the sixteenth 
century Russia had won her way to the Caspian 
Sea, and she was anxious now to win a Baltig^ 
coast. Here she was baulked by both Sweden 
and Poland. 

The Thirty Years’ War is a curious record of 
bloodshed and passionate strife with curiously 
little result. 

It is divided into periods according to the pre- 
dominance of some one opposing power. There 
was the Danish period in which Christian of 
Denmark was defeated by the Imperial armies 
under Tilly and by the brilliant Bohemian 
adventurer Wallenstein. 

France under the great Cardinal Richelieu, 
the regent for the young King Louis XIII, who 
had succeeded Henry IV, contented itself with 
the weapons of diplomacy. It was Richelieu 
who nianoeuvrod a peace between Sweden and 
Poland and so set Gustavus Adolphus, the hero 
of Swedish Protestantism, free to champion the 
Lutheran princes in what is known as the 
Swedish period of the war. Wallenstein, who 
had become the leading figure in Germany, was 
full of dreams of a revived and. all-powerful 
Empire. The religious question was indifferent 
to him, but Ferdinand saw things quite other- 
wise, and in 1629 the Edict of Restitution by 
which all bishoprics lost to the Church in the 
last seventy years were to be restored, stimu- 
lated alike the wrath of the Gt^nnan Protestants 
and the zeal of Gustavus Adolphus. Wallen- 
stein had falh^n into disgrace when tho Swedish 
king started on a victorious advance through 
Northern Germany, but tho Empire’s need 
brought his recall. It was a duel of giants, but 
it ended with tho death of Gustavus Adolphus 
on tho field of Liitzen in 1633. A year later 
Wallenstein was murdered and tho war degene- 
rated into a confused series of struggles, with 
the Swedes fighting for their own hand and 
France ever fomenting hostilities for the weak- 
ening of the Empire. 

The Peace of Westphalia, as tho series of 
treaties which ended the war in 1 648 are called, 
marked the death of the Empire’s larger hopes. 
The German states had become independent 
with a nominal allegiance to Austria, which, with 
the kingdoms of Hungary and Bohemia, stands 
out OB a great European power by reason of the 
extent of its territory, and not because of its 
claims to Empire. France had been growing 
steadily stronger, taking on a military character, 
so that it is she and not tho Hapsburg power 
which becomes a menace to Europe in the next 
period. 

Tho religious question remained much as it 
was before the thirty years of warfare, of which 
it was the ostensible motive, but the privileges 
given to the Lutherans by the Peace of Augs- 
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burg were now extended to the Calvinists, and 
there was a character of finality about them 
which the earlier settlement had not possessed. 
The son of Frederick the Elector Palatine got 
back the Lower Palatinate while the Upper 
Salatinate went to Bavaria. Some German 
princes gained, others lost, territory as the net 
result of the war, but to Germany it was all 
loss. The land had been laid waste and half 
the population stamped out. Other peoples, 
and especially France, had made capital out of 
her sorrow. Meanwhile England, isolated from 
the politics of Europe, had been passing through 
the sharpest crisis in its history. 

The Constitutional Crisis in Seventeenth- 
Century England. — On the death of Queen 
Elizabeth in 1603 the crowns of England and 
Scotland were united in the person of James VI 
of Scotland and 1 of England, the only child of 
Mary, Queen of Scots. With his accession a 
new period seems to begin in English history, 
though the last few years of Elizabeth’s reign 
had already taken on something of the colour 
of the new time. There had been in those 
years a kind of pause. Many classes of English- 
men desired change but had waited with a sort 
of courtesy until the Queen’s death. Religion 
and politics were both ripe for readjustment. 
At Elizabeth’s death there wore roughly three 
phases of religious thought and feeling in Eng- 
land though with endless subdivision. There 
were tho Anglicans, of whom a large class, with 
a rebound from the aggression of tho Reforma- 
tion, wore looking with regret to the lost cere- 
monialism of moditToval times. There were tho 
Puritans, with their passionate dislike for form 
and their insistence on the all imi^ortance of 
spirit in religion, and there were the Catholics, 
a persecuted and proscribed minority clinging 
to every detail of Catholicism. Each of these 
classes hoped much from the new reign. Tho 
Puritans, whp had been ruthlessly persecuted 
in the latter part of Elizabeth’s reign, dwelt on 
the fact that James had boon brought up in 
Presbyterian Scotland. The Catholics remem- 
V)ored that he was tho son of tho martyred Queen 
of Scots, but it was in Anglicanism that James 
found the nyDst con genial form of Faith. To the 
disappointed Puritans at the Hampton Court 
Conference ho reiterated his clinching argument 
that “No Bishop” meant “No King,” and in 
these words lay the kernel of the century’s 
history in England. The Catholics were almost 
equally disappointed, and the more desperate 
gave expression to their chagrin in the “ Gun- 
powder Plot ” of 1605. 

Fixed in his ideas about religion, James had 
equally unwavering notions of the functions of 
kingship. From the first there was friction be- 
tween him and his parliaments mainly on the 
question of foreign policy. On this James 
brought to bear all the force of his subtle but 
unpractical mind, and only succeeded in alionat- 
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ing his people and depreciating England in the 
eyes of foreigners. 

But apart from James’s fatuity Parliament 
had been very much on the defensive from the 
first, and had in so many words warned the 
King that much that had been tolerated under 
Elizabeth in tho relations of Crown and Parlia- 
ment must now be changed. 

The EngUsh Parltament. — The history of the 
English Parliament since its beginnings under 
Edward I had been very chequered. In the 
fourteenth century the House of Commons, 
consisting of the knights of the shire and 
burgesses chosen by the shires and towns, had 
secured the control of taxation and an approxi- 
mation to the power of lawmaking in its 
“petitions” which, if they received the con-' 
sent of the King and the Lords, became Statutes 
or Acts of Parliament. Tho King had to put 
the question of war or peace to Parliament, and 
even the opposition of the nobles to tho King 
had to find expression through Parliament. 

With the accession of Henry IV with a 
parliamentary title and through the greater 
part of the fifteenth century Parliament claimed 
to control the King’s action more and more. In 
an age which needed, above all things, a strong 
executive this excessive control merely hampered 
the royal policy. Still tho fact that the Lan- 
castrian parliaments won for themselves the 
supervision of the nomination of the King’s 
Council, the appropriation of supplies, and the 
audit of accounts furnished valuable precedents 
at a later day when Parliament was really ripe 
for govomment. 

The Yorkist kings found themselves in a 
position almost to ignore Parliament, and with 
the destruction of the old nobility in the Wars 
of the Roses a new spirit enters in. The Tudor 
despotism used parliaments as a mere tool. 
The now nobility, lay and ecclesiastical, under 
Henry VIII were the creatures of the new 
dynasty, and this discounted the opposition of 
the Lords. The Commons, like the classes they 
represented, were consciously or unconsciously 
glad of peace at any price. Still the Tudors 
kept all the forms of parliamentary rule. There 
was no browbeating, and the King’s will became 
law through Acts of Parliament. During the 
last few years of Elizabeth’s reign there had 
been signs of restiveness which presaged a new 
time. Even from the death of Henry there 
had been a more critical spirit towards Govern- 
ment proposals, and under Elizabeth Parlia- 
ment had shown sufficient initiative to introduce 
important bills cuid ofier advice on subjects of 
public interest in spite of the Queen’s assurance 
to them that it was their business only to say 
“aye” or “no.” When in its last session 
Elizabeth’s last Parliament protested against 
certain monopolies granted to the Queen’s 
favourites, she immediately and gracefully 
bowed to their will. 
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The Tudors were practical, and their veiy 
coarseness of fibre procured and preserved their 
popularity. The Stuarts, in reality less grossly 
tyrannical, offended by their very idealism. 
Their attitude is illustrated by their constant 
emphasis of the “divine right” of kings, by 
which they meant not the Tudor theory of the 
divine right of the King de facto^ but the heredi- 
tary fore-ordained right of the legitimate king. 
James’s view that the Parliament existed by 
grace of the King was met by the hot retort 
that their rights were “of right and not of 
privilege.” In a controversy of this kind end- 
loss precedent may be quoted to support either 
point of view. In the wordy war under James 
and the sterner struggle later Parliament con- 
tinually demanded that the King should show 
statutory support of his claims. This was 
impossible in an unwritten constitution. 

James had a keen eyo for legal points and 
stretched his claims to the uttermost, as when 
ho largely extended the customs by the “im- 
positions’* against which the Parliament pro- 
tested but which the judges pronounced legal. 

Charles I reaped results from his fathers’ 
unpopularity. Parliament, now very much on 
the defensive, granted Charles at the beginning 
of his reign tonnage and poundage for one year 
only instead of for life, as had long been the 
custom. Charles declared that by non -user the 
right of Parliament to limit the grant thus had 
lapsed, and levied the ordinary customs in 
defiance of Parliament. Five knights were 
sent to prison for refusal to pay, a fact which 
led to the passing of the Petition of Right in 
1628 to be followed only by a new breach in 
1629, after which Charles ruled without a Parlia- 
ment for eleven years. 

Meanwhile the religious situation became 
acute. The Petition of Right had declaimc?d 
against innovations in religion, by which was 
meant the mediasval ceremonialism of the 
Arminian school of which Charles’s friend, Laud, 
Archbishop of Canterbury, was the chief ex- 
ponent. Not content with imposing his views 
on the English Church, Laud tried to force a 
new prayer book very similar to the English 
Prayer Book on tho Scots. This was deeply 
resented, and the Soots took up arms against 
tho English King. 

The ordinary royal revenue, the King's 
“own,” had never proved adequate to the 
royal expenses in time of war. With strict 
economy and straining law and precedent to 
the uttennost, Charles had been able during 
eleven years of peace to dispense with parlia- 
mentary grants, but the “Bishops’ Wars” 
forced him at last to call a Parliament, the 
“Short Parliament’* as it was called, for, re- 
fusing to grant supplies until grievances were 
redressed, it was atoost immediately dissolved. 
But things were at a deadlock, and by the 
advice of his friend and chief minister Went* 


worth, Earl of Strafford, Charles called the 
famous “ Long Parliament,” during whose 
chequered sessions the duel between ICing and 
Parliament was fought out. 

The Long Parliament. — The Long Parliament 
attacked every detail of Charles’s administration!^ 
It impeached Strafford and Laud, and executed 
first the one and then the other. The Puritan 
element in the Parliament had become furiously 
adverse to every conservative element in religion 
and politics. They passed a triennial act by 
which Parliament was to be called at least every 
three years, and the existing parliament was 
not to be dissolved without its own consent. 
The Puritans designed to render the King a 
mere figure-head and to reform the Church in a 
Puritan sense. 

So far they had hod a free hand, but in May 
1641 the Root and Branch Bill, which designed 
to abolish Episcopacy in the English Churcli, 
gave tho King a party. Outraged conservatism 
became osttintatious loyalty. The partisans of 
tho King wore not in favour of tyranny, but 
they were averse from tho radicalism of the 
Puritans. They formed a Constitutional 
Royalist party. On Avigust 22, 1642, Charles 
set up his standard at Nottingham, and the 
“ Groat Civil War ” began. It ended with the 
execution of the King on January 30, 1649. 

At length the Puritan policy had its chance, 
but tho difficulties of revolutionary constitution- 
making received piquant illustration in the 
career of tho arch Puritan, Oliver Cromwell. 
Ho called parliament after parliament, only to 
dissolve them when they showed signs of that 
spirit of independence which had been tho 
battle-cry of the party, with tho imimtience 
of the strong man for inefficiency ho overruled 
opposition and governed — a completer tyrant 
than ever Charles had been. Like all such 
tyromiies, it passed with the tyrant, and but 
a few months after Cromwell’s death England 
eagerly restored the son of tho martyred King. 
Charles II entered London in triumph on 
May 29, 1660, and so began the period of the 
Restoration. 

The parliaments of the Restoration were 
more violently Royalist than the Qrown itself. 
The genial, cynical, and pleasure-loving 
Charles II was ostensibly as facile a ruler as 
any parliament could desire, but the parliaments 
of these days desired only the triumph of 
Church and King. Tho Puritans became a 
proscribed and peculiar people. The Puritan 
element was relentlessly excluded from the 
Church, and a strict line was henceforth drawn 
between Anglicans and “ Non -Conformists.” 

Yet Charles, the most popular of aU the 
Stuarts, was by no means in sympathy with 
Anglicanism. He was by conviction a Catholic, 
and had a real desire to see the lot of the 
Catholics in England improved. He had no 
animus against the Dissenters, and was prepared 
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to extcmd toleration to them as the price of 
Catholic Emancipation. To this end he plotted 
with the French King, Louis XIV, whose aim 
was to make himself arbitrator of Europe. 
The aggressions of Louis XIV were a menace to 
^England as to other European countries, but 
Charles’s policy was never one of patriotism. 

Fortified by a secret treaty with Louis in 
1670, Charles two years later issued a De- 
claration of Indulgence to Catholics and Dis- 
senters alike. But he had to bow before the 
storm which met it, and it was revoked. Some 
inkling of the King’s plans for a Catholic Restora- 
tion made possible the panic retaliations conse- 
quent on tho spurious “Titus Oates” Plot. 
Charles spent the rest of his reign in calmly 
manoeuvring against the angry parliaments, who 
would have excluded his brother and heir, 
James, Duke of York, from the throne. He 
manoeuvred so well that the Whigs, as the 
Exclusion ist opposition were called, fell entirely 
into disrepute, and for the last four years of his 
reign Charles ruled without Parliament, but 
with the entire sympathy of tho Tories and the 
Church. 

His reign, in spite of the furious loyalty of its 
commencement, shows that the relations between 
Crown and Parliament were in a state of tension. 
The struggle had yet to be settled. 

The English Revolution. — Tho character of 
James, Duke of York, who ascended the throne 
of England on tho death of Charles in February 
1685, was the determining factor in tho nature 
of that settlement. James was avowedly a 
rigid Catholic. During the three years of his 
reign in England his main object was the pro- 
motion of tho welfare of his co-religionists. 
With this aim in view he claimed to override 
tho accepted laws of the land by a free use of 
the “suspending” and “dispensing’* powers. 
In the first year of his reign James dismissed 
parliament for refusing to repeal the Test Act. 
The next parliam(3nt which mot was tho “ Con- 
vention Parliament,’* which met after the birth 
of a son to James had led representatives of 
almost every party in the State to invite William 
of Orange, the husband of James’s daughter 
Mary, to QOme over from Holland and protect 
the liberties of England. James had fied to 
France, and the Convention declared that he 
had abdicated. William of Orange became 
William III and with Mary joint ruler of 
England. 

, With the accession of a ruler chosen thus, the 
parliamentary victory was assured. William 
Ill’s chief aim, as we shall see, was the fighting 
out of his life duel with France. He chiefly 
valued England as a source from which to get 
money for the fight. As always. Parliament 
found its chief strength in its control of taxation. 

The eighteenth century merely worked out in 
detail the parliamentary victory won by the 
Revolution of 1688. The weakness of Anne, 


the sister of Mary, who sueceeded William in 
1702, put no check on Parliament. The foreign 
character of the first two Georges, who did not 
even attend, for lack of Englisli, tho Cabinet 
meetings, gave over to Parliament control of 
the executive as well as the monopoly of legis- 
lation already won. The royal veto disappeared, 
and the party system and Cabinet government 
were developed. George III, “ bom and bred 
a Briton,” tried once more to override Parlia- 
mont, and, in tho words of his mother’s exhorta- 
tion, “ be a king,” but he had to bow in the end 
to forces too strong for him, and his attempt is 
but an interlude in the steady development of 
parliamentary government which must, how- 
ever, be distinguished from “ democracy.” 
Democratic government in England was not 
achieved until the nineteenth century. It has 
seemed well to sketch the developments ahead, 
which were the result of the constitutional 
struggle of the seventeenth century, but other 
aspects of that period must be briefly indicated. 
Intimately connected with the religious and 
political movements of the time, the seventeenth 
century saw on the part of Englishmen a vast 
impulse to expansion . This led to the beginnings 
of that stream of colonization which has since 
been a so romantic and significant feature of 
England’s history. 

English Colonization in the Seventeenth Cen- 
tury. — ^Elizabethan adventurers had awakened 
somewhat later than the Spanish and Portu- 
guese pioneers to the marvellous possibilities 
of profit and adventure in the newly -discovered 
portions of tho world. They Boon outdistanced 
thoir predecessors in daring and endurance, from 
the bravo seekers after a North-West Passage 
to tho explorers of the Pacific Ocean and the 
des(3rts of Central Asia. But tho one project 
of actual colonization, Raleigh’s plantation of 
Virginia, was a failure. The difficulties seemed 
insurmomitable, although Franco and Spain had 
both already made successful colonies overseas. 

But with the beginning of the seventeenth 
century a determined series of efforts planted 
English colonies along the Eastern coast of 
North America. Virginia, successfully planted 
at last, became the home of aristocratic land- 
owners, loyally Anglican in religion, and working 
their immense rice and tobacco plantations with 
tho labour of the negro slaves, who had been 
imported in large numbers from Africa, since 
Sir John Hawkins had conceived tho brilliant 
but brutal idea of their transportation. 

Tho success of the Virginia plantation led to a 
long series of successful colonial enterprises. 
Far to the north of Virginia rose the group of 
“ New England ” colonies, the first of which 
was Plymouth, founded by the “Pilgrim 
Fathers ” in 1620. But as Puritanism too hod 
its shetdes, and these would not tolerate dissent, 
other groups of Puritans fonned new colonies 
near, the greatest of which was the Inde- 
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pendent ’* colony of Massachusetts, in which no 
man might stay unless he belonged to an “ Inde- 
pendent ” church. The little colony of Rhode 
Island alone granted toleration to all sects. 
These Northern colonies were different in char- 
acter from Virginia. The soil was less fertile 
and demanded more labour, but the climate 
allowed of the use of white labour. At first 
Pljnnouth had declared for a socialistic arrange- 
ment, but here as elsewhere each man soon built 
himself a house and claimed appropriate lands, 
and the population consisted mainly of farmers. 
They were a hard-headed, thrifty, and stem 
people. They did not use negro labour to any 
great extent, because they had little use for it, 
but they stamped out the native Indians without 
pity. Their idealism showed itself in a zeal for 
education, which led to the early foundation of 
such centres of learning as the John Harvard 
College near Boston. 

By conquest or by settlement England had 
won thirteen colonies on the Eastern coast of 
North' America by the end of the seventeenth 
century. Lord Baltimore had founded in 1632 
a proprietary colony whore toleration was given 
to Catholics, who formed the bulk of the popu- 
lation. It was called Maryland. The Quakers 
found peace in Pennsylvania, founded by William 
tonn in 1 682. The Carolinas had been planted 
out twenty years before. Those Southern 
colonies resembled Virginia in their aristocratic 
character. Between them and the democratic 
North, and resembling the North in character, 
were the New Netherlands, won from the Dutch 
and resolved by the conquerors into New York 
and New East and Now West Jersey. The 
winning of these colonies in 1667 leads ua to 
consider what had been the relations between 
England and the other countries of Europe 
during this period. 

The Struggle for Sea Power.— During the 
period of the Civil War in England she had 
very little part in European politics, but during 
the Commonwealth Cromwell by a vigorous 
foreign policy increased the nation’s prestige in 
the eyes of Europe. He favoured France in op- 
position to Spain, for though Spain was rapidly 
on the decline the tradition that she was formid- 
able remained, and to Cromwell she was still the 
S5rmbol of Catholio aggression. By his policy 
Cromwell helped to increase unduly the power 
of France. 

The little republic of Holland, formally recog- 
nized as such by the Treaty of Westphalia, looms 
large in this period. She had preceded the other 
nations in setting up trading stations on the 
coast of India and in the Eastern seas, but they 
hcMl been speedily imitated by both France and 
England. There was keen rivalry in these 
X>art8, and after a fight between the English and 
Dutch at the Massacre of Amboyna ** in 1623, 
the English abandoned the East Indian islands, 
but soon after English settlements were made 


at Calcutta, Madras, and Bombay, which after- 
wards became the centres of the three great 
Presidencies of the British Empire in India. 
Holland took rank at this time as a first-class 
power, a position which she had won by way 
of accident and to which her size did not entitl# 
her. She had practically secured the monopoly 
of the carrying trade of the world, but the 
Navigation Act, passed imder Cromwell in 1661, 
crippled her monopoly for ever. For the future 
goods carried into England or any of its colonies 
must be brought by English ships, or ships 
belonging to the country from which the goods 
^me. The Dutch fought hard against this 
provision. Under Cromwell, as again under 
Charles II, the great generals on both sides were 
almost equally matched (for the Commonwealth 
had revived the English fleet as well as the 
army), but in the end the Dutch had to give 
way on the subject of their carrying trade, and 
incidentally lost the Now Netherlands as well. 

After this France became England’s chief 
rival in America and on the seas. Canada 
had long boon claimed by the French, who had 
colonized it to the east as England had done 
the coast further south. Franco had also 
colonized Louisiana, and towards the end of the 
centuiy a plan was formed to unite this with 
Canada by a chain of posts along the Mississippi. 
This would have meant the prevention of the 
exj^ansion of England’s North American colonies 
westwards. England had other grievances 
against France at this time, when Franco had 
so dominated Europe that this period of Euro- 
pean history is generally labelled the “Age of 
Louis XIV.” 

The Age of Louis XIV.— Louis XIV ascended 
the French throne in 1643 and reigned until 
1715. Ho was a man of some ability and vast 
ambition, and he had good material to build 
upon in the work for the strengthening of France, 
which had been achieved successively by the 
two great ministers. Cardinals Richelieu and 
Mazarin. 

Louis* first minister was Colbert, and under 
him France made the only great efforts she has 
over made towards colonization and develop- 
ment of sea power. Trading componies were 
formed as in England and Holland, but these 
were not given a free hand, having to work 
under State supervision. For the first time too 
France had a considerable navy. 

But it was in Europe itself that the ambitions 
of Louis really lay. The army was increased 
and Boientifically trained. For years Spain was 
ruled by a sickly boy without heirs, whom all 
expected to die at any moment. Louis, who had 
married a Speunish Infanta, was ever seeking 
gain from the arrangements about the “ Spanish 
Succession.’" He saw in time that he would 
never secure Spain, but all through his reign 
he was making new claims, his object being to 
eixtend the boundary of France to the Rhine 
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on the eaat and to absorb the Spanish Nether- 
lands. 

Once established in the Netherlands, Franco 
would havo been an incalculable menace to 
I{§lland, and William of Orange became the 
recognized champion of Europe against Louis. 

Time after time Louis defeat^ the Dutch, 
but it was the genius of the stubborn stadt- 
holder that the minimum of gain resulted to 
France from those victories. The story of the 
heroic Dutch resistance is writ large in history. 

When William became King of England she 
was inevitably involved. Louis roused English 
hostility by his promise to the dying James II ' 
to push the claims of his son to the English 
throne. So it was that even after William’s 
death England stood in the forefront of Europe’s 
struggle with France ; for all Europe was 
thoroughly alarmed by this time. The genius 
of the groat English general, the Duke of Marl- 
borough, wrested from France the results of 
half a century’s battles. 

Peace was at last signed in tho Treaty of 
Utrecht in 1713, and bounds were set for nearly 
a century to French aggression. Tho danger 
of Franco and Spain being united under one 
ruler was averted. The Spanish Netherlands, 
fottorod by Dutch “ barrier fortresses ” against 
France, went to Austria. England won a foot- 
hold in the Mediterranean by tho acquisition of 
Gibraltar and Minorcja, and France yielded up 
to her in America Newfoundland, Nova Scotia, 
and the Hudson Bay Territory. 

In spite of his failure. Franco under Louis XIV 
had dominated Europe morally. She had sot 
the standard in manners and literature. It was 
the age of France’s greatest writers and most 
famous preacjhers, and the European courts, 
oven the Russian court emerging from barbarism 
under Peter tho Groat, took the French court 
as its model. 

Yet Louis had offended opinion everywhere 
by his merciless treatment of the Huguenots, 
tho peaceful and thrifty Protestants of Southern 
Franco. After the Revocation of the Edict of 
Nantes many of these were killed and many 
more fled, s^ depriving France of a valuable 
commercial element in its population. 

France was to pay later for this, and still 
more for the financial drain which the magni- 
tude of the wars had made on her resources. 
The Treaty of Utrecht marks the real end of the 
seventeenth century. 


THE EIGHTEENTH CENTURY 

The eighteenth century has a charckoter 
peculiar to itself. It was an age of classicism 
in literature and cynicism in politics. The 
religious motive sank into the backgroimd 
everywhere. The sects had taken final form. 
There was still persecution and proscription, but 


the grievances of proscribed sects, as of the 
Catholics in England, arose from penal laws 
already in force and not from any new initiative 
against them. There was indeed a new spirit 
of toleration growing up, arising mainly from 
indifference. In England as elsewhere there 
wore classes who tended to despise all dogma 
and hold loosely to a vague Deism. Before tho 
end of the century, and especially in France, a 
class of confessed atheists had grown up. 

Tho mass of' people in England as elsewhere, 
though not irreligious, were not enthusiastic. 
Religion ceased to be tho main preoccupation 
of great masses of men, as it had been in the 
sixteenth century and remained largely in tho 
seventeenth. 

In England the frivolity among the upper 
classes, which had marked the rebound from 
Puritanism at the Restoration, became the pre- 
valent tone of society. Even ripe scholars in 
eighteenth -century England were hard drinkers 
and keen gamblers. The periwigs and crino- 
lines, which are distinctive features of the period, 
seem to S 3 nmbolize aptly enough the tone of the 
age, its suavity and leisureliness, its unemotional 
preoccupation with trifles. 

The cynicism of eighteenth -century politics 
is best seen in the motives and conduct of the 
successive European wars which fill the period, 
wars important not only from a European point 
of view but because they determined to England^ 
possession of India and North America. 

The Warof the Spanish Succession (1740-1 748), 
in which tho great European powers formed into 
two camps for or against the Empress Maria 
Theresa, tho first woman to rule Austria in 
her own right, loft the relations of the powers 
much as they stood at the beginning. It de- 
cided only that Maria Theresa should keep 
Austria, and gave the Austrian province of 
Silesia to the new little kingdom of Prussia, 
into which the Electorate of Brandenburg had 
boon developed by a succession of able rulers. 
Frederick the Groat of Prussia divides with 
Catherine of Russia the reproach of the 
supremost disregard for any motive but their 
own profit. 

In the “Seven Years’ War” (1756-1763) 
there was a remarshalling of forces. England 
fought on the side of Prussia against France 
and Austria. Maria Theresa was bent on re- 
covering Silesia, and the colonial rivalry of 
England and * France made them inevitable 
enemies. It was while the European war was 
taking its course in Germany that a few men of 
genius won Canada and India for England. 
But it is easy to exaggerate the part played 
by a Wolfe or a Clive. In point of fact, there 
were already more English colonists in Canada 
than there were French, and as India could be 
won only by the landing of European troops the 
power which had the command of the sea had 
an irresistible advantage. The great French- 
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man Dupleix, so keen to win India for France, 
never hi^ the chance which came to Clive. 

The Fight for India.— -The Portuguese had, 
after their discovery of a new route to India in 
the fifteenth century, tried to monopolize its 
trade, but the Dutch soon began to trade with 
the towns on the east coast, cuid before long 
France and England both set up trading stations 
in India too. The chief English stations were 
Calcutta and Madras on the east coast and 
Bombay on the west. The chief French station 
was Pondicherry, south of Madras. It was 
Dupleix, the Governor of Madras, who first 
realized how easy it would be for a European 
power to win Indiia for itself. 

India had in it every element of disunion. 
The north belonged largely to the Aryan race, 
which had pour^ into India at the time that 
another branch was journeying to Canaan. 

There were traces too of the Dravidians, a 
negro race which they had conquered, and 
these prevailed in the south over the Aryan 
element. After the brilliant but unsubstantial 
victories of Alexander the Great India suffered 
no invasion for many years. Then successive 
Mohammedan hordes poured in to conquer, so 
that there are more Mohammedans than there 
are Hindus in India to-day. 

In the early part of the sixte^th century a 
band of Mongolians from Central Asia invaded 
Jndia, and the Great Mogul ” set up his capi- 
tal at Delhi. After two eentuiies of splendour 
the Mogul Empire broke up. The viceroys of 
the Emperor everywhere beceune independent 
princes, and there was no longer any sort of 
unity. 

Such was the state of affairs when England 
and France made India a battleground in the 
wars of the eighteenth century. 

The genius of Clive and the superiority in 
sea power of England over France determined 
the struggle, and India was won for the English. 

At the end of the “Seven Years’ War” 
France had no foothold in North America or 
India. The East India Company was given 
the practical control of British interests in 
India. Hardly had England won these enor- 
mous accessions to her Empire when she lost, 
for good and all, her original North American 
colonies. 

The War of American Independenoe.— -The 
eighteenth-century theory of colonies granted 
them very little independence of the mother 
country. In point of fact, the North American 
colonies had a large degree of self-government 
through their legislative assemblies. These were 
subject through their governors to the English 
Crown, but naturally had complete freedom in 
local affairs. But Eigland had rigidly assumed 
from the beginning the right to regulate the 
trade of her colonies. Her regulations had been 
skilfully evaded by a vast system of smuggling, 
but the right h^ never been denied. The 


expense of the European wars, which had been 
largely financed by England, led to an attempt 
in 1765 to impose a “Stamp Act” on the 
Americans, which was in the nature of direct 
taxation. Indignation led to its withdrav^, 
but George III and his ministers, having 1^ 
the profit, were determined to save the principle, 
and imposed an irritating tax on tea, which was 
not even a source of gain to the mother country. 

The result was a complete breach. The 
“War of American Independence” ended in 
the recognition of the independence of the 
United States of America in 1783. The new 
nation was a federal republic under a president. 
Gradually new colonists pushed their way west- 
ward until to-day the republic stretches from 
sea to sea. Every year thousands of emigrants 
from every country in Europe pour into the 
“ States,” to become Americanized in language 
and mode of life in a marvellously short time. 

There was really no inevitable reason why 
this groat progressive peoi)lo should not have 
remained in the British Empire. The breach 
was the result of mere blundering. England 
did not by any means immediately realize that 
eventually she would have to grant self-govern- 
ment to all her colonies, but there was neyer 
again such a deadlock. For over fifty years 
longer noitlier Canada nor any other British 
colony received any greater degree of self- 
government than tlio North Amoricjan colonies 
had had before the War of Independence. 

But in Canada the French settlors wore con- 
ciliated in every possible way and the colony 
never swerved from its loyalty. Numbers of 
“Loyalists” from tho “States” sought a 
refuge there, and so strengthened tho English- 
speaking element in the population. 

The progress of Canada, especially in tho last 
century, has been no loss wonderful than that 
of the United States. It too now stretches 
from soa to sea, and a vast number of emigrants 
land yearly on its shores. 

In India meanwhile British rule was steadily 
growing. More and more of tho native princes 
bowed to British sovereignty, while Bengal and 
tho little districts round Mckdras and Bombay 
wore directly in British hands. The rule of the 
East India Company, partly through the chances 
it gave for individual profit, partly through 
the peculiar difficulties of the situation, proved 
very oppressive to the natives. The impeach* 
ment and trial of Warren Hastings, who had 
succeeded Clive as Governor of Benged, revealed 
a harassing state of affairs. Warren Hastings 
was acquitted at last, for he had ruled as justly 
as conditions allowed, but in 1784 a rearrange- 
ment was made giving joint control to the East 
India Company and to ministers of the Crown, 
an arrangement which lasted until 186S. 

The same period which saw, as it were, the 
making of new nations, saw one of the ni^ns 
of Europe wiped from the map. 
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Thd Partl$toii bl Poland.-**The partition of 
Poland has a unique interest, not only by reason 
of its romantic and tragic appeal, but because 
it illustrates better thah any other event the 
character of European politics in the eighteenth 
clStury. 

Russia and Prussia were peculiarly bent at 
this time on territorial aggrandizement. The 
Polish province of West Prussia jutted out 
from the body of the kingdom on to the Baltic, 
and BO divided the two portions of the Prussian 
kingdom* Brandenburg and Prussia proper. 
Frederick the Great desired West Prussia as 
passionately as ho had desired Silesia. 

The Eastern part of Poland had always been 
coveted by both Russia and Turkey. The 
Tuiics had been driven back from Vienna by 
the heroic King of Poland, John Sobioski, in 
1683, and the first years of the eighteenth cen- 
tury saw an end of their aggression on this part 
of Eastern Europe. But Russia was still a » 
danger to the Poles. 

Poland’s peculiar social and political char- 
acter made it an obvious prey to unscrupulous 
politicians like Frederick the Great and Cathe- 
rine of Russia. It was a kingdom, but its king 
had no power. For any act of government the 
unanimous consent of the nobles must be 
obtained. The noble class was exceptionally 
large in Poland, the only other class being the 
serfs. Obviously unanimous agreement on any 
subject occurred but seldom, and the activities 
of the State wore paralysed. 

So it was that Russia, Prussia, and Austria on 
various pretexts were able by successive parti- 
tions to divide the lands of Poland between 
thorn. Austria joined in the spoil, because she 
could not afford to allow the nicely adjusted 
balance in Eastern Eurojie to bo upset as it 
otherwise would have been. 

Individual Polish heroes led forlorn move- 
ments against the oppressors, but Poland ceased 
to be a nation. Polish exiles may be found in 
every country of Europe waiting and hoping 
for a day of retribution, which now at least 
seems at hand. 

But before the third and last “ partition ” in 
1795, the eigbteenth^oentury system had received 
a startling blow in that vast upheaval of forces 
which have been labelled the “French Revo- 
lution.” 

The Frenoh Revolution and the Romantic 

RevlvaL— -In spite of the eighteenth-century 
indifference to religion and the general lack of 
high ideal8,the century saw a movement towards 
political enthusiasms which, by their very inten- 
sity, partook of the nature of a religion. These 
rose to fever heat in France towards the end 
of the oentruy and brought about the French 
Revolution, which influenced conditions and 
everits in every, country of l^rope. The pro- 
paganda of. the Revolutionary theories and the 
eonserv||iive resistance to them are the dominant 


notes in hiatory for at least a quarter of a 
century. 

There were all manner of political theories 
and panaceas rife in the second half of the 
eighteenth century. The constitutional crisis 
in England in the seventeenth century had 
naturally turned the minds of thinkers there 
to problems connected with the nature of govern- 
ment and the origin of society, and the English 
philosophers, Hobbes euid Locke, had each 
furnished a theory. 

But the eighteenth century was concerned in 
those problems with a greater ethical interest. 
There was much speculation on ideal forms of 
government and discussion of the rights of man, 
the duties of rulers towards their subjects, and 
of subjects towards their rulers. 

One school of philosophers inclined to hold up 
benevolent despotism as the ideal form of 
government. In point of fact, most of the 
governments of Europe in the eighteenth cen- 
tury were de8potismi:|,U>6nevolent or otherwise. 
Frederick the Great was in his way a benevolent 
despot, and his subjects acquiesced in his despo- 
tism. The Emperor Joseph, on the other hand, 
full of schemes for reform to bo imposed from 
above, was met with distrust by his people. 

But most political philosophers emphasized 
the fact that the origin of all government was 
the will of the people, and insisted on a demo- 
cratic government as the ideal. It was this 
theory which became popular among all classes 
wlio had leisure and ^ucation enough to take 
any interest at all in politics. Everyone was 
equally vague as to the actual workings of this 
ideal democracy. The American revolt against 
England stimulated political enthusiasms. 

But all this vague theorizing and speculation 
was to concentrate into activity in France. It 
was through the French Revolution that con- 
stitutionalism and democratic principles did at 
last win their way in Europe, though painfully 
and with many set-backs. The French Revolu- 
tion then is the prime factor in modem history. 

The French people have a high aptitude for 
abstract ideas. In the later eighteenth-century 
discussion about the “ Rights of Mah ” was 
current coin in the brilliant salons of the highest 
French society, a society which was to be 
shattered when the ideas it played with were 
translated into fact. 

The EncyclopmdiHa , — The writers in the great 
published in the 'third quarter of 
the century, brought a supremely critical spirit 
to the treatment of all existing institutions. 
The EncyclopCBdia was edited by Diderot, and 
had among its contributors the sceptical d’Alem- 
bert, and Voltaire, the most Iconoclastic spirit 
of his time. The Encyolopesdists indeed were 
much more criUoal than they might show them- 
selves in the EncycUypaediat and they represented 
a large and growing school of thought. 
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The critical spirit might have spent ftsoU on 
abstracrions but for a peculiar conjunction of 
circumstances which suddenly gave its eiqpres- 
Sion the force and significance of a gospel. 

France in the eighteenth century was woefully 
exhausted by the wars of Louis XIV. Already 
the exhaustion was felt under his great grandson 
and successor, the dissipated Louis XV. It was 
felt still more under the virtuous but mediocre 
Louis XVI, grandson of Louis XV, who suc- 
ceeded him in 1765. The country was poor, 
but the Court was extravagant. The nobles 
were exempt from all taxation, and so the burden 
fell on the middle classes and the peasantry. 
The misery of the French peasantry in the days 
before the Revolution has often been the subject 
of exaggeration, as also the degree of their 
“ feuded dependence on the “ seigneurs.’* 
There w€U9 little or no serfdom in France such 
as still existed in large tracts of Eastern Europe ; 
still the poor were burdened while the rich went 
free^ and Franco was threatened with financial 
ruin. 

There is always a tendency in times of dis- 
content to find a panacea for social evils in 
politiced reform, and the theorists were now 
convinced that only representative government 
could save France. So it was that the States- 
General, the nearest parallel which France had 
to the English Parliament, was called and met 
in May 1789. 

The States-General had not met since 1614. 
There was now immense excitement and hope 
in France. This was speedily dashed when an 
order went forth that the throo estates — ^the 
nobles, clergy, and the ** third estate,” roughly 
corresponding to the “ Commons ” of the Eng- 
li^ Parliament-^should register their votes 
separately. This meant that the representatives 
of the privileged classes would inevitably over- 
ride the third estate, A sharp struggle over 
this question led to the Commons declaring that 
they constituted a National Assembly. Tho 
members of the other two estates were invited 
to join them, and a few did. 

A royal order to dissolve and the closing of 
the haU at Versailles, where the representatives 
had met, was followed by an adjournment to a 
tennis court near, where the Assembly took the 
famous oath on June 20 to give France a con- 
stitution. So began the French Revolution. 
The work of giving Franco a constitution 
occupied history for many years to come. 

In the days which ensued events followed 
each other rapidly. The National Guard was 
for^ed> The Bastille, the frowning Paris prison 
which had always stood for a symbol of tyranny, 
W8l3 stormed. T^ose of the nobles who wore 
most alive to the signs of the times hastily left 
France, and so began that stream of emigmtion 
of ai^tooiats which becomes a feature of the 
period. 

Destruotive work the Assembly found easy 


and performed in abundance. The privileges of 
clergy and nobility were swept away. But 
every attempt at constitution-making failed, 
because the Assembly confounded a strong 
executive with despotism. ga, 

Louis XVI at l^t tried to escape with his 
queen and his children from France, but was 
stopped at Varennes. He was “ suspended 
for a time, but at length was accepted as the 
figure-head of the new constitution* The 
National Assembly was dissolved, and a self- 
denying ordinance prevented any of its members 
sitting in the new ” Legislative Assembly ” 
which replaced it. Thus France lost the services 
of the only people with even a limited political 
experience. 

The groat bulk of the members of the new 
Assembly were republicans, and these were 
divided into the more moderate Girondins and 
the rabid Jacobins, whoso real leaders, Dan ton, 
' Robespierre, and Marat, were not even members 
of tho Assembly. The republicans took as their 
gospel tho CofUrat Social, tho tract of tho famous 
French -Swiss Jean Jacques Rousseau, whose 
emotional and sentimental force distinguished 
hiiq from tho more purely destructive and cynical 
Encyclopasdists. Rousseau was above all things 
a stylist. “ Liberty ” became a very passion 
with these men, and the story of the Revolution 
is witness to the crimes committed in her name. 

The War against the Revolution. — Already 
foreign governments wore alarmed at the course 
of events in France, and Louis XVI and still 
more his Queen, Mario Antoinette, “ the 
Austrian,” as the Paris mob had called her in 
hatred and derision, wore inevitably hoping for 
rescue from without. 

The Emperor of Austria, Leopold, brother of 
Marie Antoinette, and Frederick William II of 
Prussia had both made representations to tho 
French Government, but it was the French 
themselves who finaUy declared war at the 
moment when Leopold died and was succeeded 
by his son Joseph, less zealous in the cause of 
his aunt. 

Many reasons led the French leaders to desire 
war, Tho traditions of tho county were mili- 
taip^, and rulers had alwa}^ found popularity in 
victorious warfare. 

Again, too, the ancient dream appeared of 
giving France her ” natural ” boundaries at the 
expense of the Germans on the East and the 
Belgians to the North. 

L^tly, there was the element of propaganda, 
the strong impulse to impose the Revolution 
and its principles on the other countries of 
Europe. 

The anger and terror which war begets tnade 
possible deeds from which, the more rabid 
leaders assured themselves, there could be no 
looking back. Europe was aghast at the 
terrible ** September Massacres ” of. the members 
of the French aristocracy, who by this time 
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crowded the prieons. In January 1793 
liouifl XYLp the “ citizen Capet/’ was breaded, 
and inevitably monaroha all over Europe joined 
the war against Revolutionary France. 

France was now frankly a republic, and a new 
eT#began <from the “ Year I ” of ^e Eevolu* 
tion. Contrary to every expectation the French 
were able to drive back the foreign invaders 
from their territories. They could not have 
waged war better if they had been a united 
nation under a strong government. The 
common soldiers were fir^ by patriotism, while 
the officers knew that failure might be followed 
by the guillotine under the new Keign of Terror 
which the government speedily l^ecame. 

The European powers made the mistake of 
under-estimating the strength of France. Before 
long the Rhine Provinces and Belgium were 
taken by the French. 

Meanwhile, after a struggle between the 
Girondins and the Jacobins, the latter won the 
day, only soon to become divided against them- 
selves when the less rabid Indulgents ” pro- 
tested against the measures of the Terrorists. 
The madman Marat was assassinated by Char- 
lotte Corday. In the district of La Vendee the 
conservative peasants rose in revolt for Church 
and King. The revolt was stamped out with 
the ruthlossnesa characteristic of the Terror.” 

Danton, indifferent to bloodshed if it served 
his end, but no lover of it, fell in his turn before 
that system of martial law which was of the 
essence of the “ Terror.” 

Robespierre, who sacrificed Danton, fell too 
at last, and with his death the Terror ceased — 
chiefly because the approval of it by Robespierre, 
the people’s idol, had alone made it possible. 
Robespierre fell, and the Terror ended in July 
1794. The success of the French arms made 
government by martial law no longer necessary. 
In the winter of 1794 Holland was overrun and 
transformed into the “ Batavian Republic.” 
Its Stadtholder found a refuge in England, and 
gave up to her Holland’s rights in the Dutch 
colony at the Cape of Good Hope. 

England, in spite of the enthusiasm of French 
theorists for her constitution, was the con- 
sistent enemy#of the Revolution throughout. 

Napoleon. — On the ruins of Robespierre’s 
government was set up the “Directory.” At 
the elections which were necessary to create a 
new “National Convention ” the services of the 
young Corsican officer, Napoleon Bonaparte, 
were enlisted to put down disorder. In the 
days of the Terror he had won back Toulon 
when seized by the Royalists. The Di^tory 
then was established by military force with the 
proverbial result. Napoleon Bonaparte, osten- 
sibly but one of the generals of the Republic, 
was from that hour its military dictator. The 
struggle between Europe and^ the Revolution 
resolves itself into a duel betw^ England and 
Nepdl^,;^ , , 
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A mah of genius, Napoleon took little notice 
of orders j&om Paris, but worked out his cam- 
paigns in his own ininiitable way. By the end 
of 1797 I^mbardy had been won from the 
Austrians and part of the Papal States taken 
from the Pope. The “Cispadane Republic” 
was set up in North Italy. Austria had to give 
up Belgium also to France. 

Spain had consented to ally herself with 
France, and the French, Spani^, and Dutch 
fleets threatened to be more than a match for 
the English on the sea, but sucoessive victories 
over the Spanish at Cape St. Vincent and the 
Dutch at Campexdown guaranteed England’s 
supremacy. 

Bonaparte returned to Paris after his Italian 
campaign and seemed to threaten an invasion 
of England. But his real objective was Egypt, 
whose conquest he hoped to make a basis for 
vast aggressions in the East. He subdued 
Egypt but was foiled in Syria, and the brilliaut 
victory of the English fleet under Nelson over 
the French fleet at the mouth of the Nile, on 
August 1, 1798, cut off his communications with 
France. Abandorfing his plans, Napoleon raced 
back to Paris to give a garbled account of his 
prowess. 

England was the only power actually at war 
with France, but a new coalition was forming, 
for French aggression hod completely outrag^ 
opinion in Europe. The Pope had been taken 
prisoner and a Roman republic set up. The 
monarchy of Naples had been deprived and the 
“ Parthonopean Republic ” had taken its place. 
Switzerland, whose cantons had no desire for 
close political union, had to be cut to the same 
pattern, and became the “ Helvetic Republic.” 

When Napoleon got back from Egypt the Abb6 
Sieyds, who had been now making constitutions 
for ten years, came forward with another. 
Subtly planned with a system of checks eutid 
counter-checks, it could only result in absolute 
inefficiency, but with one vital alteration it 
served perfectly Napoleon’s purpose. 

All the powers which were so jealously guarded 
were given over to a “ First Consul ” who could 
override every other element in the constitution. 
Bonaparte became “ First Consul,” to receive 
four years later the more accurately descriptive 
title of “ Emperor.” It seemed as though 
France must pass on its way to democracy 
through a stage of tyranny like the city states 
of antiquity. Meanwhile the struggle between 
France and Euro^ went on. 

The Struggle oetween England and Napo- 
leon. — Great Britain and Austria refused to 
accept the overtures for peace which Napoleon 
made to them, and Napoleon turned his arms 
against the Austrians, defeating them once more 
in Italy and more decisively at Hohenlinden. 
Austria waa forced into another pecK^, and 
Great Britain was once more left alone to flght 
the French. 
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The dangerous “Armed Neutrality,*^ which 
would have denied the right of Britii^ ships to 
search the vessels of neutral powers, was ended 
once for all by the Battle of the Baltic, after 
which the Danes, otherwise at peace with Great 
jBritain, had to capitulate on this point. A 
general peace, which could but be a truce, was 
signed in 1802. 

Meanwhile Napoleon set himself to put order 
Into French affairs. Like many militcuy despots 
before him, he ruled benevolently. The codi- 
fication of the law, the reconciliation of Church 
and State (without the restoration of Church 
property), and many other measures made for 
stability, but Napoleon’s despotism was certainly 
not less complete than that of Louis XIV or 
Louis XVI. 

With all the snobbishness of a “ new ’* man, 
Napoleon tried to found a dynasty with more 
magnificence and show than had marked the 
Bourbons. Exiled royalists were encouraged to 
return to court, and extravagant titles were 
showered in abundance on the complacent. 

A complete reorganization of Germany in the 
interests of France and the increasingly direct 
control of the Italian, Swiss, and Dutch republics, 
constituted a virtual breach of the Peaco of 
Amiens, and in 1803 war was again declared 
between France and Great Britain. Napoleon 
prepared a vast army with which he intended to 
invade England, but the British fleets controlled 
the seaA, and the opportunity never came, and 
in 1805 a third coalition was formed in which 
Russia and Austria joined Great Britain. 

By a series of brilliant manoeuvres the British 
fleets prevented all chance of the invasion of 
England, rumours of which had caused almost 
panic for more than two years. Their successes 
culminated in the great Battle of Trafalgar, 
whore Nelson, at the cost of his own life, prac- 
tically annihilated the combined French and 
Spanish fleets. 

Napoleon meanwhile used his army for the 
brilliant victory over the Austrians at Ulm, 
followed up by the still more brilliant victory 
of Austerlitz. 

And now the show of republican propaganda 
was openly abandoned. The conquer^ lands 
everywhere were parcelled into kingdoms, and 
Napoleon’s relations and friends set as rulers 
over them. Already there was a “ Kingdom of 
Italy “ which was now enlarged. The “ King- 
dom of Westphalia ’* was given to Jerome Bona- 
|>arie, and Belgium and HoUand fonned one 
kingdom Under Louis Bonaparte, another of 
Napoleon’s brothers, while Naples was given to 
yet a third. As though to emphasize the breach 
with past history the Emperor of Austria for- 
jDually resigned the historic title of Holy Roman 
S^peror. There can be no doubt that Napoleon 
6(^^ted it, but he never assumed it. 

IKictttoia, now under Frederick William Ili, had 
fcl^ hitherto oomplaoent towards Napoleon, but 


was at last alarmed. Napoleon crushed her 
belated resistance at Jena. The Prussian King’s 
appeal to Russia brought war between Napoleon 
and the Russians, en^g in Napoleon’s victory 
at Friedland. This was followed by a complete 
change of policy on the part of the 
Alexander. Partly impressed by the person- 
ality of Napoleon, partly fired by ambition, 
Alexander at a meeting with Napoleon at Tilsit 
agreed to a project by which the two should 
praotically divide Europe between them. 

Napoleon’s first act after this was to try to 
impose the “ Continental System ’’ to ruin 
British trade. No country was to import goods 
brought to it in English ships. As England had 
a practical monopoly of the carrying trade of 
the world, every country was dependent on the 
prohibited goods, and the decree was of its 
nature doomed to failure. But England did 
not wait for this to be demonstrated. She 
seized the Danish fleet. Russia hod soon with- 
drawn from the system. 

But now a new force enters the struggle. 
England, perhaps alone of the nations of Europe 
suffering from Napoleon’s aggression, had up to 
now shown any s(‘nse of nationality. 

Suddenly at this point a flame of national 
resentment broke forth, which, in spite of the 
stupendous efforts to be^at it back, consumed in 
a few years the Bwoll(?n conquests of France, 
and drove her back to her original boundaries. 

Portugal’s refusal to join the Continental 
System led to the sending of French troops to 
subdue her. Inimediatc4y after, Napoleon took 
occasion of political troubles in Spain to per- 
suade the Spanish king to abdicate euid his son 
to give up his claims to the succession. Spain 
was then to bo handed over to Napoleon’s 
brother Joseph. Popular feeling in Spain was 
completely outraged.and Napoleon’s armies there 
found themselves face to face with such a force 
as they had never before had to reckon with. 

The Peninsular War.— The Peninsular War 
(1808-1813) which resulted gave Great Britain 
a permanent basis on land against Napoleon. 
The Spanish officers and regular soldier^ were 
of little use, but the Englii^ soldiers were much 
helped by the guerilla warfare maintamed by 
the peasants against sufficiently small bodies of 
the enemy’s soldiers. The heroic Sir J ohn Moore 
saved Southern Spain from Napoleon in the first 
oampeugn, after which Napoleon withdrew. For 
five years longer the English, under Wellington, 
proved more than a match for the viuious 
French genexalu sent ag^st him with their 
army of a quarter of a mfilion. 

Napoleon never realized sufficiently the signi- 
fioance of the Spanish resistance to ponoentnite 
on it. He occupied hunself once more and 
successfully against Austria, and eataspe- 
rated at Russia’s refusal to mainiaih the Con* 
tmental System against the arbh-enemy Jl^g- 
land,^ the Em^ror, whose seff-ebnfidenee knew 
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no bounds, got together his “ Grand Anny ” of 
400^000 men and marched to subdue Russia in 
June 1812. 

He was for once utterly out of his reckoning. 
The appalling severity of the Russian winter, 
vrWKh fell b^ore he had crossed the country, 
decimated his army, and when the survivors, 
still a vast throng, reached Moscow they found 
it deserted and in flames. 

There was nothing for it but retreat. The 
Russians would not give battle, but harassed 
the rear and flanks. Provisions were short, the 
cold intense. Only a fragment of the vast army 
returned to tell the tale. 

The Russian disaster and the rising spirit of 
nationalism brought a combination of another 
calibre than the previous coalitions against 
Napoleon. His defeat at Leipsic was given the 
significant name of the “ Battle of the Nations.*’ 

Even now the Powers, under the influence of 
the glamour of Napoleon’s great genius, would 
have left him France bomided by the Rhine, 
the Alps, and the Pyrenees. He refused fatu- 
ously, and the allies invaded France. 

Advised by his marshals that resistance was 
but foolishness, the groat Emperor abdicated. 
He was banished to the island of Elba in the 
Mediterranean, €tnd a Congress of European 
Powers mot to reconstruct the map of Europe. 

They quarrelled inevitably, and Napoleoni eat- 
ing his heart out in Elba, hearing rumours of 
their dissensions, determined to pit once more 
his strength against their weakness. 

Escaping from Elba, he gathered an immenso 
anny in a triumphal march towards Paris. 
Louis XVIII, tho brother of Louis XVI, who had 
been restored to the French throne, fled. It was 
in the Marcb of 1814 that Napoleon fled from 
Elba. By June he was ready to face a coalition, 
but only the Prussians under Blucher and a 
mixed army ^ under Wellington were ready to 
resist him in Belgium. He tried his old tactics 
of dealing with each division separately, but 
Blfiohor came up while the struggle was still 
undecided between Wellington and Napoleon 
at Waterloo. 

The Prussian reinforcement decided the day, 
and Napoleontrode from tho field defeated. 

Shortly afterwards he gave himself up to the 
English, and was condemned by the Powers to 
live out the remaining years of his life at St. 
Helena, from which there could be no escape. 

Arid now the work of remaking Europe was 
taken up again. 

The Remaking of Europe.-*-The powers pro* 
ceeded to reconstruct Europe as though the 
Evolution had never been. The new spirit 
of nationalism was entirely ignored. Holland 
and Bel^um, in spite of their diflerent traditions, 
were tinited as one kingdom under the House 
of Orange. Pru^a*8 Orand^Duchy of Warsaw, 
* taken by. Napoleon, giiyen, under the name 
Ol the of PqwiuI, to Russia. Prussia 
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was given instead half Saxony and a group of 
Rhine Provinces, which made her boundaries 
coterminous with France, reduced to her limits 
of 1789. The Glerman states were formed into 
a loose confederation with Austria at their head. 
In Italy, Lombebrdy and Venetia went to 
Austria, and Naples was restored to the 
Bourbons, 

The reconstruction and subsequ^t govern- 
ment were in the spirit of extreme conservatism. 
Tho “ Holy Alliance ” between the Tsar, the 
Emperor, and the King of Prussia was made 
with the avowed piupose of resisting revolu- 
tionary principles. Reforms were allowed in 
moat of the European states, but by the grace 
of the monarohs. Serfdom had receiv^ a 
crusliing blow, and great masses of serfs were 
set free. Only in Russia did serfdom remain, 
and even there it was at last abolished in 1801. 
Tho “Charter of Liberties,** which Louis XVIII 
had to grant in France, providing for some 
degree of self-government by the people, had its 
parallel in several lesser German states. Reform 
had spread quickly in Prussia, especially under 
the influence of the great statesman Stein, but 
the Prussian King regarded them still with the 
attitude of the benevolent despot of the eigh- 
teenth century. 

Yet Revolutionary principles had been sown 
broadcast. The reaction was but temporary, 
and only possible because tho Revolutionary 
movement had been merged in the militaiy 
aggression of tho Napoleonic conquests. During 
the half century after Waterloo nation after 
nation fought for and won a “ charter,” and 
the people everywhere in some sort came into 
their own at last. 

The rise , of democracy was fostered and 
furthered too by the new spirit of nationalism 
which hod hod its birth in Spain’s resistance to 
Napoleon. All sorts of new forces were at work 
to develop the intelligence and the political self- 
consciousness of the people everywhere, forces 
which may bo roughly labelled the Romantic 
Revival. 

The Romantto Revival. — ^With the coming in 
of the nineteenth century Europe and its peoples 
seem to take on a more modem character. A 
greater variety and capacity for enthusiasm 
marks the nineteenth century off from the 
eighteenth. The new moral atmosphere was, in 
part at least, the result of great physical and 
social changes, which affected the European 
countries and' especially Great Britain, in tho 
second half of the eighteenth century and the 
beginning of the nineteenth, changes which are 
summed up in the term ” Industrial Revolution.* 

New discoveries and inventions of machinery, 
worked first by hand, then by water-power, 
and lastly by steam-power, revolutionized the 
conditions ot labour. People thronged from the 
country to work in the new factories set up in 
the towns, which grew rapidly in size, though not 
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in proportion to the needs of the workers, who 
were often miserably housed and fed. Especi- 
ally sad was the lot of little children who were 
employed to tend the machinery. 

But the congregation in towns made for the 
spreeul of ideas, and with remedial legislation, 
such a» the Factory Acts in Great Britain, con- 
ditions improved. 

The same spirit which eventually made Euro- 
X>ean countries demand a charter led to the 
reform of the franchise in England in 1832, when 
the first of several successive “ Reform Bills ” 
was passed. The early nineteenth century saw 
a reaction from the classicism of the eighteenth. 
In literature men harked back to mediesval 
ideals, and a new appreciation of nature marked 
the times. 

Men grew religious again. The great Wes- 
leyan movement had alone redeemed the char- 
acter of eighteenth-century religion. The early 
nineteenth saw at once an Evangelical reviv^ 
in the Anglican Church and the High Church 
revival known as the Oxford Movement. At 
the same time a new humanitarian! sm led to tho 
repeal of the penal laws against Catholics in the 
British Isles. Pitt had won Irish consent to the 
union of the English and Irish parliaments in 
1800 by the bait of complete Catholic Emanci- 
pation. Tho bigotry of Gteorge III had pre- 
vented the fulfilment of a virtual promise, but 
the position by which Irish Catholics could vote, 
but not for a fellow Catholic, was too anomalous 
to last. The emancipation of Irish Catholics 
involved that of English and Scottish Catholics 
too, and, though there was still much “no- 
popery ” agitation, the trend of public opinion 
was in favour of tho Catholic Emancipation Act, 
passed in 1829. 

There was now more variety and ferment in 
every department of life, more courteey and 
true oharity in the relationship between men. 
England had demanded the suppression of the 
slave trade at the Congress of Vienna, and ^e 
led the way in its abolition. When the Civil 
War on this subject broke out between the 
North and South in 1861, the United States was 
alone among civilized countries in maintaining 
the system of slavery. The Civil War between 
the “ North and “ South ” of the United 
States began when the South threatened seces- 
sion from the union because of federed inter- 
ference with slavery. The South natmally 
clung to an institution with which its chief 
interests and traditions were identified. 

On the two questions, of the abolition of 
slavery and the predominance of federal over 
state rights, the war was fought. Ultimately 
Hke No:!^, by force of greater numbers, pre- 
vailed, and the principle of federation was estab- 
lished. At the same time the negro population 
of the States became free. 

:Tlia Orowth of Coii8tItattenall8m.-->It is, how 
eyic^f in the political upheaveds of the oentuiy 


that the fuU^ results of the “Romantic 
Revival” and the Revolution which begot it 
may be seen. At first the restored monarchs 
attempted to ignore completely the popular 
demax^ for freedom. In Spain Ferdinand Vll 
had made generous promises to the people, bsit 
immediately on his restomtion he ignor^ these 
and ruled like a despot. But in 1820 a wide- 
spread revolt won a “ constitution ” for Spain, 
the same which liad been drawn up in 1812 
during the Peninsular War. ,lt came to be 
known as the “Constitution of 1812,” and 
furnished a standard to which other struggling 
nations aspired. 

In France the restored Louis XVIII main- 
tained a constitutional policy, but under Louis’ 
brother and successor, Charles X, an attempt 
at a royalist reaction lod to the Revolution of 
July 1830, which deposed Charles and appointed 
Louis Philippe Duke of Orleans as a constitu- 
tional king. 

Even in England, in the first few years after 
the end of tho Napoleonic wars, the Tories, who 
were in power, governed in a completely con- 
servative manner, dealing severely with the 
popular agitations which marked the period, 
and which were in great part due to the dis- 
location of social and economic forces conse- 
quent on the Industrial Revolution. But in 
England too the panic reaction could not last , 
and a period of reform ensued. 

The movement towards constitutionalism and 
towards nationalism may both be seen in the 
Emancipation of Greece from Turkish rule, 
and its establishment as a constitutional king- 
dom in 1829 under the rule of Prince Otho of 
Bavaria. 

In 1831 Belgium freed itself from Holland and 
became a separate kingdom under Prince 
Leopold of Saxe-Coburg. Poland made a bid 
for freedom too but failed, and became more 
closely incorporated with Russia. * 

The movement towards constitutional govern 
ment was felt so far afield as South America, 
where the possessiox^s of Spain and Portugal 
(itself now a constitutional kingdom) broke 
away from the mother ebuntry and made them- 
selves immediately or ultimately ipto republics. 

Just as the revolution of 1830 in France had 
given a great impulse to the constitutional 
movement, so it w|is with a new revolution 
m February 1848, which overthrew the feeble 
Orleanist monarchy and made France a republic 
a sedond time. The year 1848 is sometimes 
called the “ Year of Revolutions.** 

Especially wato the impulse felt In many 
Germanstates, where therewas a conscious desire 
for national unity. This for the moment came 
to nothing, for there was no agreement as to the 
details of sudi a union. Many wished to 
exclude Austria fiftnn the union and aoe^ 
Prussia as the leading state, while others woiw 
have assigned the pzesidenoy to 
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In Austria* Prusaia* Hanover (how no longer 
joined to the Engliidi Crown since that had 
worn by a woman), Saxony, and Bavaria the 
popular demands were granted only to be 
revoked in the two great states within a year* 

^ Italy there was a general cry for liberty 
and a rising in those parts still under Austrian 
domination, but lor the moment the movement 
was Btamp^ out. Austria looms large in this 
period as the arch-enemy of nationalism. Hot 
only did she coerce the Italians, but she cru^ed 
resistance in Hungary and Bohemia, taking from 
the former the degree of self-govemment which 
she had already won. 

The second French republic did not last long. 
The middle classes were republican, but the 
peasantry and working people had to be reckoned 
with, and Louis Napoleon, a nephew of the great 
Napoleon, was able by a coup d'dtai to have 
himself proclaimed Emperor with the title of 
Napoleon 111. 

As always, such a ruler found his best justifica- 
tion in military glory, and in 1854 France joined 
England in declaring war against Kussia, whose 
aggression towards Turkey was alarming. The 
Crimean War ended in 1856 by the Peace of 
Paris, arranged at a conference of the European 
Powers, a method now becoming established in 
the settlement of terms of peace. 

Young Italy . — Napoleon III found a new 
field for his activities in giving help to the 

Young Italy” movement in which all the 
more ardent spirits in Italy were involved. It 
was felt, even by ardent republicans in Italy, 
that the only chance of national independence 
was to aim at a monarchy. The King of 
Sardinia was their obvious choice, and through 
the genius of his chief minister Cavour and 
the help of the French a new kingdom of 
Northern Italy was formed, from which Venetia 
alone in thb North, the Papal States, and 
Naples stood out. 

The genius of Garibaldi won Naples for 
Sardinia, and the Papal States with the exception 
of Rome, so that by 1861 only Rome and Venetia 
remained outside the new Italian kingdom. 
Both were sopn included. Venetia was assured 
to Italy as a prize for her alliance in the ** Seven 
Weoks^ War ” between Prussia and Austria in 
1863. Rome was taken frpm the Pope in 1870, 
when the outbreak of the Franco-Prussian War 
made impossible the traditional French policy 
of supposing the papacy in a crisis. 

An offer was made to the Pope to pay him 
yearly a large sum of money. ' He would hold 
a ccmrt, but would have no territory. The 
papacy rejeoted these terms, and the attitude 
of protest has never been abandoned. The 
Pope lives in the Vatican technically a prisoner 
on the defensive* and the |Ut>blem of the Tern* 
poral Power la still a burning question among 
80 ^ CatlK)licB, , It tras certainly a unique 


problem, but any other settlement than the one 
achieved would have prevented the realization 
of the great dream of Italian unity. 

Prussia and Ausiria.— The Seven Weeks’ War 
between Prussia and Austria was fought for the 
possession of the little states of Schleswig and 
Holstein* which the two had previously com- 
bined to wrest from Denmark. But the war 
had been consciously planned, by the great 
Prussian minister Bismarck, with the ulterior 
motive of achieving German unity under the 
presidency of Prussia. Ho knew that the 
depreciation in public opinion which Austria 
would suffer through defeat would make for this. 

He had calculated rightly. Prussia won 
Schleswig and Holstein with immensely increased 
power on the Baltic Coast. Austria was hence- 
forth cut off from all direct communication with 
the German states. A North German Federa- 
tion was formed under the hereditary presidency 
of the kings of Prussia, and the Southern States 
were associated with it in military matters. 

The Making of the German Empire. — One more 
great war was necessary to achieve the founda- 
tion of the German Empire. Bismarck had 
made up his mind that the German problem 
could only be solved “by blood and iron.” 
He meant to fight with France, and in 1870, 
over a question of a disputed sucoession in 
Spain, the Franco-Prussian War broke out. 
The !EWnoh under-estimated the strength of the 
enemy, and though they fought superbly they 
were continually out-matched in numbers. The 
armies sent by the lesser German states had been 
trained up to the standard of the splendid 
Prussian army. The Germans won in battle 
after battle. Napoleon III, brave but incom- 
petent, at last yielded at Sedan. Paris held out 
for months, but had to yield at last. Alsace and 
Lorraine were lost to France. 

In the full flush of enthusiasm the German 
states decided to unite as an Empire, with the 
King of Prussia as hereditary emperor. Each 
state remained self-governing in most loccd 
matters, but the Imperial Government is supreme 
in questions of war, foreign policy, and com- 
merce, and there is more of the element of 
benevolent despotism left in the Government 
of the Geiman Empire than in any country of 
Europe except Russia. 

France became a republic for the third time, 
and has renamed a republic ever since, while 
Austria, with her sphere circumscribed and 
defined, felt impelled to grant Hungary that 
system of self-govemment which has it 

a oonsUtuent of her Empire. So recently 
as 1910 Portugal cast oft the monarchy and 
declared itself a republio, though a royalist 
restoration is not improbable. Ih Spain there 
is always a strong republican party. Thus even 
in our own day the Uavea of the French Revolu- 
tion is at work, and as we shall see, not only 
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in Europd and lands won by Europeans ; it is 
leavening Asia too. It is with justice that the 
Fmioh Revolution has been described as the 
greatest event in modem histoiy. 


THB GROWTH OF THE BRITISH , 
EBIPIRE 

The great fact in British History since Water- 
loo is the growth of the Empire* Before that 
merely the foundations had been laid. The 
Empire looms so large in modem life that it 
requires an e£Eort to realize this fact. 

An immense impetus was given to the growth 
of the colonies by the extensive emigration 
which began soon after 1820, and which was the 
economic solution of the problems of dislocation 
and surplus population caused by the Industrial 
Revolution. Emigrants ilock^ to Canada, 
Australia, New Zealand, and South Africa. 

In Canada the process of colonizing the lands 
westward of the earlier settlements went on 
apace. 

AuHrobLia^’^Tho great continent of Australia 
had been annexed by Great Britain in 1788, 
eighteen years after Captain Cook’s famous 
voyage of exploration to its coasts. It is 
strange to reflect that the flrst settlers in Aus- 
tralia were convicts sent to work out their 
sentences under prison supervision and perform 
pioneer work in this great new colony. Hitherto 
English convicts had been sold into the planta* 
tions of the Southern States of America, but after 
the Declaration of Independence this was no 
longer possible. But there were other settlers 
too, and New South Wales became a regular 
colony. Between 1820 and 1830 settlements 
were made in Western Australia, and South 
Australia became a colony in 1836. Victoria, 
Queensland, cuid Tasmania were later offshoots 
of New South Wales. 

The islands of New Zealand were also colonized. 

‘ In Australia the natives made little or no 
resistance to the settlers. They were nomads 
of a low type. The Maoris of New Zealand were 
a better type, but have also prEbctically died out 
before the advance of white men. 

Africa . — In yet another continent, hardly 
known to Europe before the nineteenth century, 
the British race won a great heritage. TheNorth 
of Africa had had their part in the successive 
Mediterranean civilizations since the daya^^of 
Carthage, but the rest of the Continent was 
; uhex{floted until the Portuguese in the fifteenth 
jOentu^ skirted its coasts. They made trading 
settlements at various points, and other nations 
follow^ suit, but only in the South was a real 
hdlony founded-^the Dutch colony of the Cape, 
4^ fell to Great Britain during the Napoleonic 
Wais^ and |)osse88ion was confirmed to her for 


a caah payment to the King of Holland at the 
post-Revc4utionary settlement of Europe. 

The large Dut^ popi^tion became very 
discontent^ as the influx of Britishers increased. 
The abolition of slavery was their cardinal 
grievance, and they resented in general ^e 
English attitude of indulgence to the natives. 
The centre of Africa was filled with negro tribes, 
often extremely savage and nearly all of a low 
type though often surprisingly cunning and 
scientific in their methods of wariare. 

The great mass of the “ Dark Continent” 
was still vague and unexplored. But on the 
borders of Cape Colony there wore endless oppor- 
tunities for strife between natives and settlers, 
and the “ Boers,” as the Dutch colonists were 
called, resented bitterly the restraints which 
British rule imposed on their hostilities towards 
tho natives. 

Twenty years after the colony passed into tho 
hands of Great Britain tho majority of the 
Boers withdrew from the colony, “ trekking ” 
north, where ultimately they set up two inde- 
pendent republics across the Orange and Vaal 
rivers, republics which later became the Orange 
Free State and the Transvaal. Natal had been 
similarly occupied by Boers, who, however, 
evacuated it when it became a British colony 
in 1843. 

With tho growth of great colonies practically 
monopolized by a white population tho problem 
of reconciling self-government with home influ- 
ence came up. The problem has been solved 
in all the great British colonies of this type in 
tho same way. They have passed through three 
stages to full self-government, and Canada has 
led the way in each. 

In the first stage the colony has representative 
government, generally two Houses with a mono- 
poly of legislation, but practically no control 
over the executive. In the second stage the 
colony acquires power over the executive, which 
becomes responsible to tho legislative instead of 
to the home Colonial Office. In the third and 
last stage a complete federal government is 
sot up. 

Canada . — Canada has had its own legislature 
since 1791, but no further advance was made for 
nearly half a century. The French and British 
colonists quanblled a good deal, and two separate 
ievolts in 1837, Papineau’a in Lower Canada 
and Mackenzie’s in Upper Canada, brought about 
a ocmplete reorganization. The two divisions 
of Canada were made into self-governing pro- 
vinces of one state, and from this time dates 
Great Britain’s definite policy of granting self** 
government to each colony as soon as it be^mes 
sufficiently populated and educated to adnait of 
such organization. 

Nova Scotia and New Brunswick w^ mede 
self-governing in 1848 and Newfoimdland ' 
1858. On July I, 1867# the btganized atati^ 
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with the exception of Newfouhdkuocl* were fede- 
rtdly united in the “ Dominion of Canada,*’ 
which the other settlements in this fast-deve- 
loping land have since joined. 

In Australia the growth of population received 
^an immense impetus from the discovery of gold 
in 1851. By 1856 all the Australian states, 
except Western Australia, had their own legis- 
lature and executive. By this time tho other 
states had successfully resisted the ingress of 
convicts. Western Australia, the least progres- 
sive of the states, continued to receive them for 
some time longer. It too received full self- 
government in 1890. The “ Commonwealth ’* 
of Australia was established in 1900. It re- 
sembles more the federal government of tho 
United States than that of Canada, which is 
more pervasive. In Canada it is understood 
that all such powers as are not expressly assigned 
by the “ Dominion Act ’* to the provinces belong 
to the Dominion. In the United States and in 
Australia the Federal Government can exercise 
only such powers as are expressly delegated to it. 

New Zealand lias become a federation in 
which the provincial “parliaments’* exercise 
strictly local powers. 

South Africa has worked its way to a 
Federal Government through a much mom 
chequered course than the other colonies. 

Capo Colony received self-government in 1892 
and Natal in 1893. But. many problems had 
meanwhile arisen in connection with the Orange 
River Colony and tho Transvaal. They were 
originally independent republics, but the manner 
of their organization and conduct alTeoted 
British interests too closely to allow their status 
to go unquestioned. The Orange Free Stato 
was annexed by Britain in 1848* but restored to 
independence in 1854. The Transve^ was 
similarly annexed in 1877, but its rebellion ^^as 
rewarded by almost complete independence in 
1881, in spite of the practical defeat of British 
troops at Majuba. 

This indulgence gave to the Boc'ra a falst» 
impression of Britisli weakness. The British 
population of South Africa were convinced that 
the Boers were aiming at supremacy. Feeling 
was aggravated by the treatment of British 
immigrants into the Transvaal, drawn by the 
discovery of gold-mines there. The result was 
the outbreak of war in 1899. 

The Beer War broke out && a result of tho 
refusal of Kruger, President of the Transvaal, to 
listen to the representations of Cecil Rhodes, tho 
Prime Minister of the Cape, on behalf of the 
“Uitlanders.” 

Each side ^under-estimated the courage and 
resources ol the other. The war lasted two 
Aud a hall years, with a terrible cost of men and 
money, but inevitably at last the republics were 
beatem and absorbed into the British Empire. 
They were at first crown colonies with a promise 
of sedf^govemment later^ a promise speedily 
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fulfilled by the Liberal Government, which 
granted them complete self-government in 
1906. 

Three years later the four South African 
colonies were federally united imder the name 
of the Union of South Africa. 

Meanwhile the “ Dark Continent ” had been 
rapidly opening up, and elsewhere than in tho 
South British influence had spread. 

The Seramble for Africa.— Almost as inti- 
mately involved in British interests as South 
Africa is Egypt in the north. From 1517 until 
Napoleon’s famous expedition in 1798 Egypt 
had belonged to the Turks. Afterwards it fell 
into the hands of the Khedive Mehemet Ali, who 
hold it as a sort of viceroy of the Sultan. Ismail, 
tho grandson of Mehemet Ali, had fallen under 
tho spell of the West, and ho introduced Western 
education and Western science into Egypt. 
But his finances became hopelessly involved. 
He owed vaat sums to France and England, and 
these Powers claimed to appoint repteseutatives 
to supervise the collection of taxes and method 
of their expenditure. 

Ismail secretly tried to stir up rebellions in 
Cairo, and the Sultan of Turkey, the nominal 
sovereign of the Khedive, was requested to 
appoint a new ruler. 

This he did, but Arab rebellions followed, and 
the English sent soldiers to Egypt to subdue 
them. Franco and Italy refused to help, and 
therefore have never been able to object to the 
British occupation of Egypt. Egy|)t became a 
British Protectorate under a new Sultan when 
Turkey joined in the Great War of 1914. 

Egypt has prospered morveDously under 
British rule, and has successfully withstood 
enemies from without. 

To tho south of Egypt proi)er lies tho Egyptian 
Sudan. It is a desert region* with fierce and 
barbaric tribes dominating the more peaceful 
population. The great General Gordon worked 
wonders there from the time of his appoint- 
ment to govern it in 1894, but his resigna* 
tion ten years later was followed by a rising 
under an Egyptian pretender* who declared 
himself the successor of Mohammed and was 
called the “ Mahdi.” It was a dangerous 
movement. 

The Sudan was but thinly gaiTisoned by 
Egyptian soldiers, and the British Government 
judged it best to withdraw from the region 
altogethei;. 

General Gordon was sent to perform the 
, dangerous and delicate task. He was shut up 
in Khartum* with only one white man and the 
natives to help him, when tho Mahdi with a 
fierce horde surrounded the pUce. An army 
not far off at Suakin was inexcusably withdrawn* 
and Gordon was left for months without relief. 
The expedition which went at last arrived a 
day too late. Thirteen years later Sir Herbert 
Kitchener* with a completely reorganized 
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Egyptian army, reconquered the Sudan and 
destroyed the power of the Mahdi for ever. 

Th$ JE7fl!p2orers.>---Meanwhile Europe had 
wakened up to the possibilities of Africa. 
Brave explorers, chiefly Britishers, had for a 
oentury been striving to make the mystery of 
the Continent less, when in 1880 the European 
Powers practically agreed to divide Africa 
between them. 

The pioneer work of the Scotsman James 
Bruce, who in 1770 discovered the source of the 
Blue Nile, was followed up by Mungo Parkis 
exploration of the Niger almost immediately 
afterwards. 

In 1841 David Livingstone, the heroic mis- 
sionary, began his life-work of exploration and 
evangehauaition. Ho traversed great tracts of 
the Continent for nearly thirty years, dying at 
la^t alone with the natives, who loved him and 
bore his body many miles to the coast to give 
it into the keeping of white men, until it was 
given burial at last in Westminster Abbey. 

It was the work of men like these which fired 
the ambition of the European Powers to have 
their part in Africa. In the ** spheres of influ- 
ence ** circumscribed in 1880 no outside power 
may interfere unless from such motives as shall 
have won the approval of the European Powers 
in genered. 

Only two native staters stand without these 
spheres, the republic of Liberia and Abyssinia. 
IJberia was romantically founded by tho re- 
shipping of liberated American negroes to thoir 
ancestral shores, an enterprise begun in 1821. 
Abyssinia was an ancient native state which 
by its nature commanded respect for its inde- 
pendence. 

In the rest of Africa, Germany and Portugal 
each have two tracts south of the Equator, one 
on the East and one on the West side. Between 
them cuts the British sphere from the South 
Afriocm Union up to the great lakes, including, 
besides the Union, tho districts of Rhodesia and 
Beohiianaland, both under British protection. 
At this point German East Africa touches the 
Congo Free State, which belongs to Belgium and 
stretohes to the West Coast. 

North of the Equator Great Britain has 
British East Africa and Uganda, stretching up 
to Egypt. West of this stretches a vast desert 
territory allotted to Franco, to whom Morocco, 
Algeria, and Tunis also, cither absolutely or 
practically, belong. 

Tripoli has been won from the Turks by Italy, 
and on the west coast there are strips of territory 
accountable to France, Great Britain, and Ger- 
many. When the railway from Cairo meets that 
which, is being construct^ northwards from the 
Cape, great strides will have been made in the 
unveil^ of the mystery of Africa. 

The {snoblm of political emancipation in 
Eg^t, and more remotely in the other parts of 


Africa under British rule, wiU have to be faced 
in the future. It is essentially different from 
that in the colonies where the mass of the popu- 
lation is white. Already ihete is agitation in 
thinking men can hardly approve 
the Egyptians as ready for self-government. 
The whole problem is involved in the larger 
question of the relation between the white and 
black races. 

The Problem ot India.— Somewhat similar, 
and even more pressing, is the problem which 
Great Britain has to face in its great dominion 
in India. 

During the nineteenth century British power 
has advanced steadily in India. In Central 
India the destruction of the power of the 
Mahratta princes added largely to British terri- 
tory. This was followed up by the annexation 
of the territory round the Lower Indus, the 
Punjab, and tho larger part of Burmah. 

The widespread mutiny of 1867, which spread 
through nearly all the native soldiers in Northern 
India, illustrates some of the difficulties of 
governing an alien people. It was complete^ 
suppress^ within a year, but at tho cost of 
much misery and many lives. 

An immediate result was the dissolution of 
the East India Company and the taking over 
of the government of India by the Crown. No 
war has since taken place within India, though 
there has been much fighting on the borders. 
Two-thirds of India is now directly under 
British rule. One-third is still ruled by native 
princes, but owning British sovereignty. 

India has prospered mightily under British 
rule. Railways and canals have connected up 
distant parts of the Continent. A system of 
irrigation has done much to prevent the terrible 
famines which were once the scourge of India. 
Manufactures have been introduce, and tho 
cotton goods of Bombay threaten to oust those 
of Lancashire from the markets of the world. 

It seems an anomaly that a small country like 
England should control the destinies of India 
and its teeming millions; for India with its 
tale of ancient civilizations is very different 
from Africa. But it must be remembered that 
England’s rule and policy has alpne made 
possible, even remotely, some sort of unity for 
India. The civilization winch England has 
consistently tried to introduce is breaking down 
the divisions of race and caste and religion. 
But the movement is necessarily slow. Here, as 
in Egypt, there is a class of political agitators, 
chiefly sWdents, but no one can justly claim 
that India is in any way ripe to rule itself. 

So on all sides there is peace and prosperity 
within the Empire. But thinking men can 
hardly contemplate the situation altogether with 
oomplao^cy. Hiere is danger in too mtlch de- 
centralization, and it is important that# with, 
the loosening of the inateri^ bonds whi<^' 
formerly tied the colony to the mother 
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the ties of eeotiment and sympathy should be 
eml^hasized* With the Eastern nations waking 
up to Western civilisation the ** yellow peril*' 
is no mere bogey, and can only be faced by 
solidarity between the different parts of the 
iSmpire. 

PROGRESS IN IBAST AND WEST 

The great fact in the modem world is demo- 
cracy. Everywhere the trend is towards popular 
government, and its almost inevitable accom- 
pemiment, a measure of economic socialism. 

In England, for instance, the* democratic 
government is theoretically complete, short of 
manhood suffrage. In practice the party system 
acts as a check on populkr despotism, the House 
of Lords really representing the Conservative 
party, and acting as a check when the Liberals 
are in power. 

Free education, free moals, and medical 
inspection of school children, the taxation of 
the higher classes to lesson the burdens of the 
poorer people are all aspects of State socialism 
which the most pronounced Conservative tends 
now to accept as part of the natural economy. 

A marked feature of the modem state system 
is the minimization of Church influence. A 
natural result of that system of toleration, which 
was initiated by the repeal of the Test and 
Corporation Acts in 1828 and Catholic Eman- 
cipation in 1829, is the practical equality of the 
sects. The mediaoval function of the Church as 
a keeper of the public conscience has disappeared, 
and the State performs the function itself. 

Yet there are numerous signs of discontent 
with English democracy as it is worked. In the 
vital questions connected with the relations 
between capital and labour, there is an increasing 
impatience of political methods and a tendency 
to appeal to economic coercion by means of 
strikes. 

There are many who favour the Referendum 
as a surer means of keeping legislation in touch 
with popular feeling. 

Others still would dispense with Parliament, 
and establish more completely that system of 
bureaucracy which Parliament has in fact, 
through the increasing complexity of public 
business, fovind it convenient to employ. 

Thus there jare many problems still to be faced 
in the working out of democratic principles. 
But the importance of these principles, whatever 
be their form of working, is ingrained in the 
minds of modem men. Even the great yellow 
populations of the Far East are fast adopting 
them. ^ 

Cblni lUld^ Japam-^Before the nineteenth 
century the two great nations, China and Japan, 
had luMdly touched the destinies of Euroj^e. 
To-day they are ihiimately connected, for good 
or evil; wi^h the W^tem world. 

" ThCOhineiSe have a civilisation older than any 
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in Europe. They belong to the Mongolian race, 
taking that class in its larger acceptation. By 
the sixth century b.c. the Chinese knew how to 
write, and had established records which give a 
fairly authentic story accounting for the previous 
2000 years. In the sixth century the philo- 
sophic but materialistic teaching of Confucius 
was established, and in the second century b.c. 
Buddhism was introduced from India.' In the 
ninth century a.d, they hod already invented 
printing. 

In the thirteenth century the Mongols proper 
conquered China, and it is of the splendours of 
the Court of Kublai Khan, a ruler of a Mongol 
dynasty, that the famous medieval traveller 
Marco Polo tells the tale. The Chinese re< 
asserted their independence in the next century, 
but in the seventeenth century a barbarian 
branch, called the Manchus, seized power, and it 
was a Manchu dynasty which was ruling when 
tlio revolution of 1013 turned China into a 
republic. 

Previous to this the namo of China had 
become almost symbolical of the blindest con- 
servatism. European traders brought tea from 
China in the seventeenth century, but all inter- 
course with the West was strenuously resisted. 
Attempts to exclude British trade led to the 
“ Opium War ** of 1 840, after which Hong Kong 
was given up to Great Britain and certain other 
ports were opened to British trade. A few 
years later England and France joined in re- 
prisals against China for the imprisonment of 
some Englishmen, and more ports were opened. 
Soon after the English helped the Chinese 
Government to put down a semi -religious revolt, 
led by a mad adventurer against the Govern- 
ment. 

Meanwhile there was no progress in China. 
She had early developed an exquisite taste in 
silk and pottery, but the arts were stereotyped, 
as was the system of education, which consisted 
of a mass of traditional facts handed on from 
one generation to another. 

Japan, too, when it first attracted the notice 
of Europe, was as anxious as China to escape it. 
Japanese history can only be trcbced back as 
far as the seventh century a.d. The Japanese 
had probably taken possession of their islands 
about six hundred years before. They are a 
people of mixed race, but probably have Chinese 
blood in their veins, and resemble Chinese some- 
what in appearance, but ethnologists are inclined 
to insist on an Aryan element in the race. 

Their history was not unlike that of the 
nations of Europe in the early Middle Ages. 
They were ruled by an Emperor called the 
“ Mikado,*’ but a kind of feudalism grew up 
and ultimately prevailed. Portuguese traders 
visited Japan in the sixteenth century and 
Jesuit missionarieB followed in their steps, but 
not much progress was made. The Dutch 
made some settlements in the islands, but the 
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Japanese shut themselves up m an obstinate 
m<^ieevalism. 

The ^Awakening of Japan , — At last in 1854 
Japan was reluctantly persuaded to open 
certain ports to the United States and Great 
Britain; Russia and Holland soon obtained 
similar privileges. 

In 1802 a Japanese embassy was scut to travel 
through Europe and America to study Western 
wa 3 rs. Everything was new to them. In the 
mid-nineteenth century Japan had no idea of 
modem inventions. With the reports of the 
embassy a vast enthusiasm for progress grew 
up, but the progressives had to fight a rabid 
obstructionism. In the process the traditional 
feudalism was broken down, and the Mikado 
became the progroasive head of a progressive 
State. 

The story of Japan in the last forty years 
reads like a fairy tale. The Japanese became 
greedy of progress. A fine navy and army were 
soon formed. Electric light, telegraphs, and 
telephones were introduced into the coimtry. 
Universal education became the rule. In time 
the land won a parliamont, though the Mikado 
is still more powerful than most constitutional 
lungs. 

Japan, a small nation, about as big as Great 
Britain, first proved her new-found strength in 
a struggle with China. 

The Chino -Japanese AVar broke out in 1894. 
The cause was the alleged intention of China to 
invade Korea, the peninsula lying between the 
two countries. Contrary to expectation, Japan 
won easily on land and sea. 

But the Japanese hod never really feared 
China. She anticipated a Russian domination 
of China, and her anticipations were justified in 
so much as Russia stepped in to deprive Japan 
of the fruits of her victory. Japan bided her 
time, but in 1904 she went to war with Russia. 
The Russo-Japanese War is the most significant 
war of modem times. 

There had grown up a Russian tradition by 
which that country was believed to have vast 
military resources and a perfect military organi- 
sation. Great Britain had boon in constant 
fear of Russian aggression in India. It was 
this fear which caused the war between England 
and Afghanistan in 1879. 

A guarantee of help from Great Britain, if 
any other Power should join Russia against her, 
encomaged Japan to declare war. She was 
. consistently victorious on land and sea. The 
fiction of Russia's efficiency was shattered. In 
battle after battle Russia lost more men than 
fell altogether in the Boor War. The Japanese 
more than justified the reputation for courage 
efficiency which they had won in their war 
. with China. 

She yph Korea, and Russia gave up all claims 
onMaaehuria, which was restored to China, but 


the important result of the war waa the shifting 
of standards. Japan sprang into place os a 
first-class I*ower,and the Russian bogey no longer 
caused panic fear. 

There are signs too that Chinese progress may 
receive speedy and incalculable increase. Manyt' 
reforms have been recently carried out, and on 
FebruaEiry 12, 1912, China became a republic. 
For the last four centuries European ^ peoples 
have been exploiting the lands and riches of the 
East. Already the tide has turned. The 
islands of the Paoifio and Indian Oceans are 
being won back by Asiatics. There is a vast 
influx into South Africa, Australia, and Western 
America. It may yet be the fate of Europe to 
defend itself against the power of progressive 
Asia* 

Meanwhile a recent conflict between Western 
ideas of freedom and the traditional despotism 
of the East has been watched with breathless 
interest by all the world. 

The Turko-Balkan War.— -It was not until 
1898 that the winning of Greek independence 
of Turkey found a sequel in the struggle for 
freedom by the other Balkan and Danubian 
provinces still in the hands of the Turks. The 
rule of the Sultan over Christian populations has 
been ever oppressive, and any effort towards 
freedom has been mot by brutal reprisals. In 
1877 and 1878 Russia fought Turkey in support 
of a nationalist movement among those Slavonic 
peoples. It began in Bosnia and Herzegovina, 
and was joined by Sefvia, Bulgaria, and Monte- 
negro. As a result of the war Roumania, 
Servia, and Montenegro won their independence ; 
Bosnia and Herzegovina were placed under 
Austrian administration, and became part of 
her Empire in 1908. Bulgaria still paid tribute, 
but later won her independence. 

Promises of reform within the territory re- 
maining to Turkey were made but never carried 
out, in spite of the efforts of European diplomacy. 

At last in 1912 the Balkan States took matters 
into their own hands, and went to war on behalf 
of their co-religionists in Albania and Mace- 
donia. Naturally in case of victory territory 
won from the Turk was to be divided between 
the allies. 

The Balkan States (Bulgaria, Servia, Greece, 
and Montenegro) in going to war with Turkey 
defied a declaration of the Groat Powers that 
they would agree to no change ’in the eUxitue 
quo in South-East Europe. 

They were splendidly victorious. Macedoiaia 
and the whole of Thrace were taken, and when 
Adrianople fell the Turks agreed to terms of 
peace. 

Unfortunately the allies could not agree on 
the division of the spoil, and a new war between 
them broke out. B'algaria, which had been tl^ 
leading spirit in the resistenoe to the Turk, waa 
badly beaten by Servia and Greece, and im^ed 
by the Roumanians, who now ihteriei^ Whab* 
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ever be the ultimete settlement with regard to The Turkisli population is brave and sober 
the iands oonq\iered ifom the Turka^ they are at enough, but the despotism of the Sultan lies 
least freed from the Turkish domination. Slowly heavy upon them, and inveterate Moham- 
but surely the Turk is being pushed out of medanism opposes all progress. 

Europe. Yet even in Turkey there is question Turkey, like Russia in a less degree, is an 
of reform, but so far the Young Turk party has anomaly in a modem world of progress, 
achieved but little. 

COURSE OF BEADING 

In general it may be taken os a good arrangement of a course of reading on an> period of history 
to begin with something in the khape of outlines (this is the function of the article to which this 
course of reading is appended) and then turn to bigger books. Standard histories of the period, 
which, though not always to be read steadily tiirough, may bo dipped ” into where they treat of 
specially interesting subjects. Sometimes the bigger lilstories are wor^ of literary genius, and tempt 
the reader to continuous reading. Wlion this is the case so much the better. The third stage in 
the study of a period is to read monographs on aspects of the time which make some special appeal 
to the student, or others, which, loss interesting in subject, liavo some special charm of style. The 
cream of all historical reading is biography, and among good biographies the student will do well 
to range at large. It is always valuable and fascinating to read contemporary documents, and, 
indeed, such rea^g is indispensable to the real appreciation of a period. Such documents are being 
increasingly printed and reprinted in easily available forms. 

Anthropology, the study of man’s place information may be hod in Tylor’s liJarly History 
in the animal kingdom, constitutes an impor- oj Mankind, Lord Avebury’s Prehistoric Times 
tant branch of science, and may or may not b(3 and Origin of CivUiaation. 
studied by the historian. The best book to Egypt.— -The study of the foregoing books 

commence with is Anthropology by E. B. Tylor, should have given a sufKoient general history of 
an inspiring outline. This breaks up the ground the beginnings of races and racial distribution, 
generally. The anatomical asjieet may well Ijo and have prepared the way for a special study 
followed up in T. H. Huxley’s Man's Place in of the different early re^^s. For those who do 
Nature, but the reader is advised not to hea^o not wish to study ethnology, except as an 
his views of evolution upon Huxley. Natural introduction to the study of the early races. 
History of Man by J. C. Prichard has ohaptors Haddon’s Races of Men, Wanderings of People, 
on tho samo aspect. (Soo also Zoology for and Morgan’s Ancient Society may bo selected. 
Evolution and Origin of Species). An excellent Masporo’s Dawn of Civilisation (vol. i. o£ 
popular outline of the modem knowledge of History of the Ancient Peoples of the Classic East, 
the first men is given in chapters xli., xlii. edited by Sayce) may then be road, and the 
and xliii. of Science from an Easy Chair, by story may be followed out in The Struggle of the 
Sir Ray Lankester ; follow this by Ancient Nations and The Passing of the Empires, 
Hunters and their Modem Representatives, by (vols. ii. and iii. of the same work). Egypt is 
W. J. Sollos. The problem oi Animism may be treated hero with the other early empires, and 
followed up in Prichard, and more elaborately this is probably the best way to study its history, 
in Tylor’s Primitive Culture (chaps, xl.-xli.); A useful supplement is New Light on Ancient 
religion and mythology iu this book too, cuid Egypt, also by Mospero. A fuller and more 
further in J. G. Frazer’s Golden Bough, and specialized treatment of Egypt will bo found in 
Andrew Lang’s Myth, Ritua^ and Religion, A History of Egypt by Flinders Petrie. Useful 

V Ethnology, the story of man as divided sidelights may be hod from Records of the Past, 
into rooesjr may well be commenced by reading first and new series, from The Telhel^Atnarna 
Ancient Society, by L. H. Morgan, which deals Letters, by H. Winokler, and also J. P. A. 
with the evolution of man from savagery. Erraan’s Lf/c in Ancient Egypt, For the Ptole- 
Tot&mism and Exogamy, by J. G. Frazer, is also maic period read The Empire of the Ptolemies, 
oonoemed with primitive society, but may be by J. P. Mahaffy ; the Roman period, J. G. 
taken at supplementary. For ethnology proper Milne’s A Histo^ of Egypt under Roman Rule 
0. Haddon’s Races of Men is a suitable out- (see also Rome, below) ; A History of Egypt in 
line ; The Wanderings of Peoples, by the same the Middle Ages, by S« Lane-Poole ; A. A. Paton’s 
authoT, may be taken as a sequel. The classical History of the Egyptian Revohdion, and D. A. 
tneatise of JT. F. Blumenbaoh, De Generis Humani Cameron’s Egypt in the Nineteenth Century, 
Fortetode is in Latin. The Races of Man, Babylonia and Assyria.— Maspero’s Dawn 

by J. Denilm, can be read after Haddon, and of Cimlisation (dealing with ChaldaDa as well as 
a&o H. Keane’s Ethnology and Posit and Egypt) is a suitable introduction. More 
PressrtU . . specialized is A History of Summer and Akkad, 

■ The boghiaings of CivUueaions are treated of by L. W, King, which should bo read for the early 
AneSm Society (above); further races of Babylonia until the foundation of the 
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monarchy. Maspero’a Struggle of the NoHona 
mtroduoea Assyria* and thb may followed by 
R. W. Rogers* Hisiory of Babylonia and Assyria^ 
Read, f^Hher, A History of Art in Chaldcea and 
Assyria by Perrot and Clxipiez; and Records 
of the Past first series edited by S. Birch (vols. i. 
and alternate volsOr^and new series edited by 
Sayoe (vols. i.-vi.) give translations of ancient 
monuments. 

Israelites. — Ewald’s itistory of Israel 
is the best book to use as a foundation for the 
study of the history of Israel. The bulk of the 
book is the history of the Israelites from the 
Exodus to Christ. Primitive history has an 
introductory chapter, and later events an 
appendix. Sayce’s Early Israel and the 
Surrounding NcUiona is a good corrective and 
supplement. Cuneiform Inscriptions and the 
Old Testament by Schrader is good for its 
special purpose, and there are innumerable 
books on special aspects of the Israelites in the 
Biblical period. 

Hittites and PhCBniOlanfi. — ^Maepero’s Struggle 
of the Nations (see Eg 3 rpt, above) gives a good 
introductory sketch and can bo followed by 
The Passing of Em/pires. More specialized are 
Sayoe’s The HittUes and Messerschmidt’s The 
Hittites. Read G. Rawlinson’s History of 
Phoenicia for the Phoenicians, and J. Garstang’s 
Land of the Hittites links up Hittites and Phoeni- 
cians. For those who can read Fmnch, the 
geography, art, and architecture of Phoenicia are 
dealt with in Renan’s Mission de Phenicie ; and 

R. M. Burrow’s Discoveries in Crete gives the 
results of research on that Phoenician site. 

Persians, Medes, and Parlhians.— Road The 
Five Great Monarchies, The Sixth Monarchy, 
and The Seventh Monarchy by G. W. Rawlinson. 
Media by L. A. Ragozin, and Parthia by G. W. 
Rawlinson are useful so far as they go, and 
Sir H. 0. Rawlinson’s Cuneifortn Inscriptions of 
Western Asia and Kersharp’s Studies in Ancient 
Persian History supplement various aspects. 

S. Lane -Poole’s Mohammedan Dynasties, Sir J. 
Malcolm’s History of Persia, and Sir C. R. 
Markham’s A General Sketch of the History of 
Persia (the last two modem), bring Persian 
history up to the present era. 

Greece^A scholarly end interesting out- 
line of Greek history is supplied by Professor 
Bury’s History of Greece to the Death of Alex- 
ander the Great. J. *P. Maliaffy’s Grekk Life 
and Thought from Alexander to the Roman 
Oorsquest and The Greek World under Roman 
Sway take up the tale from the point at which 
Bury ends, but give, of course, fuller treatment, 
tnie reader who has mastered these is prepared 
for fuller and more specialized treatises. Pro- 
fesabr Ridgeway in The Early Age of Greece 
dbouam the problems connected with the 
rdLatlouii between the civilization of Mycena 
and the oivilimtion of Greece. New Chapters in 
Ores^ ^js^^ by Percy Gardner may be read 


for a clear and scholarlv account of the recent 
exoavatidhs in the regfa^ of Greece and the 
conclusions to which they lead. The greatest 
of the larger histories of Greece is that of 
George Groto. The first part dealing with 
“ legendary ” Greece is now of little value ; ^ 
but the second part, dealing with historical ” 
Greece, holds its place, although even some of 
this is now obsolete. But the serious student who 
would know his Greece thoroughly had better 
master Grote. Its chief value is the exposition 
of the nature and working of the Athenian 
democracy (read especially chap. xxxi. vol. iv.) ; 
and the chapters on Socrates (Ixvii. and Ixviii. 
vol. viii.) and the Athenian empire (xlv. vol. v.) 
should be road by every student. For military 
history Grote is not valuable, and a better 
account of some of the wars may be found in 
G. B. Gmndy’s The Great Persian War and Us 
Preliminaries. The first great authority on the 
Persian War is the Asiatic Greek Herodotus, 
whose History may be read in an English 
translation by G. Rawlinson, or in two volumes 
by G. C. Macaulay. Herodotus devotes six 
books to the preliminary history of the com- 
batants. An exhaustive study of the Pelopon- 
nesian War will be found in the article under 
that titlo in the new edition of the Encyclopcedia 
Britannica, and a contemporary account is 
furnished in the History of Thucydides, whose 
treatment in its concern with the “ science of 
government ” is almost modem in tone. The 
speeches can hardly be authentic, but they aro 
its most valuable part for the light they throw 
on contemporary feeling and thought. Jowett’s 
translation is supplemented by a volume of 
notes. Xenophon’s Memoirs should be read for 
a contemporary account of Greek history after 
the decline of Athens. Alexander's Empire, by 
J. P* Mahaffy, supplements the outlines for that 
period. Some A^ects of Greek Genius, by S. H. 
Butcher, focuses attention on the Greece that 
lives, and Warde Fowler’s CUy State of the 
Greeks and Romans is an eminently readable 
summary of the constitutional history of Greece 
and Early Rome ; road also A. H. Greenidge, 
Handbook of Greek Con^stUutional History. 
Mahaffy’s Social Life in Greece from Homer to 
Menander, and Winoklemann’a History of 
Ancient Art. E. Abbott’s Pericles and the Golden 
Age of Athens is an especially valuable mono- 
graph on the most brilliant period of Athenian 
history (compare this with the masterly pioturo 
of Pericles by Thucydides), and B. Wheeler’s 
Alexander the Great should be read, and the 
Greek Lives in Plutarch’s ParaUd Lives. {Beo 
also Greek Language for Literature.) 

4 The Romian peri^ of Greece already outlined 
by Mahaffy’s The Greek World urder^ Baman 
Sway is al^ dealt with in the Hidory of Greece 
by G. Finlay (see also Rome, below), which ’ 
covers the period from 146 b.0. to 1864 
(Tozer’s edition, Ckuendon Pcesiel).- Jebb’s 
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Modem Gteeeit and Sotgeaiot^B Clreeoe in the 
Nineteenth Century may it)e mad as supp Wents. 

Rome«^An excellent little outline of Roman 
history, covering the period from the origins to 
the Fall of Rome, is furnished by a volume of 
?he Peopte^e Bookt^ A Hietory of Borne, by 
A. F. Giles. The best outline on a larger scale 
is Pelham, OuUinea of Boman Hietory, a 
masterly treatise published as an article in 
the new edition of the Encyclopoedia Britannica, 
and as a separate work. Two other comple- 
mentary outlines which are less emphatically 
constitutional are How and Leigh’s A History 
of Borne to the Death of Ccesar, and Bury’s 
scholarly and interesting volume T?ie Students* 
Boman Empire, 

After reeding these, Warde Fowler’s CUy 
State of the Qreeke and Bomans will be found 
illuminating on early Roman constitutional 
history, and the same writer’s suggestive essay 
Borne in the Home University L^ary may be 
read with advantage. 

At this point turn to larger books. The 
standard work among these is the late Theodor 
Mommsen’s History of Rome to the Death of 
CcBsar, to which is appended for completeness, 
though it is hardly on the same scale, a com- 
panion volimie entitled The Provinces of the 
Roman Empire, All the volumes ore pub- 
lished, in an English translation, by Messrs. 
Macmillan. Tlie work without the supple- 
mentary volume is also to lye had in Dent’s 
Everyman's Library (4 vols,). Mommsen, like 
Grote, is especially valuable, because a point of 
view enthusiastically held inspired his work to 
the level of literature. He merely touches on 
the vexed question of the origins of the city, 
and passes on to his main theme, the fall of the 
Republic. He found a parallel between ancient 
and modem conditions, and treated his characters 
as vividly as though they were modem. No 
student of Roman Histoiy can dispense with 
this work. 

A popularly written and profusely illustrated 
History of the Romans, by Victor Duruy (Eng. 
trans., 6 vols.), deals with the general histoiy 
of Rome to the barbarian invasions, and is a 
very pbasant work. 

The struggle between Rome euid Carthage, 
forms the fourth and last part of Carthage in 
the Story of the Nations series, but the whole 
volume may be read with profit. 

Furth^ light on the republican period may 
be got from a recent book by W. E. Heitland, 
A Short History of the Boman Bepvhlk. The 
last century of Republic has been a favourite 
theme for historians, and the student attracted 
by this period will find ample reading. The 
beginning of the Revolutionary period are 
tinted hi A. H; J. Qreenidge’s History of Borne 
from 193 b.o. to a.d. 70, of which only one 
brilH^t voluttte owing to the 

auihbrV 4arly death in 1306r same writer’s 


Roman Public Life in Macmillan's Handbooks 
of Ari and Archceology is also an attractive work 
dealing with Roman Institutions. 

Warde Fowler’s Social Life in the Age of 
Cicero gives the atmosphere and local colour 
valuable as a setting for the political story, 
and should certainly be read. * The same writer’s 
Life of CcBsar, and the Life of Cicero by Strachan- 
Davidson, both able biographies (Heroes of the 
Nations series), are valuable for this period. 

The little volume Julius Caesar in the People's 
Books is an admirably suocinct, scholarly, and 
living study. 

Caesar's Conquest of Qaul, by T. Rice Holmes, 
should be read by aU interested in the military 
side of CsBsar’s activities, and all students 
should read at least part of Csosar’s QMio War 
in the original or in one of the numerous trans- 
lations. 

Further contemporary atmosphere may be 
obtained in the translation of the whole Corres- 
pondence of Cicero vHth his Friends, by E. S. 
Shuckburgh. Some of the best of Plutarch’s 
Lives are drawn from this period. The best are 
those of the two Gracchi, Marius, and Sulla, 
Pompeius and Csasar, Brutus and Antony. 

For the history of the empire, Bury’s work 
may be followed by H Stuart Jones’s Story of 
the Boman Empire and W. T. Arnold’s Boman 
Proxnneial Administration, and by the portion 
of Mommsen’s work dealing with this period. 
The Life of Augustus in the Heroes of the Nations 
scries is an appropriate biography to read at 
this point. 

J. S. Reid’s Municipalities of the Boman 
Empire deals with an important phase of im- 
perial history. Dill’s Boman Society from Nero 
to Marcus Aurelius is also valuable as a picture 
of the life of the times. 

At this point the student would do well 
to turn to Gibbon’s great work. The Decline and 
Fall of the Boman Empire, Edward Gibbon 
lived from 1737-1794, but his work is still the 
standard treatment of tho Empire in its decline, 
and J. B. Bury’s elaborate edition with its 
generous footnotes brings the work abreast of 
modem research. The first larger and really 
valuable part of Gibbon’s work deals with the 
period from 180 to 641 A.i>. The most famous 
portion is the fifteenth and sixteenth chapters, 
giving the early history of Cliristianity and ite 
relation to the Roman government. There is 
a certain amount of historical truth in the 
study, but facta and proportions are distorted 
by the ironical attitude of Gibbon towards 
Christianity. Even Gibbon’s first part treats 
of a period which has already cec^d to be 
Roman, and is labelled for convenience the 
“Middle Ages.” For later histoiy of Rome, 
see Middle Ages and Italy. 

A valuable illustrative volume for the whole 
course of ancient Boman History is H. Stuait 
Jones’ Companion to Boman History, 
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The Middle Ages 

> 

The period loosely called the “ Middle Ages 
from the break up of the Boman Empire to 
the period of the Kenaissanoe and the Refor- 
mation is so enormous and complex that it 
does not readily lend itself to outline treatment, 
and the attempt at such treatment has seldom 
been made. Tlio most satisfactory text -book 
dealing with the whole period and a sufficiently 
adequate introduction is Europe in the Middle 
Age, by Thatcher & Schwill. After reading this, 
the beginner would do well to turn to the first 
three volumes of Messrs, Bivington’s Periode of 
European History^ The Bark AgeSy by C. Oman, 
The E)npire and the Papacy, by F. F. Tout, and 
The Close of the Middle Ages, by B. Lodge. 
The brilliant and suggestive essay. Mediaeval 
Europe, by H. W. C, Davis in the Home Univer- 
sity Library, may then be read with appreciation 
and profit. 

After this preliminary' reading the period 
may best be studied in sections either chrono- 
logical, or according to various aspects. It 
would be well to concentrate first on the period 
of the break up of the Boman Empire and the 
bararian invasions. For the former subjects 
chaps, xxix.-xxxvi. of Gibbon’s Decline and 
Fall (ed. Bury) should bo road, and for the 
latter chaps, xxvi., xxxviii., xlv, and lii. 
Chapters (besides the xvth, and xvith), dealing 
with Christianity are xx., xxi., xxviii., xxxvii., 
xlvii, and xlix. 

L. Duchesne’s Early History of the Christian 
Church may be read in an English translation, 
and is a scholarly yet popular account of the 
origin of the Boman Church, the first heresies, 
&o. 

A further vivid study of those branches of 
the barbarian peoples who successively invaded 
Italy in the “ Dark Ages ” will be found in 
Hodgkin’s Italy and her Invaders, Henry 
Bradley’s study, The Ooths, gives a rapid survey 
of the history of the Goths “ from the earliest 
times to the end of v the Gothic dominion in 
Spain.” The early port of Milman’s History 
of Latin Christianity, a work of considerable 
literary quality, covering the whole of the 
Middle A^s, may be appropriately read at this 
point. tSio Life of Constantine in the Heroes of 
the Nations series gives a good picture of the 
beginning of the period, and of one of the 
characters who determined in part by Ids 
deliberate policy some main features of its 
history. The first two volumes of the Caw- 
bridge Mediaeval History (a collaborative and 
elaborate work in course of publication) deal 
with the Empire after Constantine. 

, The early part of Lavisse and Bambaud^s 
excellent and scholarly Histoire Qinirale is also 
interesting and valuable. Gregorovius* stan- 
dard work, The History of Rome in the Middle 
Ages (tr. Hamilton), treats the history of the 


papacy from the year 400 in the form of 
biograjduos of the Pop^. Bury’s Later Rtytnan 
Empire is invaluable for the story of the 
Eastern Empire from 305 to 800, to be read 
also in Finlay’s History of Greece, and Oman’s 
Byzantine Empire, a smaller book. The Lip 
of Theodorio the Ooth in the Heroes of the Nations 
series, should be read as a treatment of a character 
unique in its interest, and a career concentrating 
the main forces of the period. 

J. B. Oreon’s brilliant studies. The Making of 
England and The Conquest of England, should 
certainly be read by all interested in Early 
English history, though the author’s conclusions 
are not now generally accepted. A more recent 
book, England before the Norman Conquest, by 
C. Oman, is admirably fresh and original, and 
embodies the results of much modern research. 
An alternative volume is The History of England 
befoi'e the Norman Conquest, by Thomas Hodgkin 
(the first volume of the Political History of Eng- 
land (12 vols. Longmans). 

The FuU Middle Ages 

The irruption of the Northmen, the foundation 
of the Holy Boman Empire, and the develop- 
ment of feudalism seem to mark the bogirming 
of a second stage in mediaeval history, and the 
student might well end this stage with the end 
of the thirteenth century. The reader will 
naturally turn to the volumes of the Cambridge 
Mediaaval History dealing with the period, when 
these shall have appeared. Gibbon is still 
valuable on this period, and his chapter on 
Charles the Great (chap, xlix.) and those on 
Mohammed (chaps. 1. and li.) should be read. 
The Life of Charles the. Great, by Einhard, a 
friend and contemporary of tho Emperor, 
should certainly be read. Written, of course, 
originally in Latin it may be had in an English 
translation. This may be followed up by 
Asser’s Life of Alfred, for though a century 
divides them there are many parallels between 
these two great sovereigns. Students especially 
attracted by these subjects should read also the 
volume on Charlemagne in the Heroes of the 
Nations series, and Alfred the Grecth chapters by 
Frederic Harrison, Sir F, Pollock, and others 
(ed. by A. Bowker). Th^e may be followed up 
by James Bryce’s brilliant monograph The Holy 
Roman Empire, 

Milman’s Latin Christianity is veduable stiU 
for this period, and an excellent corrective to 
Gibbon. Especially good is the General Survey f 
the fourteenth book at the end of the work, 
which migjit be read with advantage at this 
stage. Then turn to the chapters on Charle- 
magne, the Ottos, St. Bernard, St. Louis, the 
Crturades, Hildebrand, Innocent HI, and Boni- 
face VIII. The chapter on the monastic order 
of St. Benedict m good, and might be read 
previously to the much fuller treatment In 
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Montalembert’s Monks of the Weet^ the olaaaio 
work on Western monael^cslsm previous to the 
eleventh century. The author’s great object 
of enthusiasm was St. Bernard, but he died 
before his work reached the eleventh century. 
Thft’ee of his five original volumes deal with the 
development of monastidsm in England. A 
sixth and seventh volume, published after bis 
death from fragments of his writing, deal respeo- 
tivoly with the influence of monasticism on the 
feudal nobility and lay society up to the eleventh 
century, and Gregory VII and the Investiture 
Contest. After rea^ng all or parts of this 
work every reader should read from cover to 
cover J. 0. Morison’s perfect little study, St 
Bernardos Life and Sermons* For the later 
developments of monastic life it will be well to 
turn again to Milman’s chapters on St. Dominic 
and St. Francis. Two rather old-fashioned but 
certainly not negligible books wliich deal with 
the general aspects of the Middle Ages are 
Hallam’s Middh Agee and Guizot’s Lectures on 
Civilisation in Europe* In spite of the immense 
impetus to the study of mediaeval things in 
recent years there has as yet been no book 
treating philosophically of the Middle Ages as a 
whole in the light of recent research. Until 
such a book arrives Guizot’s treatment must 
remain the most valuable short book on the 
subject. Guizot is especially important to read, 
because he brings the insight of a practical 
statesman to the treatment of old problems. 
His book, with that of Hallam, created a revolu- 
tion in historical study. Every student should 
read at least the last chapter in Hallam’s Middle 
Ages treating of the state of society. Ot the 
others the first four chapters on France, Italy, 
and Spain are the best. 

Those who wish to study the history of any 
special country in detail will generally have to 
turn to works written in the language of that 
country, but one advantage of the study of 
mecUssval history is that the civilization of the 
period is so cosmopolitan that more than at any 
other period the history of one European nation 
illustrates that of the rest. 

' This is illustrated by the brilliant History of 
France down to Francis I, by Jules Michelet 
(translated by W. Hazlitt). It is a series of 
brilliant studies and reflections on mediseval 
movements and typic^ mediaeval characters. 
Every student should read the splendid chapters 
on the eleventh, twelfth, thirteenth, and four- 
teenth centuries, the studies of Charles the 
Great, Louis the Fat, Philip Augustus, St. Louis, 
Philip the Fair, the Crusades, the Albigenses, 
the Communes, and Gothic architecture. 

After reading Michelet on these subjects it 
would be well to turn for contemporary reading 
to Suger’s Life of Louis the Fat and Joinville’s 
Life of St. Louisi Students anxious to master 
pa^oularly the oonatitutional and political de- 
tails of the history of Mediaval France should 


supplement the more general reading by a 
study of the Histovre de V Europe et particuliere^ 
ment de la France, by Jallifier 4nd Vast. This 
has the advantage of being admirably illus- 
trated. Special points should be further studied 
in the Histoire de la France, written on the co- 
operative system and edited by Lavisse. Four 
large volumes are devoted to mediaeval history. 

Those who wish to specialize on the history 
of Germany may read in English E. F. Hender- 
son’s History of Germany in the Middle Agee. 
Bryce’s Holy ItOman Empire is concerned largely 
with Germany, and should bo supplemented by 
Fisher’s Mediasval Empire. 

For the medissval hi story of I tal y the student will 
And the following interesting and useful, Butler’s 
Lombard Communes, W. C. Hazlitt’s History 
of Venice, and The Two First Centuries of Floren^ 
tine History, by Villari (translated into English). 

Most readers will naturally wish to concen- 
trate on English history. E. A. Freeman’s 
Norman Conquest tolls in minutest detail the 
story of the events leading up to the conquest of 
1060, but it is exceedingly elaborate. The chief 
modem treatment of the political history of 
England in the Middle Ages is to be found in 
vols. ii. and iii. of The Political History of Eng- 
land, vol. ii., 1066 to 1216, by George Burton 
Adams, M.A., and vol. iii., 1216 to 1377, by 
T. F. Tont, M.A. A less severely politick 
treatment and on a slightly smaller scale will be 
found m H. W. C. Davis’ eminently readable 
volume, England under the Normans and 
Angemns (1066-1272) (vol. ii. of A History of 
England in 6 vols., edited by C. W. C. Oman). 
Those might be followed up by Mary Bateson’s 
Mediasval England in the Story of the Nations 
series. It is a gem in its remarkable generaliza- 
tion and wealth of illustration on the social life 
of England in the Middle Ages. Social England, 
edited by H. D. Traill (vol. i. to accession of 
Edward 1) will also be found useful and interest- 
ing. Stubbs’ Constitutional History of England 
to 1485 is indispensable for every student of 
English institutions in the Middle Ages. Recent 
research has shown some of Stubbs’ conclusions 
on the Norman period to have been erroneous, 
and Supplementary Studies, by Petit -Dutaillis, 
should bo read alongside to furnish the necessary 
modifleations. 

After mastering Stubbs the student should 
be ripe for the brilliant monographs of the late 
F. W. Maitland, none of whose works may be 
neglected by* a student of modiceval history. 
We may mention Domesday Book and Beyond, 
Roman Canon Law in the Church of England, 
and Pollock and Maitland’s History of English 
Law before the time of Edward I, which might bo 
read successively at this point. They are all 
three of a specialist nature, but the distinction 
of style and essential lucidity of treatment make 
them fascinating reading. Feudal England, by 
J. H. Bound* might appropriately follow, but it 
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is essentially stiff reading. All who wish to 
appreciate the exact nature of the Great Charter 
should read Magna Oharta by W. S. M‘Kechnie — 
“ A Commentary on the Great Charter of King 
John, with an historical introduction.” This 
too is close reading. The student who has 
pursued any line of reading in mediaDval history, 
as fax as the thirteenth century, when so many 
mediaeval institutions reached their zenith, will 
do well to turn to various monographs tracing 
the history of some of these institutions through 
the period. Rashdall’s Univeraitiea of Europe 
in the Middle Ages should bo read by aU. H. C. 
Lea^s History of the Inquisition in the Middle 
Ages is a standard work on an important subject, 
and should also be read, but the student cannot 
accept all the conclusions, and should bear in 
mind that Lea wrote with an unconscious but 
real anti-Koman bias. Roman Law in Mediaeval 
Europe^ by Paul Vinogradoff , treats an important 
theme in a lucid maimer. Gierke’s Political 
Theories of the Middle Ages (tr. Maitland) gives 
an insight into one side of mediaeval speculation. 
R. L. l^oolo’s Jllustrations of Mediceval Thought 
is a slighter but very readable work. H. O. 
Taylor’s The Mediaeval Mind : A History of the 
Development of Thought and Emotion in the 
Middle Ages is an admirable conspectus and 
very readable. 

The chief thinkers of the Middle Ages belonged 
to one or other of the two great orders of friars. 
The Franciscan movement, and in a lesser 
degree the Dominican, has been the subject of 
keen interest and minute study. Everyone 
should read the Life of St, Francis by Paul 
Sabatier (English translation) and The Little 
Flowers of St. Francis (tr. T. W. Arnold), which 
work of the Saint gives the most intimate 
insight into his mind and character. 

This should be followed up by Eccleston’s 
charming chronicle of The Coming of the Friars 
Minor into England (translated by Father 
Cuthbert, O.S.F.O., and fmnished with an 
admirable introductory essay, which is the best 
account in English of the early Franciscan 
movement). A. O. Little’s Orey Friars in 
Oxford is a scholarly study of an important side 
of Franciscan activity in England. Eccleston’s 
chronicle in the original Latin, with other 
interesting records of the English Franciscans, 
may be read in Monumenta Franciscana, edited 
by J. S. Brewer and R. Hewlett in the Rolls 
Series, Brewer’s preface to the first volume is 
especially interesting and valuable. 

The chronicles and other documents printed 
in the famous Rolls Series ^ available in every 
public library, ore of course for the most part 
in Latin, but for those who do not read LaUn 
the prefaces are often suggestive and helpful. 

It will bo interesting, after making some study 
of Franciscan history, to turn to that of the 
Dominicans* The best early life of St. Dominic 
is that by the thirteenth-century Dominican 


Jordan of Saxony. It must ^ read in the 
original Latin, and is to be found in the BoUandist 
Acta Sanctorum (Aug. 4). 

The best modem Life of St. Dominic is that 
of J. Guiraud in the series called Les Sa^jfls 
(Eng. tranalati on, 1901). The best short account 
of the history of the Dominicans in England 
will be found prefaced to the Life of Cardinal 
Howard by C. F. Palmer. 

Every student of the thirteenth century 
find himself attracted by the ideal of English 
kingship, Edward I, and everyone should read 
the masterly little study Edward J by T. F. Tout 
in the Twelve English Statesmen series. Another 
fascinating biography, and appropriately to be 
read in connection with the Dominican and 
Franciscan movements, is that of Innocent III, 
Those who read French will find Luchaire’s 
book Innocent HI the best on the subject. 
For the Crusades there is an excellent article by 
E. J. Barker in the Encyclopasdia Britannica^ 
which may be followed up by H. Von Sybol’s 
History and Liter alure of the Crusades (Eng. tr.). 

Later Middle Ages 

With the end of the thirteenth century a new 
period with a touch of modernity seems to open, 
and further reading on the Middle Ages may bo 
grouped round the fourteenth and fifteenth 
centuries. The central fact of English and 
French history is the Hundred Years’ War, and 
English and French history loom largest in this 
period. Vols. iii. and iv. of the Political History 
of England are valuable, and Stubbs is still the 
first authority on the period. The later port of 
his work requires loss correction from modem 
research than the earlier. For a clear under- 
standing of the military history of the period 
Oman’s History of the Art of War in the Middle 
Ages must bo read. A good nairativo of the 
first part of the Hundred Years’ War will be 
found in The History of Edward III by James 
Mackimion. For contemporary colour every 
student should sample Froissart’s Chronicles, 

In the fourteenth century economic discontent 
becomes a marked feature of the times, and it 
is important to master the nature of mediaeval 
economy. The parts dealing with the Middle 
Ages in Pitman^s Economic History of England 
by H. O. Meredith (an excellent handbook) will 
make on appropriate introduction to the subject, 
which may be followed up in Cuiminghain^e 
Growth of English Industry and Commerce (Early 
and Middle Ages). A literary treatment of the 
most picturesque aspect of the century’s history 
is given in G. M. Trevelyan’s England in the Age 
of Wycliffe. The Great Revolt of 1381, by C. W. C. 
Oman, is a valuable study of the Peasants* 
Revolt. Social England (vol. ii. to death of 
Henry VII) should be read also. Both Chaucer 
and The Vision of Piers Plowman should be 
read for the sake of contemporary colour* 
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Tho eoonQimc history of the time is intimately 
oonnected with the ferment in religion of which 
Wyolif! is the fountain hecbd. Milman’s Laim 
Chrietiamty is still excellent on this period* and 
may* be followed up by the first volume of 
Cre^hton’s History of ^ Papacy, The fasci- 
nating study of the teaching and personality of 
WyolifE himself may be well followed up in the 
introduction to the Fasciculi Zizaniorum 
Magistri J, Wydif, ed. Shirley (Rolls Series) and 
in Huss and Wiclif by J. Loserth (Eng. tr.). 
Complementary accounts of the “Babylonian 
Captivity ” of tho Papacy, so important a feature 
of the period, will be found in Creighton and in 
Pastor’s History of the Papacy (Eng. tr.). The 
history of the Hussite movement and the con- 
ciliar movement of the fifteenth century follow 
naturally on tho fourteenth -century upheaval, 
and should be followed up at this point in 
Creighton, Milrnan, and Pastor. 

For the progress of the second part of tho 
Hundred Years’ War, J. Gairdner’s small book. 
The Houses of Lancaster and York, with the Con- 
quest and Loss of France, should be read. Sir 
J. H. Ramsay’s Lancaster and York t A Century 
of English History y a work of immense learning, 
may be consulted on points which the student 
may wish to have elaborated. 

The most attractive figure in fifteenth-century 
history is Joan of Arc, and every student of the 
period will wish to know all that can be known 
about her. Michelet’s vivid sketch is one of 
the most brilliant parts of his History, Her 
character and career have provoked much con- 
troversy, and there are many points of view. An 
enthusiastic modern treatment is furnished by 
Andrew Lang’s The Maid of France, 

Tho effect of the French wars in disorganizing 
English administration is illustrated in The 
Poston Letters y which are invaluable as con- 
temporary documents, giving the very atmos- 
phere of the fifteenth century. They have been 
edited with the closest care and scholarship 
by Gairdner. From their quaintnees and 
sobriety the student will turn with a keener 
appreciation to tho study of tho Renaissance 
spirit. 

The Renaissance and the Reformation 

With the beginnings of modem times history 
becomes altogether more complex, and, as a 
natural consequence, there are fewer great books 
attempting to deal philosophically with great 
tracts of the period. But there is an increasing 
number of specialized standard works dealing 
minutely with various periods. 

As a ^neral introduction to the study of 
modern history nothing could be better for its 
cleamm and general arrangement than the 
(hUlin^^ of Modem History by Jules Michelet. 
Beginmng with the fall of Constantinople in 
1453, it has been translated and brpught up to 


date by Mrs. W. Simpson. The oest available 
summary of modem political history to the 
early nineteenth centiuy is the Manual of His- 
tory of the Political System of Europe, and its 
Colonies, These might be followed up by 
Robertson’s Survey of Europe in the Introduction 
to his Charles F. The formation of the European 
monarchies, which is partly prelude to and 
partly an aspect of the Renaissance, may be 
followed up with profit for individual countries. 
For England the early part of Hallam’s Con- 
stitutional History of England shoxild be read. 
For Italy there is a short English summary of 
Sismondi’s Italian Republics, For Spain Tres- 
cott’s Ferdinand and Isabella is tho standard 
work. But Robertson’s work gives better than 
any other a general view of forces and events 
at work in tho Europe of tho sixteenth centuxy\ 
The Renaissance, the first volume of The Cam- 
bridge Modern History, a work of immense 
specialization and research, is admirably divided 
up and may bo read through or consulted on 
special points. It is almost purely political 
in its method and selection. 

A vivid account of the geograpliical discoveries 
of tho period will be found in A Book of Dis- 
covery by M. B. Synge. 

For the Renaissance in its narrower literary 
and artistic aspects every student should read 
J. Burckhardt’a The Civilisation of the Renais- 
sance in Italy, and Michelet is again inspiring 
and illuminating. Various lectures on The Re- 
naissance by J. A. Symonds should bo read, and 
Ins elaborate work. The Renaissance in Italy, 
may bo sampled. 

Hero with tho vast development of personality, 
which is a note of tho period, biography is all 
important. W. Roscoe’s Life of Lorenzo de 
Medici is an appropriate biography to read at 
tliis point. There are numerous lives of Michael 
Angelo, and one of those should be read. Soc- 
bohm’s charming work The Oxford Reformers 
should certainly be read. It gives an insight 
into English and European life as affected by 
tho “ New Learning.” The Life of More by his 
son-in-law, W. Roper, should be read, and for a 
typical Renaissanco jeu d' esprit More’s Utopia 
(Eng. tr.) should bo studi^, as also should 
Erasmus* Praise of Folly (Eng. tr.). ' 

The general history of the Reformation in 
Europe will be best read in Ranke’s History of 
the Popes, anjd a further treatment of its progress 
ill individual coimtries will bo fo\md in The 
Reformation, vol. ii. of the Cambridge Modem 
History, and in vol. iii.. The Wars of Religion, 
The story of Holland’s struggle for its liberty 
and religion may be read in Slotley’s Rise of the 
Dutch Republic, Most readers will naturally 
wish to read a good biography of Martin Luther. 
Unfortunately the subject has hardly over been 
treated in an impartial spirit. Perhaps the best 
account is in Janssen’s History of the German 
People (Eng. tr.). 
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The Reformation period in England may be 
read in vols. v. and vi, of The Political History 
of England^ 1485-1647 by H. A* L. Fisher, and 
1647-1603 by A. F. Pollard or alternatively in 
England under the Tudors by A. D. Innes, and 
England under the Stuarts by G. M. Trevelyan, 
A brilliant study on a large scale of the Refor- 
mation in England is J. A. Fronde’s History of 
England, 1529-1003. It is very partial and 
inaccurate, but the student should read it while 
discounting its tone and bias. Brewer’s 2 vols.. 
The Reign of Henry VIII (to 1630 only) give a 
vivid impression of their subject. 

F, A. Gasquet’s Henry VIII and the English 
Monasteries is a readable and scholarly account 
of a movement which amounted to a social 
revolution. The part of Cunningham’s Growth 
of English Industry and Commerce, which deals 
with the period, should bo read for an apprecia- 
tion of the great economic changes passing over 
England at this time, and also Traill’s Social 
England, vol. iii. 

For a continuous history of tho English Church 
during this period of reorganization, vol. iv. of 
A History of the English Church (ed. Stephens 
and Hunt) by James Gairdnor is valuable and 
scholarly. It deals with the period from the 
accession of Henry VTII to tho death of Mary. 
The tale is taken up in vol. v. During Reigns of 
Elizabeth and James I, by W. H. Frere. 

Gairdner’a monograph, Lollardy and the Re* 
formation in England, should also be read. An 
elaborate study is furnished in R. W. Dixon’s 
History of the Church of England from the Aboli- 
tion of the Roman Jurisdiction (6 vols., 1629- 
1570). Edtoard VI and the Book of Common 
Prayer, by F. A. Gasquet and E. Bishop, is an 
important and illuminating study. 

After the Scottish' Reformation Scotland be- 
came more intimately connected with England, 
and it might bo well to review at this point the 
relations between the two countries during 
previous periods. R. S. Bait’s Outline of the 
Relations between England and Scotland (600- 
1709) forms an excellent popular outline, and 
might be followed up by P. Hume Brown’s 
Scotland in the Time of Queen Mary, 

The study of this period in English and 
Scottish history should be rotmded off by a few 
important biographies. Gairdner’s Henry VIJ, 
Creighton’s Wolsey {Twelm English Statesmen 
series), Queen Elizabeth by the same author, 
A. F. Pollard’s Henry VIII and Cranmer, and 
^Julian Corbett’s Drake may be recommended. 
For contemporary atmosphere Cavendish’s 
Life and Death of Thomas Wolsey should be 
read. 

Round Mary Queen of Scots a whole literature 
has ^o^n, but the charming biography by 
Florence MacCunn may be specially reoom- 
mendedf and there is a study too in the PeopWs 
Boohs* The study of John Knox by Mrs. 
MaoCunn might be read or his Life by M'Crle^ 


Knox’s own History of the Beformation m Scat* 
land should be sampled. 

The Seventeenth Century 

Two volumes of tho Cambridge Modem HiSlory 
deal with the seventeenth century, vol. iv. The 
Thirty Years' War, and vol. v. The Age of 
Louis XI V. Michelet and Heeren on this period 
should bo studied before reading up special 
points in these two large volumes. This would 
be an appropriate point to read Stubbs’ Lectures 
on European History, They “ form one his- 
torical drama, in which the reign of Charles V 
is tho first, the period from his death to the be- 
gizmitig of the seventeenth century the second, 
and the Thirty Years’ War is the third act.” 
They are very illuminating in their masterly 
generalization. H. O. Wakeman’s volume on 
tho period from 1698—1716 in Periods of European 
History is eminently readable. Its method is 
selective, I’he development and influence of 
France is emphasized as of the first importance 
in tho history of the period. 

S. R. Gardiner’s little volume, The Thirty 
Years' War in Epochs of Modem History is a 
fine study of the subject. 

Qustavus Adolphus by C. R. L, Fletcher is a 
readable biography of the Protestant hero of 
the Thirty Years’ War. 

For the constitutional struggle in seventeenth- 
century England material abounds. The last 
word in research is to bo found in the great 
works of S. R. Gardiner, The History of England 
from 1603 to 1642, The History of the Great Civil 
War, and The History of the CoiimtonweaUh and 
Protectorate, but to most students they will only 
appeal as books of reference. J. R. Green’s 
narrative of the struggle in his Short History of 
the English People is especially vivid, and 
vols. vii. and viii. of the Political History of 
England, 1603-1660 by F. C. Montague, and 
1660-1702 by R. Lodge give adequate narratives. 

Gardiner’s little volume in Epochs of Modern 
History, The First Two Stuarts and the Puritan 
Revolution (1603 to 1660) should bo read by all, 
and no one should neglect his Constitutional 
Documents of the Puritan Revolution, Tho 
volume on Oliver Cromwell by H. C. Firth in the 
Heroes of the Nations series is especially fine 
both in matter and style, and should be read 
by all, as well as his Cromwell's Army, Lord 
Morley’s biography of Cromwell is also valuable 
and suggestive, and there is a very complete and 
judicious study in the People's Books, Carlyle’s 
Letters and Spterbes of Cromwell gives contempo- 
rary colour, but has little value as histewry. The 
Memoirs of CoUmel Hutchison and tho Diaries 
of John Evelyn and Samuel Pepys is^uld also 
be read, at least in part. 

Pollard’s Favors in Modem History deals 
suggestively with some of the constitutional 
problems of the period. 
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The real eseence of the age of Lows XIV 
may best be found in Voltaire’s Agt of Louis XIV 
and Louis XV» For the history of the Revolu- 
tion Macaulay’s History of England is indis- 
pensable. 

Neeley’s Qrowthr of British Policy ^ while perhaps 
rather over-emphasizing the part played by 
d3mastic considerations in the relations l^twoen 
European states, is extremely suggestive and 
interesting. 

The Eighteenth Century 

For the general history of Eixrope in the 
eighteenth century Arthur Hassall’s The Balance 
of Power (1716-1789) in Periods of European 
History is a good conspectus, and vol. vi. of the 
Cambridge Modem History also deals with tho 
eighteenth century. 

Of English history in tho eighteenth century 
tho monumental work of Lecky, History of Eng- 
land in the Eighteenth Century^ gives an exhaus- 
tive analysis. Its seven volumes are made up 
of a series of essays rather than a continuous 
narrative. His treatment of tho American War 
of Independence and of Irish history are especi- 
ally good. Locky is essentially readable, but for 
those who require shorter works C. Grant 
Robertson’s excellent volume, England under 
the Hanoverians, may bo recommended for its 
clear arrangement and grouping and its em- 
phasis of outstanding features of the times. 
Vols. ix. and x. of The Political History of Eng- 
land, by J. S. Leadam and W. Hant, cover the 
political history of the period. 

Lecky’s treatment of the American War of 
Independence may be followed up in G. O. 
Trevelyan’s The American Bevolution (in pro- 
gress). The Early History of Charles James Fox 
by the same writer is a gem of biography and 
should be read by every student of the period. 
Lord Rosebery’s study of the younger Pitt 
should also be read. Leslie Stephen’s History of 
English Thought in the Eighteenth Century gives 
an admirable impression of the intellectual 
atmosphere of the century. 

The Expansion of England by Seeley treats in 
a clear and emphatic way of an important* side 
of British development. Macaulay’s essays on 
CUve and Warren Hastings should be read in 
connection with the history of India. Sir 
Alfred Lyall’s Rise and Expansion of the British 
Dominion in India is a good short treatment of 
the subject and thoroughly up to date. For 
those who wish to turn back to the early history 
of India Elphinstone’s History of India in the 
Hindu and Mahometan Periods is the best 
popular account. J. W. McOindle’s Ancient 
India, T. W. Rhys David’s Buddhist India, and 
Stanley Lane-Poole’s Mediasml India (Story of 
the Nations aeries) are all scholarly and readable 
monographs. 

For the storv of Canada Sir J. G. Bourinot’a 


Canada under British Rule, 1760-1900, which 
reviews in its first chapter the colonization of 
the valley of the St. Lawrence by the French, 
may be recommended. A. G. Bradley’s The 
Making of Canada is edso good. It deals with 
the history of Canada from 1766 to 1814. 

The French Revolution and the 
Romantic Revival 

A vast literkture has grown up round tho 
various aspects of the French Revolution, Tho 
best short book to read as an introduction is 
Mignet’s History of the French Revolution (1789- 
1814) (Eng. tr.), but Michelet’s fuller treatment 
in the nine volumes of his History of the French 
Revolution has far greater literary charm. ■ 

Lord Acton’s Lectures on the French Revolu- 
tion are scholarly, ilhiminating, and original, like 
all he wrote. For those who care for the poetic 
method of history Carlyle’s French Revolution 
may bo recommended at this point. For tho 
history of the Revolutionary and Napoleonic 
Wars tlie first 2 vols. of C. A. Fyffe’s History of 
Modern Europe (1792-1848) is tho best general 
accoimt, as it is of the general history of tho 
period. Hilaire Belloc’s little volume on The 
French Bevolution (Home Univ. Lib.) is use^ful as 
an analysis of character and motives, refreshing 
in its criticism of traditional views, and illu* 
minating in its treatment of the military aspect 
of the Revolution. Vol, viii. of the Cambridge 
Modem History deals with the French Bevolution 
and vol. ix. with Napoleon, A concise exposi- 
tion of the influence of tho French Revolutionary 
ideas on Europe is furnished by J. Holland 
Rose’s The Bevolutionary and Napoleonic Era 
( 1789-1815). It should be read and followed up 
by the Life of Napoleon by the same writer, ana 
by Lord Rosebery’s Napoleon, The Last Phase, 
Bevolutionary Europe, by H. Morse Stephens, in 
Periods of European History is a somewhat 
fuller treatment than that of J. H, Rose, on 
the same linos, emphasizing Napoleon’s reforms 
rather than his conquests. Two out of the 
proposed thrcjo volumes of A History of the 
French Bevolution by tho same author have so 
far appeared. It is a detailed history (the 
second volume ends with the year 1793) and 
thoroughly scientific, correcting misstatement, 
and filling in gaps in the narrative of Mignet, &c. 
It was severely criticized by Lord Acton. 

Seeley’s Life and Times of Stein is illuminating 
as a study of the changes which took place in 
Germany in the Napoleonic era. 

There is an excellent article on the Waterloo 
campaign in the Encyclopaedia Britannica, and a 
recent small but vivid volume on the Battle of 
Waterloo by H. Belloc. The same writer’s lives 
of Danton, Bohespierre, and Marie Antoinette are 
all well worth reading. Mahan’s Influence of 
Sea Power on the French Bevolution and Empire 
deals with an important aspect of the period. 
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Oman’s History of the Perdnaular War is a 
masterly study. 

The Romantic Revival. — ^For the general his- 
tory of Europe in the ninotoenth century, 
FyfEe’s History of Moderti Europe (1792 to 1878) 
is valuable. Modern Europe y by W. Alison 
Phillips, in Periods of European History, deals 
with the period from 1815 to 1899. The War 
of Oreek Independence (1821-1833) by the same 
author deals with the political first fruits of the 
French Revolutionary movement. Vols. x., xi., 
and xii. of the Cainbridge Modern History deal 
respectively with The Restoration^ Growth of 
Nationalities, and The Latest Age, 

The story of the making of Italy may be 
read more fully in Modern Italy (1748-1898) 
by Pietro Orsi. J. A. R. Marriott’s The. 
Makers of Modern Italy, Mazzini, Cavour, Gari- 
baldi, might also bo read, and Lord Acton’s 
article of “Cavour” in Historical Essays and 
Studies. 

Bismarck, A Political Biography, by Charles 
Lowe, shoidd be read, both for its insight into 
the character of a groat statesman and the 
history which he made. A smaller but excellent 
study of Bismarck by F. M. Powicke is published 
in the People‘8 Books. 

For English history in the nineteenth century 
there are vols. xi. and xii. of The Political History 
of England, 1801-1837 by G. C. Brodrick and 
J. K. Fotheringham, and 1837-1901 by Sidney 
Low and C. L. Sanders. Traill’s Social England, 
vol. vi, (1815-1885) deals with aspects of English 
life of special importance in this period. Justin 
M‘Carthy’s A History of Our Own Times (5 vols.) 
but also condensed into 1 volume) is a popular 
and very readable account of the reign of Queen 
Victoria up to 1897. 

Spencer Walpole’s History of England (5 vols. 
deals with the period from 1815 to 1880, and 
A History of Modern England, by II. Paul 


(5 vols.) is a brilliant survey of the period from 
1846 to the retirement of Gladstone in 1895, 

The Development of Parliament d/uring the 
Nineteenth Century by G. Lowes Dickinson 
gives in a short manner the steps by which the 
** democratization ” of Parliament has bi»en 
achieved. 

Kinglake’s Invasion of the Crimea is a standard 
work, and can be had in an abridged editioxL 

F. R. Cana’s South Africa from the Great Trek 
to the Union should be read by all who wish to 
appreciate the problems of South African history 
and the events circling round the Boer War. 
The study of Cecil Rhodes in the Peoples Boohs 
may wgll bo read in this connection. 

For the general history of Africa the works of 
Sir H. H. Johnston are standard authorities, 
A History of the Colonisation of Africa by Alien 
Races and The Opening-up of Africa. J. S. 
Keltie’s Partition of Africa may also be read, and 
is liberally furnished with maps. 

A very readable book on a subject of com- 
pelling interest is Great Britain in Modem Africa, 
by Edgar Sanderson. 

For Australia a good short and first-hand 
account of its development is furnished by 
Edward Jenks’s History of the Australasian 
Colonies from their Foundation to the Year 1911. 

A good manual sketching the history of China 
from the earliest times to the present day is 
that of E. H. Parker, China : Her History, 
Diplomacy, and Commerce. 

The Civilisation of China, by H. A. Giles, and 
his Chinese Biographical Dictionary, contain a 
wealth of information on social life in China. 

For Japan the best account of its modem 
progress is Fifty Years of New Japan by Count 
Okuma. Lafeadio Heame’s Japan / An Inter- 
pretation is interesting, as is also B. H. Chamber- 
lain’s Things Japanese. 


E. O’Neill, M.A. 
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An outstanding characteristic of the present age 
is the attention given by various claves of men 
to social inquiries. The “ social problem every 
year becomes more urgent in its demands for a 
solution. A growing party in politics aims at 
the redress of social wrongs and at a higher 
standard of life for the workers of the nation. 
Social reformers and philanthropists, no longer 
acting on the impulse to relieve particular cases 
of obvious want, seek to discover the causes of 
distress and so attack the problem at its very 
foundations. Ministers of religion exhibit a 
growing tendency to preach Christianity not 
merely as a preparation for a future life, but in 
its relation to the difficulties by which individuals 
and communities are here and now beset. All 
classes of educated and cultured men are be- 
traying the same increasing interest in the lifo 
and work of their follow men. 

It is from these circumstances that the study 
of sociology derives its interest and importance. 
The term is very often used in a more or less 
vague sense, referring to observations of par- 
ticular aspects of the life of the whole nation or 
of parts of it. In the following article, however, 
we shall employ it in a narrower sense, meaning 
by it a scientffic investigation into the origin 
and development of human society, ideas, and 
institutions. Even from this point of view there 
is, as we shall see, some uncertainty as to its 
precise meaning. Yet we shall be able to make 
sufficiently clear the general scope and methods 
of the social science. We shall first trace the 
historical development of the study, then give 
a short outline of its methods and the objects 
investigated by it, and conclude by indicating 
by what course of reading the subject may be 
studied in greater detail. 

History of the SeleneOir— Sociolo^, in the 
present-day acceptation of the term, is a science 
of quite modem^creation. In Greece, it approxi- 
mated io political Boienoe, which discussed the 
best method of securing to the citizen the 
greatest degree of good <ffiaracter ; a character 
possible through file laws and institutions of an 


all-embracing State. The Roman ideas were 
not essentially different. Tlio Greek influojico 
is seen in the modem writers following tho 
Renaissance. Tho doctrines of MachiaveUi, 
Bodin, Grotius, Hobbes, and Locke, all tended 
to become theories of society regarded as a 
medium for the conscious realisation of human 
desires along the line of least effort. Even in so 
recent a thinker as Spencer a trace remains, in 
his view of man’s submission to political subordi- 
nation as due to experience of increased satis- 
factions through its means. 

Tho fomidor of modem sociology, and the 
coiner of the term, was Auguste Comte (1798- 
1857). In the Positive Philosophy (1839), 
sociology is placed at ihe head of the sciences, 
as tho most complex of them, dealing with the 
whole nature of the most fully organised being, 
and with tho mutual relations of the social 
body. Human phenomena aro as reducible to 
law as any others. Tho laws concerned are of 
two kinds — statical, the conditions of permanent 
existence, and dynamical, the laws of change ; 
and, 08 an object must exist before it can move, 
the statical element in all cases takes preced- 
ence. The evolution of society depends on the 
development of knowledge, and this is controlled 
by the “ Law of the Three Stages.” Every 
society in its evolution passes through the 
Theologicalp Metaphysical, and Positive stages, 
though the evidence for this law is admitt^ly 
incomplete in any one society. The first is long 
and protracted. All things that affect the mind 
are conceived to be inhabited by spirits 
{FeHcMsfn) f a gradual reduction in the number 
of gods produces Polytheism and finally Mom* 
theism. The second stage, whore causes of 
phenomena are sought in abstract entities in- 
stead of supernatural volitions, is transitory, 
and passes into the final and permanent third 
stage, where it is seen that only phenomena 
and their laws cem be known. 

The SBsthotio, moral, and religious sides of 
human nature are reducible to a similar order 
of development. In fetichism, priesthoods and 
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temples are absent, bat with poetry, musio, 
aod the daaoe, in polytheism, where the con* 
Crete object is regard^ only as the abode of 
the divinity. Wi3i the idea of the divinity as 
protector come patriotism and the militai^ 
spirit, slavery, and caste. Monotheism brings a 
separation of spiritual and temporal power, and 
the surrendering of all coercion to the State ; 
Bcnenoe advances and overshadows the sosthetic 
faculties, though those hnd compensation in 
pathetic portions of the Evangelist’s narratives, 
traditions of saints and martyrs, erection of 
cathedrals, and choral music ; the feudal 
system arises, and slavery becomes serfdom. 
'!^e disappearance of the theological belief 
brings the decay of faith, and a free play for 
the spontaneous impulses of human nature. 
Universal selfishness is transformed into uni- 
versal love, and the intellect is allied as a 
regulating influenoe with the affective functions ; 
an aspiration after ideals taken from saintly 
and heroic examples loads to the religion of 
Positivism, the worship of Humanity. 

Natural Selection , — ^The development of the 
study was after Comte profoun^y influenoed 
by the theory of natural selection. Tliere had 
b^n long before Darwin tentative speculations 
on the evolutionary principle in nature. It was 
tho Essay on the Principles of Popidation of 
Malthus (1798) which suggested the theory of 
natural soleotion to Darwin. The researches of 
Murchison, Buokland, and Lyell, among others, 
had faxniUai[ised tho world with the idea of 
development in the physical and biological 
spheres. Buffon and Lamarck had abeady pro- 
pounded their theories of evolution. Yet a 
strong opposition was offered to all attempts to 
epply these theories to man himself ; the Old 
Testament teachings were influential, and the 
theory of evolution offered no hint of a means 
whereby the tmnsmutation of species was 
brought about. This essential mechanism was 
: supplied by Darwin’s theory of natural selec- 
;iion {Origin of Species, i860), that individuals 
perpetuated those variations which best fitted 
tijiem to survive in the struggle for existence. 
This new theory enabled tho study of man to be 
■ made a department of a higher biology, and 
brought all the phenomena of human develop- 
ment within the application of general causes, 
which have controlled the evolution of human, 
life from its very beginning. 

Hcrbeft Spsacer*-— Darwin’s theory was 
adopted by Herbert Spencer, who foimd an 
analogy between the social organism, i*e. the 
State, and a living body. Both increase in* 
sensibly from smaU aggregations, assuming a 
greater complexity of structure and an in- 
oreasing interdependence of parts, of which the 
life of each is poraiblo only through that of the 
rest ; aliP, the life of a society is independent 
of and tdibte prolonged than that of its individual 


ports, which die away while the trhole body 
politic surviveB. An important difference* how- 
ever, is that all members of society are en^wed 
with feeling, and not merely a speciat tissue. 
Hence the welfare of individuals is not to be 
sacrificed to the supposed interests of the Sti^, 
but on the contrary, the latter only exists to 
serve the citizens. This, however, leads to a 
difficulty, for, since the efficiency of a society is 
always greater than the sum of that of the 
separate parts, natural selection must act on 
the individual through society, i,e, the interests 
of the citizen are subordinate to those of the 
State. Henoe it must either be the case that 
the individual has arrested the normal effect ol 
natural selection — which is inconceivable — or 
Society must be organic in a different and wider 
sense than Spencer imagined, and subject to 
further-reaching principles than ho conceived. 

Spencer has thus made no advance on the 
English Utilitarians, Bentham and Mill, who 
regarded the science of society as the study of 
tho paramount interests of the individuals 
within tho consciousness of the political State. 
Accordingly, there has been a growing convic- 
tion of the impossibility of formulating the 
principles of human development if the “ social 
organism ” is identified with tho political state. 
Society must bo conceived as something more 
than political, and, in fact, socia. progress is 
shown in history to bo associated with prominent 
types of Social order organically connected with 
certain conceptions which have subordinated 
individual conception through extended periods 
of time. At every stage is found some dominant 
principle determining which among contempo- 
rary social systems will survive against the 
others. 

Thus, in western civilisation we find, first, tho 
principle of the greater efficiency of co-opera- 
tion than of individual effort loading towards 
social organisation ; second, the propelling force 
centred in the personality of some military 
chief ; next, the subordination of the individual 
to military efficiency, the greatest advantage 
bei]^ the conception of exclusive citizenship 
derived from blood-relationship to a common 
deified ancestor. A later stage shows a sense 
of human responsibility outside the limits of 
subordmation to the State. The State has still 
to^ maintain its military power against oo- 
exi^ing lower forms of society, yet social insti- 
tutions are transformed by new ideas of freedom 
and tolerance. Slavery and the absolute power 
of the ruling olasses decay, and give place to the 
conception of the native equaUty of ma n, to 
political enfranchisement, to the unlimited 
dom of thought in every department of inquiry. 

To sum up, while previous empirical systems 
have tended to construct theories of . humim 
society from introspective examinations o{ Indi- 
vidual emotions, future theories must reverse 
this order, must regard as the controlling factor 
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in the evolutional prooe9% society considered 
in its more organic aspeotli^^^snd must study the 
individual mind from this standpoint* 

OUTLINE OF GENERAL THEORY 

• 

We may define modem Sociology as an inter- 
pretation of human society in terms of natural 
causation ; as an explanation of the growth of 
human institutions by the operations of physical 
and psychical forces, working together in a 
process of evolution. 

Nature and Scope of Sociology*-— As to its 
exact nature and scope, varying views have 
been taken. Thus Comte considered that the 
life of society was one and indivisible, whence 
sociology must study it as a whole ; others 
have relegated particular classes of social pheno- 
mena to special social sciences,’* e.g, political 
economy, politics, reserving for sociology proper 
the study of general principles underlying the 
sub -sciences. Other views regard it os merely 
the sum of moral and political sciences, or 
identify it with one of the older special sciences* 
But since a science of sociology can be distin- 
guished from the special social sciences, and be 
allotted tho study of attributes common to all 
of these, it seems proper, as well as convenient, 
to regard it as the science of social elements ; 
the common basis of the more particular sub- 
sciences, and furnishing its principles as their 
postulates. 

Method , — Sociology is a concrete science, de- 
scriptive, historical, and explanatory. This im- 
plies that tho field of observation is the whole 
history of mankind, that certain signs are found 
associated with certain phenomena, that a 
similar association is inferred to have existed 
in times past. Thias, as in all concrete sciences, 
the method is generalisation, verified by de- 
duction ; just as in the abstract sciences, the 
legitimate order is deduction, confirmed by 
observation. It is not meant, however, to 
confine these two methods, induction and de- 
duction, to concrete and abstract sciences 
respectively, but just to keep description in 
advance of history, history in advance of 
explanation. 

The traditional distinction (mentioned above) 
between social “ statics *’ and “ dynamics,” and 
the greater importance attached by Comte to 
the former, seem to require that coexistences 
must be explained before sequences. Giddinga, 
however, points out (Principles of Sociology) that 
these terms involve a misconception. All 
human phenomena are questions of dynamics, 
for all, coexistences and sequences, are products 
of social forces. Sooi^ structure results from 
forces in equilibrium, development and diange 
from varying foroes*^ The whole science is then 
a study of motion} the real division is of 
dyxiamics niio statics ^i^d kinetics. Living 
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omanisma form a moving equilibrium,” in 
wmoh an approximate equilibrium of internal 
forces is prevented from perfect equilibrium by 
external forces. It is therefore wrong to attempt 
sharply to divide the statical investigation of the 
internal equilibrium from the kinetic examina* 
tion of the change. 

Tht Fundamental Soelologteal FBet.-^In 

recent years, varying theories of the character- 
istic marks of society have been advanced ; 
— QvmplowicZy that primitive conflicts lead to 
amalgamations and assimilations of heterogene- 
ous elements to form ethnical groups ; JVotacota, 
that conflict is progressively modifi^ by alliance, 
and the physical struggle becomes an intel- 
lectual one ; De Greef^ that society progreeaeB 
BO far as conscious agreement displaces coercive 
authority ; Tarde^ that imitation is the primi- 
tive phenomenon, leading to mutual aid, division 
of labour, contract ; Durkheimy that individual 
minds are increasingly coerced by external modes ^ 
of thought and action ; Giddinga^ that ** con- 
sciousness of kind,” which may be produced 
with other effects, by impression and imitation, 
causes alliances and contracts, and is thus the 
true principle to which all human development 
is to be referred. 

Historical Evolution of Society , shall have 
to go right back to the earliest dawn of human 
history, when man is just emerging from the 
animal state. This took place, according to 
Darwin, in Africa, where those species of the 
monkey most related to man (gorilla and chim- 
panzee) are to-day found, and ^Wiich gave the 
hot climate necessary when man lost his hairy 
covering, and adopt^ a frugivorous diet. An 
opposing doctrine places man’s origin in a 
region extending along the north of Africa and 
south of Europe, as far as India ; a doctrine 
based on such discoveries as those of the re- 
mains of anthropoid apes in France, Italy, 
Gibraltar, and of paleolithic implements in the 
valleys of the Ouse, Thames, Somme, Garoni^, 
and Tagus. It is such discoveries as theie 
whidi determine the social characteristics of tl^ 
first men of whom we have any knowledge i 
together with the study of geological and ^bio- 
logical facts, of a general parallel between soxfie 
features of primitive society and of the lowest 
existing societies. 

The first men lived in hordes. Bettered over 
wide areali. Their numbers were very small, 
and increased from within by births and from 
without by the capture of women and children* 
The nature of the family at this stage has been 
the subject of much discussion and investiga- 
tion. Tlie older theory regarded tho father as 
the head of a family of one or perhaps more 
wives and children ; from this beginning arose, 
in time, a number of families all subject to the 
patriarch, and splitting up into B©||arate tribes 
as their numbers increased. A typical example 
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was the ease of the children of Israel. Maine^ 
the chief exponent of this PtUnarchal Theoty 
in the nineteenth century, regarded the ancient 
Romuan family as showing the true character of 
the primitive family — the paterfamilias possessed 
in the “ patria potestas ” unlimited power over 
wife, dhildron, and slaves ; women on marriage 
became subject to a new paterfamilias, aU re- 
lationship was through males (i.e. was agnatic), 
and all clans and tribes were agnatic. But such 
a typo was too complex to be primitive, and 
aeomsnot to have occurred save with the Romans. 

The patriarchal theory is not in accordance 
with the traditions or present institutions of 
pivilised nations ; many tribes appear to be 
tending towards it as a later development. 
Accordingly, through the researches of McLennan 
and others, belief in a maternal relationship has 
gained ground. Tlio commonest marriage is 
temporary monogamy. In cases of desertion, 
the children remain with the mother and take 
her name. As the hordes become consolidated 
into clans, all members of the clan regard them- 
selves as descendants of one ancestor, such as a 
deer, turtle, or elk. This is Totomism. Mar- 
riage is exogamous, between members of 
different totems, and descent is usually reckoned 
through mothers. The clan enforces rights and 
duties, marriage regulations, laws of property. 
Later arises the phratry, a brotherhood of sub- 
clans, formed from a larger clan. It develops 
the social and religious life of the community. 
The tribe is a military organisation, and de- 
velops in its council a military tradition. 

At any of those stages — clan, phratry, tribe, 
the change from metronymic to patronymic 
relationship may occur. The chief factors are, 
marriage by capture, whore the neighbouring 
tribes are hostile, the separation of women from 
their kindred by accompanying their husbands 
in hunting parties, the increasing value of the 
labour of women and children in the fields, 
leading to the desire for their retention, and 
finally, the adoption of the wife into the clan 
and totem of the husband. With these changes, 
the belief in the descent from totcmic gods dis- 
appears, and is replaced by Ancestor- Worship, 
The head of the family is priest and proprietor ; 
marriage is arranged with a view to the trans- 
mission of the priestly office ; adultery is not 
merely an ofience against the husband, but a 
sin ; barrenness is a terrible crime ; failing the 
birth of a son, tho parental authority is trans- 
mitted to the son of a daughter “ appointed ’* 
for the purpose. If a man dies childless, his 
widow is given in marriage to his brother, and 
their children regarded as his (Matt. xxii. 24). 
Farther, olan headships tend to become heredi- 
tary, and the chiere {^rsonal possessions in- 
crease through inheritancOf confiscation, con- 
quest, and presents from the tribesmen. The 
Feudal System is the direct outcome of this 
t^ of society. 


Hobhouse (Morals in Evolution) distinguishes 
“mother-right” from matriarchy, and with it 
oonneotB Jus views on the position of women in 
early society. Under “mother-right,” family 
relationships depend on the wife, who remains 
a member of her own family ; the dhildren takOi^ 
the mother’s name and belong to her kindred, 
returning to them in case of desertion or divorce ; 
tho woman’s brothers are her natural guardians 
and exercise all the rights and privileges of the 
position ; property passes through the woman, if 
not to her. Yet tho mother-right is compatible 
with the complete subjugation of women (Carib- 
beans, North American Indians). Woman’s in- 
ferior right to protection of life and limb, her 
drudgery while the men fight, the prevalence of 
polygamy and tho capture and exchange of 
wives all point to tho inferiority of women. 

This is not to say that tho lower races hold 
their women in complete subjocstion. Wester- 
marck (Origin and Development of Moral Ideas) 
rejects this as a general state of affairs. In 
several cases she is superior to tho man. Thus, 
among Columbian Indians, women interfere and 
prevtint bloodshed in drunken brawls ; they are 
often admitted to and sneak at tho councils of 
the Navahos, and in other tribes women are 
always consulted before a bargain is closed in 
trading. 

The position of women depends on their 
economic value, which raises their status among 
agricultural tribes, where the cultivation of the 
land is regarded as women’s work ; on the 
magical ideas connected with women, e,g, their 
uncleanness, which gives them a certain power 
over men ; on the number of girls bom, and on 
tho prevalence of infanticido. 

Consolidation Into Nations. — ^Returning from 
this digression to our sketch of tho historical 
evolution of society, we may refer briefly to the 
increasing consolidation of clans into tribes, and 
tribes into nations, and tho growth of tho com- 
plex civilisation of to-day. The key to this 
development is found by Hegel in a process of 
self-realisation ; of intellectual progress and 
widening freedom. Freedom is at first con- 
sidered abstract and existing only in one person, 
God or the king. In Greece, many could be 
free. Rome incorporated the substance of free- 
dom in the formal law of personal rights. In 
Christianity the idea is fully matured, and all 
men may bo free. A second doctrine is that of 
Comte, who, as we have seen, found the law in 
a merely intellectual development. 

According to Spencer, who based his assertions 
on observation and induction, it is the military 
power which shapes the whole political organisa- 
tion. At first, it integrates the society, but, if 
continued afterwards, leads to a “segmenta- 
tion,” a sharp division of society into castes, 
with a minute supervision of every department 
of human affairs. Industrialism is subordinate, 
and personal freedom disappears. If the 
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military power, however, becomes no longer 
predominant, an age of industrialism follows, 
which is only possible through the previous 
military oonstitution of society, and causes in its 
turn, freedom. Giddings, criticising Spencer, 
itfigrees that in the age of integration a society 
must be military. Afterwards, however, a free 
type is created by the energies liberated on the 
decline of militarism, and the next stage of 
progress is the organisation of free forma of 
society under the protection of law, which alone 
make industrialism possible. 

A complete account of the development of 
human society will also trace the growth of 
ideas and institutions for which wo have only 
space here for the briefest mention. 

Growth of InatiMiona. — ^Thua we are led into 
the highly debatable question of the nature and 
origin of moral emotions, the notions of “ ought,’^ 
“ good,” “ virtue,” merit,” the altruistic sonti- 
mont. We follow the growth of modem insti- 
tutions for maintaining law and order, in their 
various stages from direct retaliation, the blood 
feud, compensation for injuries, to collective 
responsibility, with a central authority em- 
ploying the judicial duel, the oath, outlawry, 
the ordeal in its redress of wrongs, to the later 
stage of extreme rigour of the punishment of 
crime, which is a revolt against authority, and 
lastly, to the reformatory treatment of crime, 
which is regarded as an outcome of definite 
psychological or physical conditions. 

Slavery is tracc<l from its origin through 
oconomio reasons and capture m war, as an 
advance on slaying of captives, in its different 
aspects in Greece, Romo, and America, to its 
gradual transformation in Europe into serf- 
dom, and its final disappearance as the greater 
efficiency of free labour was realised. 

In the regard fur hxunan life, investigation 
shows how this is held cheap in various primi- 
tive societies, especially the lives of strangers ; 
and the part played in increasing its value by 
religion (e.g. Laws of Maiiu, Roman Catholi- 
cism), the crusades, chivalry, and tho increas- 
ing authority of rulers. 

We may trace also the changes in the atti- 
tude of man towards supernatural beings ; the 
different degrees of immortality attributed to 
gods, their human needs and sensitiveness to 
insult and worship, the practice of sacrifice, 
the right of sanctuary, their moral growth, and 
the comparative characteristics of the religions 
of Peru, Chaldea, Persia, India, and Europe. 
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The study will also find a plape for such topics 
as hospitality, treatment of children and old 
persona, property, truthfulness and honour, 
suicide, celibacy, cannibalism. 


COURSE OF READING 

The study of sociology may be conveniently 
entered upon with EhmerUa of Sociology by 
Giddings. Herbert Spencer’s voliuno on The 
Study of Sociology may also be perused, as ex- 
plaining the difficulties, both in the student and 
in tho phenomena to bo investigated, that must 
bo overcome in order to make progress in the 
science. The relations of Sociology to the other 
branches of philosophy are discussed in Sidg- 
wick’s Philosophy, Ua Scope and Relationa. 

Larger treatises may now be attempted. 
These should include Kidd’s Social Evolution, 
Giddings’s Principles of Sociology^ and Mac- 
kenzie’s Introdtuiion to Social Philosophy, 
Only when the student has thoroughly grasp^ 
in broad outline the nature and scope of the 
science should he proceed to such compendious 
and difficult worli as Spencer’s Principles of 
Sociology, and Principles of Ethics, Wester- 
marck’s Origin and Development of Moral Ideas, 
Frazer’s Golden Bough, and Hobhouse’s Morals 
in Evolution, 

Notable books that have contributed to the 
historical development of the science should be 
studied, and some may be procured in cheap 
editions. Comte’s Positive Philosophy is best 
read in Harriet Martineau’s translation in two 
volumes. Mill’s Logic discusses (Book VI) the 
methods appropriate to tho science. Darwin’s 
Origin of Species is in Cassell’s “ People’s Lib- 
rary.” 

Primitive society may be studied in Marett’s 
ArUhropology (Home Univ. Library), Tylor’s 
Anthropology and Primitive Culture, Lublwck’s 
Origin of Civilisation, and Maine’s works, 
including j&^ar/y Law and Custom, and Early His- 
tory of Institutions, Modem forma of civilisa- 
tion are discussed in Kidd’s Principles of Western 
Civilisation, and in various Encydopasdia Britan- 
nica articles, as well as in Sidgwick’s Develop- 
ment of European Polity, 

Many of the principal contributions to the 
science of society a*re not to be found in lists of 
sociological references, but must be sought 
in the periodicals in which they were first pub- 
lished. 

P. W. F. Mom, B.A., B.Sa 
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Political Economy, or Economics, is the study 
of man in relation to the ordinary business of 
Hfe. On the one hand, it is a study of wealth, 
as it deals with the objects which men and nations 
pursue as constituting their material well-being ; 
on the other, it is part of the study of man, for 
more than any other agency except his religious 
ideals, man!s everyday work and the material 
resources he thereby acquires have moulded his 
character. 

But though economics deals with questions 
BO vital to the weU-being of man, it is yet, as we 
shall see, a modem science, and is almost en- 
tirely the development of the lost three centuries. 
It is stiU, indeed, in a transitional state, and we 
shall be able to trace two tendencies in it, one 
the more abstract and mathematical, and the 
other more concrete, occupied with the observa- 
tion of countless phenomena, past and present. 

We shall be able, however, to present certain 
fundamental ideas of the science, which are by 
no means difficult to understand, though, re- 
jecting confused conceptions and inexact reason- 
ing, they require a certain degree of concentra- 
tion of mind. 

We diiall, therefore, give in brief an outline of 
the historical development of economic theory, 
and follow this with a general account of the 
principal topics discussed by economists. We 
shall conclude with a course of reading in which 
the study may be further pursued. 

History of the Science. — ^Ancient and modem 
theories of economics owe their essential differ- 
ence to the varying constitution of the State. 
In the cmcient State, in which slavery was a per- 
manent cmd integral feature, industry is held in 
contempt, as (with few exceptions) unworthy 
of the free man. The servile classes, the agents 
of production, are debarred from civil interests, 
and unfitted for combination and personal initia- 
tion. Moreover, the military habits of the 
nation, with their consequent insecurity of life 
and property, make impossible the accumulations 
of oapi^ and the systems of credit of modem 
times. Hence, even in Greece, we find no syste- 
matic economical disoussions, but only isolated, 
though brilliant ideas. The Greek philosophers 
regard the individual as entirely subordinate 
to the State, which controls his every activity. 
H&e oitiBen is regarded as the possessor, not as 
producer of wealth ; and wealth is considered, 
Uict for itself, but as subservient to l^igher ends. 
The chief theories are those of Plato, Xenophon, 
and Aristotle. 


Plalo {Republic) finds in community of wives 
and property the most perfect means of subor- 
dinating individual interests to those of the 
State ; the foundation of the social organisation 
is traced chiefly to economic causes. A self- 
contained State is desired, whence foreign trade 
is discouraged. The indiistrial classes are de- 
spised, and all economic dealings are subject to 
active State control. Xenophon^ though pre- 
ferring agriculture as a fitter preparation for 
military life, and as leaving leisure for political 
duties, lays greater stress than other writers on 
trade and manufactures. To promote these, 
he emphasizes the nec^d of peace between the 
nations, and the equitable treatment of foreigners. 

Ariatotle does not clearly mark off economics 
from politics. The individual, with him, is not 
so subordinate to the State as with Plato, for 
human society is due not to economic necessity 
but to certain natural social impulses. Hence 
he allows a certain degree of pc3r8onal freedom, 
and rejects the communityof wives and property. 
Slavery is approved, and cultivators of the soil, 
mochanicB^ and artificers, are debarred from all 
share in the government. He distinguishes 
between the acquisition of natural products, 
as in hunting, cattle-rearing, &c., and the active 
exchange of products, with money as its medium. 
Tlie expression of his views on Capital is meta- 
phorical rather than scientific ; thus, no loans 
should beeur interest, since money is barren, and 
cannot produce money. 

The Romans also regarded industrial arts as 
contemptible. Though, in early times, paying 
great attention to the land, large numbers of 
slaves were soon introduced, the prisoners taken 
in the wars. Roman economic ideas are mostly 
copied from Greek writers. Cicero, Seneca, and 
Pliny urge a return to the land, as a refuge from 
the evils of the times, but show no clear appre- 
ciation of economic evils and their remedies. 
Plinyresembles the modem mercantilists in advo- 
cating the necessity of keeping money inside tho 
country ; Varro and Columella, like the eigli- 
teenth-oentury physiocrats, see in agriculture a 
cure for the social degeneracy of their age, 

N^early all the Roman jurists disapprove of 
loans on interest. Thus, the rate of interest 
was fixed by the laws of the Twelve Tabl^ and 
interest on loans was in 341 B.C, entirely pro- 
hibited by the Geaudan. Law. 

» 

Middle Agee (a.i>. 400:;;|300).— The first part 
of this pori^, oonsisting of a long and painfnl 
eo 
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struggle towards the establishmeut and consoli- 
dation of eoclesiastical and civil systems, was 
unfavourable to any varied economical activity. 
Under feudalism, the wealth of the lord con- 
sisted of agricultural produce and dues paid in 
kind ; his retainers were paid by their mainte- 
nance. - Manufactures and commerce were im- 
possible. Yet, towards the thirteenth century, 
factors appear making for the development of 
industry and trade— the Crusades, bringing dif- 
ferent nations into contact; the rise of the 
burgher class, and the independence of towns ; 
the formation of guilds, and the demand of cities 
for the produce of the country. 

The Catholic Church was a powerful influence, 
in preaching industry, thrift, sanctity of pro- 
mises, the dignity of labour, the claims of the 
poor, and fair dealing between man and man. 
Slavery passed into serfdom, permitting some 
domestic relations and religious life. Later, as 
the landlord recognised the superior efEcienoy of 
free labour, serfdom passed away altogether ; 
a process hastened by the moral influence of the 
Church, and by the sovereign’s jealousy of 
the great lords. Workers and contractors now 
became clearly separated. A capitalist class 
arose and developed commerce and manufac- 
tures. Trade corporations (thirteenth century) 
were legally regulated and recognised ; these 
served as rallying points for the industrial 
workers, whose technical sldll and moral habits 
they greatly improved. 

The Modem Period . — ^Tho Middle Ages may 
be said to end with the thirteenth century. 
From this time the medieval system rapidly 
and spontaneously collapsed, and a wonderfid 
development is seen in economic activity. With 
the rise of paid armies, peaceful activities, to 
provide the nocossary coat, became prominent. 
Manufactures and commerce were stimulated 
by the discoveries of the art of printing, of the 
mariner’s compass, of America and a new route 
to the East, and by the establishment of public 
credit in the Italian cities of Genoa, Venice, and 
Florence. At first, there was no corresponding 
theoretical development. By the seventeenth 
century, however, as industry became an in- 
oroasing concern of the Governments, as the 
only means, through taxation, towcurds military 
and poUtical ends, a school of writers arose 
whose doctrines became known as the Mercantile 
System* The chief of these thinkers were Scarufifi, 
Bodin, Stafford, Copernicus, Watteville, and 
Child. As they observed the increasing import- 
ance of money, as a peculiar form of wealth, 
in a elass by itself, to produce which Governments 
paid '^ever greater attention to industry, they 
developed a tendency .to value too much the 
precious metals, to put too great a stress on 
foreign trade as agai 3 |||i internal, on dense popu- 
lations as an elemcoifl of national strength, and 
to overestimate the capability of Oovei^ents 
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to secure by legislation the ends they considered 
desirable. 

In its extreme form, the Mercantile System 
re^rded money and wealth as identical, whence 
it is the aim of a coimtry to retain as much as 
possible of the precious metals. To this end, 
export of its own manufactures is to be encour- 
aged, imports discouraged, and the difference 
is to bo received in gold or silver. The most 
favourable “ balance of trade ” is to be secured 
by prohibition of, or high taxes on imported 
goods, by bounties on exports, and by restric- 
tions on the export of gold and silver. 

Yet in England there was at the same time 
Rowing up a body of opinion m direct opposi- 
tion to the MercantUo System — ^that natural 
wealth consisted not of gold, but of the gifts of 
natiire and the products of labour ; that the 
true aim of national effort was the accumulation 
of the necessities and luxuries of life ; that 
freedom of trade should be substituted for the 
system of prohibitions, duties, and bounties. 
Traces of such views are found in Hobhea {Levi^ 
athan) and Sir William Petty. Sir Dudley Norths 
a convinced free-trader, held views approxi- 
mating to those of Adam Smith. Locke strenu- 
ously opposed the debasement of the currency, 
but stiU retained some ideas derived from the 
mercantilists. 

Phyaiocratie School . — These English ideas, 
popularised and developed in Fiwce, where 
Diderot was striving after a complete social re- 
organisation through freedom, led to the rise 
of the Phyaiocratie School. Originated in 1755 
by Cantillon, the teachings of the school were 
given systematic form by Fran^oia Queanay 
(1694-1774) and Vincent de Goumay (1 712-1769), 
who called themselves and their adherents the 
“ physiocrates,” or “ 6conomistes.” Society, 
they affirmed, consists of individuals having the 
same natural rights ; each individual best 
understands his own interests, and naturally 
pursues it. No interference by Government is 
just save in so far as the natural freedom of one 
is incompatible with the rights of others. Hence 
each has an absolute right to the fruits of his 
own labour, and property is sacred. 

They insisted on fre^om of exchange, un- 
restricted competition, and the abolition of 
privileges and monopoly. Further, only agri- 
cultural labour is “ productive,” for this alone 
adds to the quantity of raw material available 
for human ne^, and to the wealth of the com- 
munity. Manufactures merely give a new form 
to materials drawn from the earth ; their in- 
creased value represents only the quantity of 
materials oonsuined in the process. Commerce 
only transfers weedth ; the gains of the commercial 
classea aroAt the cost of the rest of the nation $ 
they arc tlrawn frojn the superfluous earnings 
of ^e agriculturists. fVee-trade, and the policy 
of laiaa&t^faire^ or minimum of governmental in- 
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torferenoe are advocated, and a single tax on 
land as the simplest means of raising the revenue. 
Minor writers were Mirabeau, jirividr©, and 
Turgot. The Physiocratic system sooil had itis 
day, but lived again — as to certain of its elements 
— in the system of Adam Smith. 

Adam Smith. — ^Returning to England, we 
find a stagnation of thought in the early eigh- 
teenth csentury. The first advances wore made 
by Btrhdey and by Hume (Political Die- 
eowsea^ 1752), who discussed physiocratio and 
mercantile views on commerce, money, and 
interest. Following these is Adam Smith (1723— 
1790), whose Wealth of Natwns, in five books, 
was published in 1776. His general theory is 
explained in the first two books. Labour is 
emphasized as one of the sources of the nocossi- 
ties of life — ^whence his dilTorence from mercantil- 
ists on the one hand, and physiocrats on the 
other. The productivity of labour incroasos 
with its division, which originates in man’s pro- 
pensity to exchange. Exchange implies a cer- 
tain capital, and demands a market, and money, 
as the medium of exchange. From the exchange 
of goods arises the notion of value, and value 
in use is distinguished from value in exchange- 
purchasing power. The measure of value (i.e. 
in exchange) is the labour required to produce 
the commodity — “equal quantities of labour, 
at all times and places, aro of equal value to the 
labourer.” 

Money is then not the real or natural price, 
but the nominal or market price. Price (natural) 
consists of three elements : Wages, the reward 
of labour ; Profit, from tho use of accumulated 
stock ; and Rent, which arises when all tho land 
of the country has become private. Tho market 
price fluctuates, but tends to approximate to the 
natural price. Wages, Profits, and Rent vary 
according to the circumstances of society. Wages 
vary with the demand for labour, but a minimum 
wage must suffice to maintain tho labourer and his 
wife and family. Profits also vary with the de- 
mand for labour, but in the opposite direction. 
Rent is a monopoly price, the highest that a 
farmer can afford to give, and is thus an effect, 
not a cause of high prices. Capital, the accumu- 
lated material employed to produco a revenue 
to its owner, may be “ fixed,” or remaining in 
his own hands, or “ circulating,” when the goods 
are sold and replaced by others. 

Smith distinguishes between “ productive ” 
labour, which is realised in a particular object, 
and the useless, “unproductive” labour of 
magistrates, lawyers, &o. ; tho first alone is 
employed by capital. Capital is increased 
throu^ productive labour, whence the thrifty 
man is a friend to the State, the spendthrift a 
public enemy. The annual produce of the land 
is increased by augmenting either the number of 
labourers or their productive power. Either 
involves additional capital. As the capital of a 
State increases^ the growing difficulty of finding 


new employment for it leads to competition 
between capitals and lowering of interest. Agri- 
culture offers the greatest remuneration to capi- 
tal, since “Nature labours along with man,” 
and replaces both the capital and the rent of 
the landlord. Smith in the third book treats of 
the development of industries by modem Euro- 
pean nations ; in the fourth, he argues against 
the mercantile system, and the physiocratio doc- 
trine of the solo productivity of agricultu||^l 
labour; in the fifth he discusses methods of 
taxation. 

Following Adam Smith arc Ben* 
eham (Political Economy y 1843) and Lauderdale, 
in substantial agreement with him, and then 
MaWma (1766-1834), whoso Essay on the Prin- 
ciples of Po'pitlali<m appeared in 1798. The 
period was one of industrial unrest. The pro- 
lific inventions of the time, of cheap earthen- 
ware (Wedgwood), of tho spinning- jenny (Har- 
grt^avos), the* steam-engine (Watt), the looms 
(Cartwright and Crompton), onormcmsly stimu- 
lated manufactm'es, but created hardships of 
their own ; whence tho beginnings of socialism 
and of tho “social question.” 31ie Essay was 
a reply to William Godwin, who taught that the 
existing wealth w^as sufficient for everyone, if it 
were equally divided, and dreamed of an ora of 
perfect happinc'ss on earth when all men by 
moderate exertion earned a moderate suffi- 
ciency. Against this, Malthus contentled that 
such a state of prosperity would imply an un- 
checked increase of populatioix and a consequent 
scarcity of food, on which the former struggle 
would again take place. In the re-written 
treatise of 1803, Malthus lays down tho pro- 
position that while food can be made to increase 
in an arithmetical ratio, population increases in 
a geometrical, and therefore ourstrips the food 
supply. He advocated marriages of prudence, 
and deprecated the existing poor laws, and tho 
artificial stimulation of population. 

Ricardo. — ^Ricardo (1772—1823) followed Smith 
as a rule, but treated the subject differently. 
Ho reasoned deductively from assumptions 
more or less arbitrary, and treated tho con- 
clusions as true ; hia doctrines were illus- 
trated by reference to hypothetical cases, a prac-“ 
tice extensively followed by his successors. His 
chief concern was with the distribution of the 
whole produce between wages, capital, and rent. 
The Ricardian theory 6f rent — ^the theory now 
generally accepted as correct — defines rent as 
that portion of tho earth’s produce which is paid 
to the landlord for the use of the original and 
indestructible powers of the soil ; the refit of 
any land is the excess of the price of the produce 
over its cost of production on that land. As 
population increases, inferior soils are succes- 
sively brought into cultivation, the cost of pro- 
duction on which determines the price not only 
of the produce of those inferior soils, but of the 
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^hole supply (see below). The poorest land 
pays no cent; on e4y better* the rent is the 
difference between the cost of production on it* 
and ihe cost of tliat produced at the greatest 
expense. It follows that rent does not deter- 
niine price, which is tbf seiime whether rent be 
paid or not. I 

This doctrine bears on that of wages and 
profits. The produce of labour is divided be- 
tw^n labourer and capitalist* so that whatever 
on9^gains the other loses. As the price of food 
rises, so does the cost of the maintenance of tho 
labourer* and therefore wages rise while profits 
fall. This falling is occasionally checked by 
new mechanical improvements* or agricultural 
discoveries. But though wages rise, the labourer 
does not gain* since tho price of food-stufts also 
rises ; he can never for long earn more than a 
bare subsistence* according to the prevalent 
standard of comfort. For a more permanent 
improvement Ricardo falls back on the Malthu- 
sian device of limiting population. 

After Ricardo* a number of loss important 
writers, the Epigoni, including James Mill, 
M‘Culloch, Senior, Torrens, H. Martineau, re- 
duced the teachings of Smith and Ricardo to 
systematic form. 

Early in tho nineteenth century there was no 
body of settled economic doctrines ; all was still 
a matter of opinion. 

John Stmrt Mill . — This state of things, so far 
at least as concerned tho fundamental doctrines, 
it was expected would disappear on the publica- 
tion by John Sttiart Mill (1806-1873) of his 
Principles of Political Economy (1848). This 
work, which is a lucid explanation of Ricardo’s 
economics, aimed at replacing in popular use the 
Wealth of NatioiiSy which Mill regarded as obso- 
lete in some parts and imperfect in all. From 
the important difference between production of 
wealth and its distribution — ^that while the 
former depends on fixed natural facts, the mode 
of the latter varies with the changing ordinances 
of society — ^lie considers tho problem of improv- 
ing the existing modes of the distribution of 
wealth* and takes many steps in the direction of 
socialism. From tho Ricardian enli^tenod 
K^^s^lfishness, he passes gradually to an economio 
order founded on sympathy. As to economic 
“ method,” he is on uncertain ground, for, while 
in his earlier writings h^, affirms the d priori as 
the only method of inyesi^gating social sciences* 
he insists on the d pqsteriori (** inverse de- 
ductive ”) method in his Logic. Among Mill’s 
disciples* J, B. Caimes (1824-1876) was most 
prominent. He urged a rigorously deductive 
. method* and left no room at all for induction. 
The work of these two writers made it evident 
that political economy* as they regarded it* was 
a purely hypothetical (ipi^oe* a long deduction 
from the Gumption of an **^onomio man*’* 
who was influenced only by the desire of gaining 
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the maximum of wealth with the minimum of 
exertion. 

The Historical SehooL — The successors of 
Adam Sniith, both in England and on the conti- 
nent* fbUowed more or less closely in his foot- 
steps. No radical changes in economic method 
wore made till early in the nineteenth century, 
when with Comte began the historical school 
which has already profoundly altered the charac- 
ter of the study* and will continue to exert a 
powerful influence on economic problems. 
Comte {JPositive Philosophy ^ 1839) includes tho 
study of all social phenomena* and their mutual 
relations in tho science of “ Sociology ” (q.v.). 
Of this science* the laws may be statical, the 
laws of social existence, or dynamical* of social 
progress. His principal method is that of his- 
torical comparison. The fundamental prin- 
ciples of hiiman nature are not to be neglected* 
yet from them can be foretold neither the gen- 
eral structure of human society nor its devel- 
opment. Direct observation is indispensable* 
especially in the case of dynamical laws on ac- 
count of tho accumulative influence of all former 
generations. The fleld of observation is the 
history of the world, including in this history 
contemporary facts. Appl 3 dng these ideas to 
economics* it is seen that no true theory of the 
science can be formed without considering all 
other phases of society ; economio phenomena 
cannot be isolated from the rest. The economic 
structure and development of society are ascer- 
tained not deductively from assum^ premises* 
as tho Ricardians affirm, but by direct investi- 
gation of history. 

The German historical school (nineteenth cen- 
tury) applied to economics the conceptions of 
tho historical school of jurisprudence. In the 
earlier period the chief exponents were Roscher* 
Hildebrand* and Knios. I^ater developments 
were due to Brentano* SchmoUer* Held* Nasse* 
Rosier, Schaffle, SchOiiberg, and Wagner. All 
those insist especially on the need of a moral 
element in economic study, on the close relation 
between economics and jurisprudence* and on 
a conception of the State opposed to that of 
Smith. State interference is justifiable* not 
merely as a protection against violence* but 
wherever social ends can be most fully or solely 
attained throu^ its means. Such oases* each 
of which is determined on its own merits* are 
intellectuaDand sasthetic culture* public health* 
protection of women, children, the aged and the 
de6titut6*8ecuTity of labourersagainst accidental 
injury. This later German i^ool has been 
powerfully influenced by the theoretic socialism 
of St. Simon, Fourier, Lassalle* Marx* Engels* 
&o. In practical economics it is midway be- 
tween the democroHc socialists^ who would radi- 
cally transform the whole economic structure of 
society through State interference* and the 
German free*traders, who, following Cobdm* 
Say* and Bastiat* lin^t State action to the main- 
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tenance of order and the Becuring of individual 
freedom. The inveetigations of this hiatorioal 
school confirms Comte’s view of the need for 
completely incorporating economics ii%a science 
of society. 

The German influence was felt in Italy strongly 
and in France to a much less extent. In Eng- 
land the new ideas have steadily gained ground^ 
aided by a growing dislike of the older system and 
a suspicion of the unsoundness of the ** Man- 
chester” policy of laiaaez^faire. The chief adher- 
ents to the new thought here were Bagehot, 
ILeslie^and Jevons. Bogre/to^ (1826-1877) declared 
that the system of Ricardo and J. S. Mill is true 
not universally, but only in those states of society 
where commerce is highly developed* and de- 
veloped in the form taken in England; it does not 
explain the economic phenomena of early times or 
of other contemporary forms of society. The **eoo- 
nomic man ” of Mill and Cairnes is not only im- 
aginary, as they had themselves shown, but could 
oiy act in a very limited and peculiar sphere 
marked by the rapid transference of capital and 
labour from one sphere to another. Bagehot at- 
tempted to reconcile the two opposing methods by 
assigning to the “ abstract ” method theexplana- 
tion of modem advanced industrial life, and to 
the historical that of past economic phenomena, 
and of all the remaining part of present life. 

LeaUe {Essay a. Moral and Political^ 1879) also 
criticised the “ abstract ” school. The term “ de- 
sire for wealth ” is vague ; as a matter of 
fact, men are impelled not by ono, but by several 
economic motives, altruistic as well as egoistic. 
The 4 priori method cannot find the causes con- 
trolling the nature or the amount of wealth, or of 
the varieties in its distribution. Such causes are 
to be sought in history, and in the general laws 
of society. The wage fund theory of the abstract 
school is repudiated, as also their doctrines of the 
average rate of wages and of profits (save in a 
small and stationary world of commerce). The 
theory of cost of production as fixing price thus 
falls to the ground, and gives way to the prin- 
ciple that price depends on demand and supply. 
W* Stanley J evona (1835-1882) similarly became 
more and more convinced that a true system could 
only arise through the overthrow of the Ricardian 
systemu 

The recent tendency of economics is thus to 
regard the soienoe as a section of a larger science 
of society, with the other sections of which it 
is in an intimate and vital connection. Econo- 
mic phenomena may be separated from the rest, 
but only provisionally. All primary social ele- 
ments must be habitually regarded not as isolated 
from each other, but as in mutiml interdepend- 
ence. Growing in importance also are the hig h 
moral purposes to which the economic move- 
nuent is subservient. The old doctrine of ** 
tto foundation of ** natural liberty,** is losing 
gmund, and, through the pressure of practical 
ateda^ the dootiine of kMsu-fairt has lost much 


of its former important. The State is ipme 
and more controlling operations making for 
public utility. 

GENERAL THEORY OF EGONOMIOS 

Scope and Economics is a study 

of the motives which most powerfully influence 
man in his everyday business life. Most men 
are influenced there, as elsewhere, by motives 
other than economic, conceptions of duty, kl^h 
ideals, and personal affections. The existence 
of these is not denied by economists ; yet these 
are in the first instance neglected so far as they 
have no money measure, and a correction for 
the incompleteness of these premises is applied 
later on. The science constructed on this basis 
goes far beyond any other branch of the study of 
man, yet can by no moans be compared with 
such exact sciences as mathematics and physics. 
Through the complexity and variety of economic 
phenomena, the conclusions of the science are 
true only within certain limits, which must be 
carefully defined. It is thus a science of ten- 
dencies resembling meteorology rather than 
astronomy, in the limited certainty of its pre- 
dictions. 

We shall therefore study the actions of men 
as individuals and in their relation to social life. 
We shall consider man not as a fictitious ” eco- 
nomic man,” but as ho actually is, studying a whole 
class or nation, neglecting individual peculiari- 
ties, and ignoring all causes and efiects not of an 
economic nature. If it is objected that society 
is an organic whole, and thus not capable of such 
treatment, that no>i^t of human ph^omena are 
wholly imconnecte<f ^ith, and therefore separable 
from any other set, i^^must be replied that this 
objection would be eqmiy fatal to the biological 
sciences. But just as l||e brain may be Bti|died 
without a physical sepammn of it from Wit 
of the body, so economic phenomena 
sidered apart from religious and political 

The method employed will be twofold. By 
Induction, through observation and investiga- 
tion of concrete particular facts, general laws 
or economic uniformities will be established. 

But since this method can only state what iSf 
and not why it is, it is to be supplemented by 
the more abstract, analytical method of Deduc- 
tion. Starting not from particular facts but 
from general prinoipl^, e.g. that all men seek 
wealth, and seek it Ijiphe easiest methods, we 
may deduce what happen under certain 
oonditioiui from the c^pC^tion jA^the principles 
assumed ; the deducell^restm being after- 
wards compared with the a^;ual facts. These two 
processes involve each other. OTie general 
principles from which ' deduction starts are^ 
themselves the result of observation. It is hy 
induction that we ascertain how far the ocvB tc l u - 
sions of the d^uotive ihethod have to be modi- 

fi^diathMrappUeatioQtoactiiialfMlf. 
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mductiQU is invaluable to deduction in pointing 
out what needs to be explained, and in suggesting 
hypotheses to explain it. Induction is the more 
fundamental method in investigations relating 
to the production of wealth, to the increase of 
capital and population, to slave labour, and to the 
present proprietorship, where farmers own the 
land that they cultivate. The deductive method 
becomes the principal instrument when the facts 
to be investigated are complex and difficult. It 
is t||ps specially applicable to central problems 
of ^e exchange and distribution of wealth, to 
theories of value, wages, rent, interest, 

Wealth* — Wealth may bo simply defined as 
oonsisting of ** goods ” which possess “ utility,** 
ie. which satisfy some human want. Not aU 
sources of utility are wealth, e.g. family affection 
and a good conscience. The additional quality 
to constitute wealth is potential exchangeability. 
This implies that the commodities are external 
to man, and that tho supply is limited, so that 
man is prepared to give up some other thing in 
exchange. Wealth does not include personal 
qualities, nor yet, a<vx>rding to Marshall, service 
and other goods not capable of accumulation. 

Demand* — We have called the power of satis- 
fying a human want the utility of a commodity. 
As each particular want of man is limited, it 
follows that every increase to his stock lessens 
his desire to obtain more of it. Thus, while the 
Total Utility of a commodity increases with every 
addition to our stock of it, it does so at a de- 
creasing rate. This is the Law of Diminishing 
Utility, and the Mcurginal Utility is the utility 
deriv^ from the last small ad(|j|(ion to the stock, 
tho utility of that portion of j||lbommodity which 
a person is just persuade^to buy. l^is last 
portion is termed the Midmnal Purchase. It is 
evid^t that the margiodKiUty of money varies, 
of, say, a shiUp^ measures a far greater 

When 

'^almoL, Jo satisfy a want, offers something of 
vhlue for an object, this is a Demand for the 
^ object ; the price offered is tho Demand Price. 
If the price falls, he buys more, for since the 
marginal utility decreases with the amount he 
possesses, he can be induced to purchase a 
greater quantity, at a lower price, though yield- 
ing less satisfaction (Law of Demand). There 
is no uniform relation between this fall in price 
and the increase in demand. And the price, 
we must note, measur^Sjlt marginal utility in 
geneml, but that to ead^^npchaser individually. 

The aotionl«i§^ Ejb^miy of Demand is im- 
portant. Ex gW i jiw that the increased 

demand is nol the saflb for aU commodities for 
the same di^t fall in price. Demand is said 
to be very elastic wl^ a small fall in price 
oausM a large additio&d quantity to be sold ; 
subtly elastic for a swi^U addition. The das- 
tidty of demand varies, urib different inoomes, so 
saoii doss of society sbould'‘be oons^sred 
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separately, for the demand for a certain com- 
modity may be very elastic for one doss, and 
slightly so for another. When the price of a 
commodity is low relatively to the means of the 
class, the demand for it has little elasticity (e.g, 
salt, sugar), for the sale would not be much 
affected by a dight change in price. If the price is 
relatively very high, the demand is still only 
slightly elastic ; ^us a fall in the price of wine 
does not increase its consumption among the 
poorer people. If the price of the article is rela- 
tively moderately high, the demand for it has 
great elasticity ; a change in the price of tobacco, 
meat, butter, Ac., greatly affects the purchasing 
power of the poor. The demand for necessaries 
is evidently inelastic, for these must be had 
whatever tho price. To distinguish between 
comparatively elastic and inelastic demands, 
each is measured by reference to a conventional 
“ unity,” at which point a fall in price produces 
such sales that the total receipts are unaltered. 
If the total receipts are increased, the elasticity 
is greater than unity ; if decreased, less. 

If a person has anything capable of several 
uses, he will so distribute it between these that 
tho marginal utility is the same in each. For 
if the nmrginal utility were greater in one use than 
in another, he would gain by transferring it 
from the second use to the fii^. This is the 
Law of SifbdtUutiont or Equi-margined BeHtma* 
Those different uses may be either present or 
future, though, in the latter case, allowance 
must he made for the uncertainty of the benefit, 
and for the different value of benefits present 
and distant. 

In general, a purcha86r*8 satisfaction in the 
article bought exceeds that given up in paying 
its price. This excess, expressed in money, is 
called the Conattmer^a Surplus; the difference 
between the amoimt a man is willing to pay for 
an article rather than not have it, and the actual 
amoimt paid. We may then conceive of an ag- 
gregate surplus, with reference to a given com- 
modity, me^e up of the surpluses of different 
individuals. Hence are suggested valuable 
practical ideas. Thus, in taxation, where the 
tax that wipes out least oonsumeris surplus is 
preferable, other things being equal, it follows 
that ( 1 ) things of which the demand is highly elas- 
tic should not be taxed, since a small tax largely 
reduces «the consumption emd the oon8um6r*8 
surplus ; (2) oommo^ties subject to increasing 
returns should not be taxed, for such taxation 
both of itself inoreases the price, and causes 
smaller consumption, which again means higher 
supply price. 

The Agenia of ProdueHon are Land* Labour^ 
and Capitid. 

Land includes all utilities, whether found in 
land, sea, smishine, rain, Ao., oyer the supply 
of whidi man has no control, whoso quantity is 
given fiased by nature. 
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Any inoreaae in the capital and laboinr ap- 
plied to land generally causes a less than pro- 
portionate increase in the pro<iuce from that land 
{Law of Diminishing Returns), This law refers 
to the arrumnt of produce, not to the price, whidi 
may independently vary. It may, also, be kept 
in check by improved machinery and skill, in 
which case the returns may increase proportion- 
ately. Yet at length it becomes irresistible if 
the demand for produce increases indefinitely. 
Using James Mill’s term, ** Dose of Capital and 
Labour,” each dose produces a less proportionate 
return. That dose which just repays the culti- 
vator is called the Marginal Done, and the return 
from it the Marginal Return. The marginal dose 
is not necessarily that last applied, but that on 
the margin of profitable expenditure. 

On the other hand, every increase in the 
physical or mental vigour of a people increases 
man’s productive power. And every increase 
of wealth tends to make a greater increase 
easier. Thus is produced a more highly de- 
veloped industrial organisation, which adds much 
to the collective eificieiicy of capital and labour. 
Further, any increaso in the aggregate of pro- 
duction generally lowers proportionately the 
cost of production. Hence while Nature’s part 
agrees with the Law of Diminishing Rettirns, 
that played by man obeys the Law of Inoreasmg 
Returns ; an increase of capital and labour leads 
to an improved organisation, which increases 
the efflcioncy of the work of capital and labour. 

Balancing of Demand and jS'wppfy.— The 
market price of any commodity depends both 
on the demand price and the supply price. In 
every market, there is a definite demand price 
for each quantity of the commodity ; the greater 
the quantity offered for sale, the lower the price 
purdhasers will be willing to pay. Similarly, 
there is a supply price, that price which the 
holders of the commodity are willing to accept, 
which (in the case of decreasing returns) rises 
with the quantity. When, for any given quan- 
tity, the demand price exc(?eda the supply price, 
then the amount offered for sale ten^ to ki- 
bk'ease, since sellers are getting more than they 
hided to induce them to manufacture that 
^^ntity. When the demand price is less than 
we supply price, the quantity of the commodity 
fahs ; and when both are the same, the amount 
produced remains also unaltered. This point is 
tlliat of 'equilibrium ; and the price is the market 
price. 

IChus both utility fixing demand price ahd 
cost of production fixing the supply prioe» aee 
factors in determining price. This doctrine, 
h6#ever, is quite acoutate only for a stationary 
iKKdety; the demand and supply prices for 
Vttribito quantities are constantly Mng changed, 
ahri fvory change gives a new position about 
Willett the market price osciltates. As a 
the aborter the period under oonsideration, the 
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greater the demand on n^ue the 

longer the pmod, the greater that of cost of 
production. 

The above account makes the marginal cost 
of production {i,e. the point where a slight in- 
crease in production just repays its cost) 
fcMstor in fixing the market price, but does not 
explain the position of this margin, whether 
high or low. This depends on the causes con- 
trolling the size of businesses — the variation of 
the employer’s expenses with inoieasing businesB. 
If the business grows from a very small size, 
marginal costs decrease at first, through division 
of labour and the use of machinery. But this 
fall is limited, as the business beoomes too 
extensive for effective control under one em- 
ployer. Marginal costs, therefore, begin to rise, 
and expansion of the business must cease at 
that point when the marginal expense equals 
the price, i.e, when the last addition no longer 
yields a profit on the cost of its production. 

Monopolies. — ^The market price is, we havesc^n, 
fixed by the demand and supply prices, but in a 
monopoly, the quantity of the commodity offered 
for sale depends on the will of the monopolist. 
In a rigid monopoly, this control over supply is 
complete. The aim of the monopolist is to 
increaso to its limit the difference between his 
expenses and his gross receipts ; this limit, when 
reached, determines the output which will be 
aimed at. 

Monopolies lead to higher prices, save in so 
far as they reduce the cost of production. When 
the demand is slightly elastic, a considerable 
rise in prices follows the creation of a monopoly, 
since in that case a small decrease in the supply 
raises the price considerably ; with highly elastic 
demands, such rise in price is not so likely. 
Also, a great curtailment of supply will more 
probably be produced by the monopolist in 
those industries working under decreasing re- 
turns, for in the case of increasing retiq^iSi higher 
price would be accompanied by loss of the 
economies due to production on a large scale. 

Monopolies may reduce prices where the coat 
of production largely consists of expenses of 
canvassing eustomers who would in any case 
puroheuse the commodity, though perhaps from 
a different firm, or where the real cost of pro- 
duction can be lowered by more effioient or- 
ganisation. 

Allied to monopolies are diacriminaitive or 
differential prices, imply some ag^ment 

between producers. * ^Prices may vary according 
to the locality ( throng eostv^ of carriage, or 
through tariffs), or thC;^pu]:pcbe for which the 
eomsiodity is used (rauWay ^ghts, hi^er for 
iaore vehaabie goods than for btdk of less 
vuloable >gobds), or according to the person 
bays. Dumpiiiig ” is h case of disertBojnative 
prices. This may assume sevecal forms. It 
may be the export at low prices.of the surphm 
quantity o! output, which Is mot nriMtod 
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Aome nuweB is smyiiviiiij^ at the same 

prices as tbori^ there had be^ no su^iis). 
Or it may coadsist m esBoeesiye production lor 
export to undercut oon^petitora in a foreign 
market. But such substantial sales are neces* 
sary for this* and at such a cost, that tiiis form 
of dumping is s^dom worth while. For rather 
than lose all their plant by shutting down many 
established induatries will continue to produce 
at a loss, provided that the price exceeds the 
actual cost of production apart from standing 
charges, and will be beaten only after a pro- 
tract and costly struggle. 

In recent years, many voluntary monopolies 
have been created by the combination of dif- 
ferent firms. Such agreements may leave to 
each firm much of its separate individuality 
(Kartela) or may completely destroy it (Trusts). 
Other forms of monopoly arise from the sole 
possession of certain natural products Umited 
in quantity, from the protection of the law, as 
in the oases of patent and copyri^t, or from 
the peculiar nature of certain businesses which 
are most beneficially conducted as a social 
monopoly, t.g, lighting of a town. 

Distribution. — ^We have now to consider the 
sharing out of the wealth produced by a com- 
munity, and to explain the shares assigned to 
the labourer (wages), the employer (profits), and 
.the capitalist (interest). We shall find that, 
broadly speaking, the same theory underlies all 
three, and that the differences pre as to detail. 

Assuming that all production is by groups of 
individuals and not by independent unite, that 
each individual worker is equally skilful and 
willing, and oach employer equally capable, we 
may imagine a certain community containing a 
fix^ number both of employers and of labourers. 
Bach employer endeavours so to regulate the 
relative amount of capital and labour he makes 
use of as to make his profit the greatest possible. 
This point is reached when an addition to either 
factor no longer produces more than enough to 
repay its cost ; in other words, when the mar- 
ginal worth equals what he pays for the last 
addition. 

In the relation of demand to the wages of 
labour, we find that if all the available work- 
people are employed at a wage previously fixed, 
which is below the marginal worth of labour, 
^en the employers naturally seek more labour, 
in order to augment their profit. But since all 
workpeople are already employed, businesses 
cannot be ext^ded, but.^ wages are forced up 
by competition T.to the marginal worth. Thus 
the wages of l^our toA its marginal worth in 
production. . ^ 

induenoes on the ipide of supply fixing the 
ef employid faetors in production 
are not the smne for factors. Thus in the 
ease of land» supposed equally fertile and well- 
piaoed thtoui^ontj tibe mari^^ worth varies 
Mtordjbog to %?faet^er it ig fuQy oocupied or not. 
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In regard tq the supply of labour, thou^ the 
causes of the size of the population, are obscoret 
we may say that the relative wages in many 
trades fix the supply of labour in them. Allow- 
ance, of course, must be made for differences 
in remuneration due to unhealthiness or un* 
attractiveness of the calling, need of expensive 
training, or the risk of failure ; nor do we infer 
that apart from these considerations, wages tend 
to reach the same level throughout the oach* 
munity, for the skill of workmen varies. 

We conclude then that the wage is the 
amount at which equal quantities of labour 
will be demanded and supplied. 

The actual earnings of capital are called Ne$ 
Interest. What is commonly called “ Interest ” 
is really “ Gross Interest,” and includes recom- 
pense for imusual risks, or the earnings of 
management for a business. “Trade Risks” 
arise fi*om fluctuations of the market, new in- 
ventions, or new competition. “ Personal 
Risks ” are due to the chances of unforeseen 
flaws in the borrower’s (Varactor or capacity. 

CapUcU may be taken as equivalent to wealth 
employed to bring in a profit. It is characterised 
by productiveness, so that the wf^alth consumed 
in production reappears in a fresh amount of 
* wealth, and by the subordination of present 
desires to future enjoyment. Capital, therefore, 
excludes land, but includes all improvements 
made in it to adapt the earth to human usage. 

Capital has a demand price and a supply 
price ; these together fix the rat© of interest at 
any time. The demand of a community for 
capital consists of a demand for production, 
and a demand for consumption, expended on 
goods to afford a direct sustenance to the 
workers. The supply of capital depends on 
people’s power to save and thoir motive^^ to 
save — ^the desire for interest, for provision against 
a rainy day, for a fmid making possible a future 
advancement in life when an opportunity oocuis. 

Tlio reward of the employer is his “ Profits,” 
but it must be noted that this term is ambigu- 
ous, being sometimes applied to mean gross 
interest, recompensing him for risks or work 
done. 

Supposing an industry with a fixed number of 
employers, all working entirely on borrowed 
capital, and all equally capable, their businesses 
would b^ approximately the same size. Bach 
man’s remuneration would be the difference 
between the total receipts for output and the 
total outlay on rent, material, interest, and 
wages. This difference, of course, each employer 
endeavours to maximise. Now in the growth of 
a business from small beginnings, the increase 
of expenses at first falls, as we have seen, in 
proportion to the increase of output, through 
greater specialisation and use of machinery. 
But after a certain point, the increase of ex- 
X>en|eB rises proportionately. Hence every 
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employer develops his business to the point 
when the final addition to the expenses is equal 
to the price received for the additional output ; in 
oUier wordSf when marginal expenses equal price. 

But the number of employers is not, as we 
have just supposed, fixed. If, therefore, em- 
ployers are receiving more than enou^ to 
induce them to devote themselves to the busi- 
ness, more people enter the industry as em- 
ployers ; the average size of a business is 
decreas^, though the total output is greater, 
and the surplus for each employer diminishes 
till it is just sufficient to induce him to remain 
in the industry. And similarly, if the surplus 
is too small, employers begin to leave the 
industry, so that the remaining businesses ex- 
pand and yield a bigger surplus. Thus the 
earnings of employers are fixed by demand — ^the 
surpluses of receipts over expenses, and supply — 
the numbers of employers willing to accept an 
income expected to amount to a certain sum. 

The approximation of employers’ eanungs to 
a constant limit requires a much longer run 
than that required by interest or wages to reach 
their normal levels. For an industrial business 
is of slow growth, often enlarged under lestrio- 
tions, and once established, continued till the 
plant is worn out. 

Rent— In ordinary use, this term stands for 
an annual charge made on land or buildings; 
in a broader sense, for the income derived from 
any things the supplies of which are limited and 
beyond human control. 

If there be soils of different fortuity in a 
country of scanty population, only the best land 
would be occupied at first, and no rent would 
be paid on it, for if rent were demanded, other 
plots would bo cultivated instead. When the 
population has grown until less fertile land must 
be cultivated to produce the necessary amount 
of com, this second land again commands no 
rent, and for the same reason. But since all 
the land of first quality is occupied, and only 
inferior land can be substituted for it, this land 
will pay rent, equal per acre to the difference 
between the produce per acre of the two kinds 
of land. Similarly for lands of still less fertility. 
When all the^ land of the country has hem 
absorbed, arid the population is stiU growing, 
even the pporest land bears a rent corresponding 
to the increased value of its produce. 

The argument may be differently expressed, 
thus : The application of sucoessive doses ” 
of capital and labour presently yields diminish- 
ing returns, as we have already seen. At 
length the return just suffices to repay the 
cultivator’s outlay and work. This is the mar- 
glrial dose, and may be applied either to rich 
or poor lands. On any land, the excess of tibie 
totol produce of the actual dose applied over 
^the ^eld of the marginal dose is the producer’s 
and this usually becomes the rental 
Iriditoof theJand, 
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Besides inequ^i^ of fertility, ineq;uaUties ol 
situation are a factor determining rent. In 
England, where the country is small and thickly 
populated, so that the producer is in close tou^ 
with his customers, this factor is relatively un- 
important. But in new countries the riohect 
land may lie uncultivated if not oonvemently 
situated for markets, so that both factors may 
then be considered equally important. 

It must be noted that rent does not enter 
into price, as a determining factor, ^gh rents 
do not make high prices, but are the effects of 
them. The price is, as we have seen, determined 
by the cost of the marginal retiim. Thus the 
cultivators of more fertile soils are left with an 
extra surplus over normal profits, which, through 
competition, they are forced to give up to the 
landlord. 

Qtutai-IteniB . — ^When the supply of certain 
appliances of production cannot be quickly 
enough adjusted to a changed demand for them, 
the net incomes from them are subject also to 
the foregoing theory, and may bo called Qttost- 
rent8. Consider a sudden demand for a certain 
kind of, say, textile fabrics caused by a change 
of fashion. The machinery employed in this 
manufacture yields for a time an abnormally 
high net income, greater than the normal profits 
on tlie capital invested in it. This income is a 
quasi-rent. Quasi-ronts may be on appliances 
of maixy diffej^t kinds — ^not only on land, 
factories, machinery, but on business capability 
and manual skill ; wherever, in short, there is 
any kind of differential advantages. Thus moro 
efficient workmen tend to get larger wages than 
those whose efficiency is just sufficient to pro- 
cure them employment. A quasi-rent differs 
from a true rent in this respect. If the latter 
ceased, those nattiral gifts which are free and 
imperishable would be undiminished, and pro- 
duce just as before. But if quasi-rents from 
any class of appliances fell l&elow normal profits 
on the capital and effort required for their 
supply, then those appliances would dwindle, 
and would not continue to produce. In long 
periods, however, there is time to adjust the 
supply to the demand. . The shorter the period 
under consideration, and the slower the process 
of producing any instrument of production, tiie 
more truly is the net income from that inrira- 
ment to regarded as a quasi-rent. 

Influence of Progress on Value.— The field of 
employment for capital and labour depends on 
the natural resources pt the place, the spoial 
organisation and techjiioal ^lowled^ of the in- 
habitants, and the nearne^ to markets, 
last factor is often underrated. Thus Nprth 
America and Austredia have become rk^. flel^ 
for rile emidoyment of capital and.labo^ only 
since the growth of steam trajBSo, whi<^ fciouj^t 
the European markets nearer to tititau New 
countries, howevei^, chiefly owe ithislr prosj^ty 
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to their power to promiee to deliver goods at a 
later date, to their power to mortgage, in a way, 
their land at a high rate of interest. Hence the 
influx of capital, which makes the rate of wages 
very Later, the influx of capital is rel- 

Sbively slower, and wages tend to fall. 

The influence of accessibility to distant markets 
on the National Dividend has been prominent 
in the case of England. For a hunched years, 
she has exported goods which are lees costly the 
larger the scale of manufacture, in return for 
goods obeying the law of Diminishing Betums. 
But now, every improvement in manufactures 
spreads quickly over the Western World, so 
that by these improvements England gains 
little from exports to backward countries, and 
less still from those to manufact\iring countries. 
She has gained extensively, however, from the 
cheapening of transport, which has replaced 
for the luxuries of a hundred years ago, low- 
priced food-stuffo, as the gains of foreign trade. 
Other influences tending to increase the pur- 
chasing power of the working man’s wages have 
been the adoption of Free Trade by this country, 
and the development of the Mississippi Valley, 
and of Western America. Grain, moat, fuel, 
clothing, water, and light have all been cheapened 
by these causes or the use of machinery, in the 
nineteenth century. 

Since the seventeenth century, the amoimt of 
accumulated wealth per head , of the population 
has steadily increased. This ISas decreased the 
marginal utility of capital, and therefore the 
rate of interest. The spread of knowleige has 
produced a relative fall in the earnings of 
trained ability by increasing the numbers of 
** skilled ’* workmen. A growing need for quick- 
ness in grasping new ideas, rather than long 
experience in a trade, has lowered relatively the 
wages of elderly men, and raised those of women 
and young people. And on the whole, middle- 
class incomes are increasing faster than those of 
the rich : the earnings of artisans faster than 
those of professional men ; of vigorous unskilled 
workmen than those of the average artisan. 

A higher Standard of Life, implying increased 
intellimnoe, enei^gy, self-respect, has increased 
the !^mtional Dividend and the wages of each 
^ade. A ** Standard of CJomfort”’— a mere 
increase in artiflcial wants — ^may be spoken of, 
which raises wages only so far as it involves a 
rise in the stan^rd of life and of activity. A 
mere increase of wants, advocated by some as 
leading to an improved condition of the workers, 
Clin only raise wages through diminishing the 
supply of labour. ^ThlV doctrine is favoured by 
those who believe that the pressure of popula- 
tion on the means of^subsistenoe powerfully 
affects ^e rate of wagiis, but cannot be main- 
tcdhed by those Vrho hold that improved modes 
of transj^rt tove zhinixnised for the present the 
io&fei^ioe of the LaiV of I)iminishing Returns. 
iC^her writers have held that by reducing the 
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hours of labour, labour is made scarcer, and 
therefore wagQS higher. In certain trades, 
oaring excessive wear and tear on body or 
mind, shorter hours would leeul to no permanent 
loss of National Dividend, since the increased 
efficiency of the workers would produce the 
same output in the lessor time. In other 
branches, employing expensive plant for only 
ten hours a day, a double shift of eight hours each 
would increase the National Dividend and there- 
fore wages. In many trades, however, shorter 
hours would lessen the output without raising 
the worker’s efficiency, and most of the resulting 
loss would fall on the workers. 

The theory in question appears to assume 
that there is a flxed amount of work to be done, 
whatever the number of workers, and ignores 
that if work is scarce, there will be fewer new 
enterprises undertaken ; that a decreased out- 
put leads to a decreased National Dividend and 
a lower wage. ^ 

Trade Unions. — ^A modem Trade Union, com- 
posed of workers of the same or similar trades, 
applies its fimds, subscribed by its members to 
support its members who cannot obtain em- 
ployment under Union conditions, to grant 
Provident Benefits to needy members, and to 
further its economic and political policy. This 
policy is, broadly, to secure higher wages and 
shorter hours, and healthy and safe conditions 
of work, and to provide a defence against 
tyrannical treatment by employers. A large 
Union is often composed of smaller associations, 
of which each manages its< own affairs but is 
bound by the general rules of the central 
Executive ; whi^ strictly controls, also, the 
expenditure of Union funds. 

Permanently to raise wages by lessening the 
supply of labour needs four conditions, namely 
(1) there must bo no easy method of production 
save that employed by the members of the 
Union ; (2) the commodity must not bo elastic 
in its demand, so that prices will rise consider- 
ably by a contraction of supply ; (3) wages must 
be but a small proportion of the total expenses 
of production, so that a proportionate rise in 
wages vdll not greatly affect the price, and 
therefore the demand ; (4) the other classes of 
workers, and the employers in the. trade, must 
not be able to increase their share of the total 
produce by limiting the supply of their labour 
and cafiital. . ^ 

The tendency of wages to approach a point 
of equilibrixim where the amount of labour de- 
manded equals the amount supplied, does not, 
in practice, always operate freely. A working 
man can seldom hold out long for a reserved 
prioe for hia labour, and is thus compelled to 
accept a lower wage. In bargaining with an 
employer, even a combination of ^a thousand 
workers is a puny force if the employer of the 
thotuMuad men be strong and resolute. Unionists 
contend that by organisation, workmen i»n 
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naise the c«unr6ii.t wages back to the level 

determined by demand and supi^y. Tliei* chief 
instrument is the strike—whioh they admit is 
effective only when business is very pro^rous ; 
but even when the period of prosperity is Waning* 
the threat of strike may succeed in prevenring a 
fall in wages. 

To this it has been objected— -Considering first 
a single trade — ^that constant threats of strikes 
lead to withdrawal of employers from the trade* 
in whi<^ employment declines ; that though a 
strike at a prosperous period may increase wages, 
these increases would have come without it and 
have lasted longer. Considering next all the chief 
trades of the country, it is still maintained that 
any rise in wages at the expense of profits must 
promote the emigration of capital, and limit the 
enterprise of business men, so that a rise of 
wages tends towards its own destruction. Even 
if the National Dividend be not much lessened 
at once, yet the diminution is accumulative and 
progressive, so as sooner or later to reduce the 
supply of capital ,tand to lower wages. 

The question thus becomes this, whether 
Trade Union action does actually lessen pro- 
duction, on the whole. The Unionists argue : 
(L) that they themselves join with the employers 
in making the working of the busimNss run 
smoothly and certainly, that e.g, a fixed mini- 
mum wage is a convenience to an employer, re- 
assuring him that no competitor is buying labour 
at a lower price ; also, that in trades subject to 
severe foreign competition, employers and em- 
ployed co-operate in arranging, through Boards 
of Conciliation, conditions of employment ; 
(2) that their action promotes the efficiency of 
labour* which atones for any injury to the growth 
of production ; they have given workers self- 
respect, strengthened their physique and moral 
diaracter, and stopped a wastage of human lives 
in underpaid and “ sweated ” industries. 

It is difficult to ascertain by direct observa- 
tion from history the actual influence of Trade 
Unionism on wages. It appears that, other 
things being equal, wages are higher in trades 
having strong Unions than in those without. 
But it cannot be shown conclusively what the 
effect of Unions is on the aggregate of wages. 

Soetalism and Syndicalism.— The Socialist 
movement springs from a dissatisfaction with 
the existing structure of society, and aims at the 
creation of another in which will prevail a juster 
distribution of wealth, and more equal oppor- 
tunities for the enjoyment by aU classes of a 
rational and cultured life. The poverty problem* 
it IS contended, cannot be solved without a 
ifadical upheaval of our economic structure* 
W^th is becoming concentrated in the hands 
ol a* few* the wages of manual labourers remains 
Stationary, the cost of living steadily rises* 
the rich rapidly become richer* and the 
pSfbr become actually as well as relatively poorer* 

ffodsjlsm affirms competition to be productive 


of untokL misery and waste wlm applied to the 
produetion of wealth ; by replacing it by co- 
operation, human productivity would be in- 
ereased, and human eadstenoe made happior. 
Competition causes waste of capital and labour, 
and has led to the formation of Trusts adS 
Kartels. These aim at’ eoonomieB in produc- 
tion and elimination of all competition, when 
prices and profits become correspondingly high. 
The Trust is an advance, in concentrating the 
control of industry, towards the stage when 
publie ownership and control of the great 
industries is possible. This is the aim of 
Socialism ; to replace the speculative, com- 
petitive method of production for the benefit 
of private capitalists, by a method of production 
by an organisation of national labour, with 
collective ownership of the means of production. 
“Capital” includes land, the instruments of 
production, and the floating capital necessary 
for production. Private landownership is con- 
demned as economically and socially injurious ; 
capitalism is attacked as placing the employed 
at the mercy of the emplojdng class, making one 
man a means to another's selfish ends, and creat- 
ing “ the social evil of a non-labouring class.” 

Socialism is the economic side of a wider 
movement which in politics is Democracy, and 
in religion, the impulse to social service. It 
aims at realising its goal throu^ a political 
democracy. In the Socialist State, such means 
of production as can bo advantageously con- 
trolled by the oonmmnity are made public pro- 
perty private enterprise is encouraged if able 
to conduct a public service better than the 
State can. But tliero is no private capitalism, 
no exploitation of labour for the profit of others. 
The surplus value goes no longer as rent and 
profits, but benefits the community at large. 
State ownership of land and capital is the only 
way to bring this about, though taxa4)ion is a 
device which may be employed pending the full 
realisation of Socialist aims. Beo^t legislation 
has tended towards Socialism by a constant 
interference with the unrestricted private use 
of land and capital, by raising the standard of 
life through national education, old age pensions* 
insurance against sickness and unemployment, 
by the taxation of rents and profits to finance 
schemes of social reform, and by replacing 
private ownership of productive worics and dis- 
tributive services, e.g. railways and ammunition 
factories, mote and more by State management* 
Beyond this, Socialist policy, pending the setting 
up of a Socialist State, demands an eight-houiu 
working day, a minimum^age for adult workers, 
free secondary and technical education, complete 
provision against sickness, the abolition of in- 
direct taxation, and the raising of aU the national 
revenue from untamed incomes and death duties, 
snd State or municipal control of railways, tele* 
graphs, water, and electricity supplies, lend, 
mines, &c. 
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SooialiBta mu^ be distingoi^ed from non- 
sooialistio Social Keformere, who believe that 
Booial evils can be abolished without altering* 
fundamentally* the economic structure of society. 
Socialism also must not he confused with Comr 
Aunism, Anarehism* Co-partnership, and Syndi- 
calism* all of which aim at giving workers a 
g^ter share in the businesses at which they 
work, and all of which advocate the collective 
ownership of land and industrial capital. Of these* 
we givesome account onlyof Syndicalism, through 
the attention it has attracted in recent years. 

Syndtcaliam proposes that each industry shall 
be controlled by its own workers, that there 
shall be a federation of the groups, and that 
distribution of produce shall be regulated in the 
interests of all the producers by a general cocnoil 
of the federated trades. But this social organisa- 
tion is purely industrial. The State is re- 
pudiated, and the present political methods and 
parties are condemned as not based on the 
strongest of all personal interests, t.e. the 
economic interest. There is not merely a passive 
indifference to the eidstenoe of the State, but 
an active hostility to it. The weapon of the 
Syndicalist is the general strike, for which it is 
easier to get workers to imite, and which is a great 
organising and educating force. Syndicalism 
resembles trade imionism in relying on in- 
dustrial organisation, on close federation of 
unions* and on the strike. The latter* however, 
makes use of Parliamentary agitation to better 
social conditions, avoids strikes wherevjer pos- 
sible, and prepares for them by amassing huge 
reserve funds. 

International Trade. — Foreign trade is simply 
the working out in a larger area of the prin- 
ciples of division and co-operation. A more 
efficient employment is secured of the productive 
forces of the world when each of two countries 
produces, both for itself and for the other, the 
things in which its labour is relatively most 
efficient. The total produce is greater tlian if 
each country produ<^ only for itself all the 
commodities it requires. Foreign trade also 
stimulates improvements in the processes of 
production, brings new objects to the notice of 
peoples* and promotes their intellectual and 
moral progress. 

The motive of foreign trade is an increase in 
utility, in which both nations share. The possi- 
bility of this does not depend on the absolute 
cost of production of commodities in two ooim- 
tries* but on their comparative cost. Wherever 
the relative cost of production of two com- 
modities is diflereat in one country from that 
in another* it is to t)ie advantage of each 
eoitintiy to spedslise in the commodity for 
whi^ It Is more spe<^tfly fitted* and to import 
&e other* 

8inoe foreijjn trade U a prooesa of barter* it 
fenbwB that the total value of a country’s ex- 
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ports is equal to that of its imports, neglecting 
cost of transport, l^t this equality is not 
apparent on examination of statistics, is ex- 
plained in the case of Great Britain by the 
nation’s huge carrying trade* repaid by the 
nations concerned in produce, by the investment 
of capital in foreign comitries, the interest re* 
turning in imports, and by foreign travel, ex- 
penses of colonial officials* of soldiers, sailers* Ac. 

Free Trade and Protection, — ^Free-traders de- 
mand the removal of all artificial restrictions 
upon or encouragement to any particular in- 
dustry. This implies freedom from taxation 
of raw materials, and of the means of subsist- 
ence, and that where foreign goods are taxed 
for revenue purposes, an equal tax must be 
levied on the home product. Protective tariffs* 
however, have been advocated either to bolster 
up some existing or newly-established branch 
of industry, or* on patriotic grounds, to make 
the nation self-supporting and independent, in 
case of war, of foreign countries. Homo indus- 
tries, it is affirmed, are supported by protective 
tariffs by excluding the foreign article and 
finding work for our own workers. Protective 
duties may also bo imposed as a source of 
revenue. Through them, also, wages are kept 
up by excluding the products of foreign pauper 
labour ” ; further* it is the foreign exporter 
who pays the duties, and a means is provided 
of punishing countries which decline to accept 
reciprocal terms. 

Lesser advantages claimed for protection are 
that protected industries call into play the law 
of increasing returns, through the employment 
of larger capitals, and that new industries can be 
nourished which would otherwise be crushed by 
established organisations competing from abroad. 
Bounties are a form of protection, devised by 
mercantilism to encourage exportation ; pre- 
miums are given to certain home industries to 
enable them to lower their prices abroad and 
^hus secure foreign markets. 

Money. — ^In early times, exchange coxuiisted 
of barter, not between individuals, but between 
groups, the commodities being regarded rather 
as mutiial gifts than as buying and selling. 
The idea of “ money ” began to arise when a 
commodity was desired as satisfying a need, and 
seen to be exchangeable for other things. Early 
forms of money were skins of animals, com, 
shells, minerals, salt, and metals. To be used 
as money, any commodity must have a value 
of its own, which is high in proportion to its 
bulk* it must be homogeneous, so that any one 
unit of*it has the same value, divisible without 
damage, durable, and its value constant and 
easily ascertainable. These conditions are 
satifiSfted by the metals gold and silver. W^ith 
the Hebrews and Greeks, currencies went by 
weight. Afterwards* their quality was indi- 
cated by a stamp. 
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At present the issue of coin is in the hands 
of the Government. In most coiintries» the 
eicpense of coinage has been borne by the 
owners of the bullion^ but in England, no charge 
is made at the Mint, save that involved in the 
unavoidable delay. The charge on coinage is 
known as Seigniorage. As it raises the value of 
ooins^ it diecks the melting of coins, which are 
more valuable by the amount of seigniorage 
the uncoined metal. 

Some economists advocate a double standard 
of currency (Bimetallism)^ arguing that, (1 ) within 
limits, the State can fix the value of the sub- 
stances taken as money, since it is the quantity 
of coins and not the cost of production which 
fixes its value ; (2) the ratio of the values of 
silver and gold (1 : 16i) being fixed all the 
world over by legal regulations, there would 
be no export of whichever metal lost value ; 
(3) that a greater stability in the value of money 
is created ; (4) and greater facilities for trade ; 
(5) an increased quantity of money leads to an 
advantageous rise in prices. Most of these con- 
tentions are disputed by monometallists. In 
England, the solo standard is gold ; silver and 
bronze currencies are merely token currencies, 
limited to small payments. Money discharges 
debts, facilitates excliange, through providing 
an easy comparison of values, necessary with 
increasing specialisation, and afifords an approxi- 
mate means of estiipating the present value of 
future needs — a standard of deferred payments. 

The value of money is often taken as the 
interest charged for the loan of it, but is more 
properly regarded as the purchasing power of 
money. Purch€i8ing power, as regards money, 
is equivalent to price in the case of other com- 
modities ; the terms are convertible. The 
proximate determinant of the value of money 
is the equation between the amount in circula- 
tion at any given time, and the quantity of 
goods to be sold. But we must note that since 
money circulates with varying rates in difierent 
communities, we must take an average giving,^ 
in Mill’s phrase, the average ** eificiency of 
money ” ; also that it is the amount of sales, 
not of commodities, which is the determining 
factor, since the same article may pass through 
several hands before reaching the customer. We 
may then say that the value of money varies 
inversely as the product of the quantity and 
efficiency, the number of transactions being 
constant. 

The ultimate regulator of the value of money 
is not diiefiy, for short periods, the cost of 
production, since a change in the supply would 
only operate slowly on its value, but rather the 
splation between supply and demand. For long 
periods also, the cost of production has an in* 
fiii^oe difiioult to measure. 

The quantity of money required by a nation 
the size of the population, the 
of trimssotions, the efficiency pf jponey, 


which varies with the habits of the people and 
facilities of commumoation, the systems of 
credit and banking, and the extent of hoarding, 
bartering, and payment of wages in kind. Thus 
we cannot say the absolute amount required, 
but, from an international point of view,* tho 
amount needed, after deducting the cost of 
transporting goods, is that which keeps a 
country’s prices on the same level as those of 
the countries with which it trades. 

Credit money consists in written or printed 
promises to pay actual coin — ^bank-notes, 
cheques, bills of exchange. All these rest ulti- 
mately on a gold basis. A bank-note circulates 
on the strength of the bank’s credit, and is 
regulated by the Bank Charter Act, 1844. For 
every bank-note issued beyond a certain limit, 
specie must be held in reserve. This first 
portion of the issue, for which no gold reserve 
is required, is termed the ‘‘Fiduciary Issue,” 
and it is assumed that all this proportion of the 
total issue will always remain with the public, 
and never be presented for payment. If the 
proportion of the fiduciary issue tends to rise 
beyond a i>oint of safety, requests for loans are 
discouraged by the banks by raising the rate of 
discount (interest). Raising the bank-rate has 
a double effect. It makes men less willing to 
borrow, i.e, to get thoir bills discounted, and 
thus checks a tendency to overtrading. In the 
second place, those banks which allow interest 
on deposit will have larger sums tendered to 
them on account of the higher rate of interest. 
Thus less money is borrowed and more money 
is deposited when the bcuik-rate rises. 

Taxation* — The subject of taxation is a de- 
partment of the wider study of public finance, 
which deals with the revenue and expenditure 
of the State. 

* A tax may be defined as a “ compulsory con- 
tribution of the wealth of a person or body of 
persons for the service of the public purse ” 
(Bastablo). Taxes may be direct, where the 
tax-bearer is the tax-payer (income tax), or 
indirect, when the immediate pa 3 ^r passes on 
the burden to others (production of commodities, 
customs, and excise duties). A revenue-tax 
.must also be distinguished from a protective tax. 

The Benefit theory of taxation affirms that 
the benefit of government to individuals varies 
with the amount of property protected, whence 
the tax should be imposed proportionately. 
Tbe Faculty Theory advocates pa3mieut accord- 
ing to each man’s ability as part of the organism 
of the State, ability to pay being measured by 
income. Proportional Taxation exempts a cer- 
tain amount of income from taxation (in 
England, £100) and levies a proportioxud rate 
on the remainder. Progressive Taxation, how* 
ever, favours an increasing rate with in^sMtasing 
incomes of those taxed ; ability to pay,' it is 
argued, increases more rapidly than incoxnss do* 
Apparently the revenue required could beat 



POLmOAL ECONOMY 


73 


be raised firom the taxpayer in a single payment 
proportional to his income. This would be a 
Single Tan system, of which the best^known 
examples are the Physiocratio proposal of a 
single tax on land rent and the recently proposed 
‘on incomes. This system, which is never 
found in practice, has the merit of apparent 
simplicity, but, it is objected, is more easily 
evaded than a multiple system, irritates by its 
obviousness, and in practice would really be 
complex, llie MvUiple system, on the other 
hand, aims at bearing lightly at many points, 
heavily at none. Modern systoms seek to avoid 
the defects of both single and multiple methods, 
and restrict taxation to a reasonable number of 
objects. The relative advantages of direct and 
indirect taxation must be discussed. The 
former is marked by facility and lower cost of 
collection, and affords information as to the 
exact amount paid by each individual (advan- 
tages also of the single tax), but the burden is 
obvious, the assessment of income and property 
is troublesome, and such a tax on the poorer 
members of the oommuiiity is collected with 
difficulty and irritation. These weak points of 
direct taxation are the strong points of the 
other method ; indirect taxes cause loss irrita- 
tion, reach all members of the society, are pro- 
ductive, and are collected at times convenient 
to the payer, i,e, at the times of purchase. On 
the other hand, consumption may bo checked 
of taxed commodities, and injustice may bo 
done through taxation of goods mainly con- 
sumed by the poor ; the yield shrinks in times 
of depression, and, most important of all, serious 
loss may bo caused by disturbance of industry. 

Canons of Taxation , — ^Any good system of 
taxation must conform to certain Canons of 
Taxation, the most important of which were 
enunciated by Adam Smith, (1) All subjects 
of a State should contribute as nearly as pos- 
sible in proportion to their ability. This, it is 
now coming to be held, involves progressive 
taxation for its realisation. (2) The form, 
manner, and quantity of every Individuars con- 
tribution should be plain and not arbitrary. 
(3) Every tax should be levied at the time and 
in the manner most convenient to the contri- 
butor (“ Convenience of Taxation ”). (4) Taxes 

should be so contrived as to take out and keep 
out of the pockets of the people as little as 
possible above that which it brings into the 
jj^blio Treasu^, {.e. its collection should cost 
little. Loss fundamental principles are, to tax 
not capital but revenue, i.e. net revenue, and 
to preserve source of the income which is 
taxed. Taxation diould be stable; frequent 
changes in the system have a distui^ing effect 
on contracts and n^^^vstahdmgs made on the 
suppositiCn of a ^ntinuanbe of an existing 
system.' 

Lbcal taxation pifOvid^ revenue for the main- 


tenance of local authorities. In its geneiial 
charaoteristics, it resembles Imperial taxation. 

A short account may here be introduced of 
the National Debt. This is the debt owing by 
a State to itm subjects or to foreigners. In 
England, it began in 1692, with the borrowing 
of a million pounds, on the security of certain 
taxes, the yield of which was to pay the interest. 
The EngUf^ national debt in 1914, before the 
war, amounted to about 700 millions sterling. 
It consists of two kinds of loans. The Funded 
debt is a permanent debt on which the State 
undertakes to pay interest, huh which it does 
not promise to pay at any particular time. It 
is also known as ConeoUf because a number of 
loans raised at different times and rates were 
consolidated into a 3 per cent, stock. The Unr 
funded or floating debt consists of temporary 
loans repayable at fixed dates. These loans are 
raised for the convenience of the Chancellor of 
the Exchequer, who has often to meet payments 
before the taxes come in ; they comprise Treasury 
bills, Exchequer bills, and Exchequer bonds. 

The National Debt may be reduced by the 
Sinking Fimd, or by the method of Conversion. 
The former in its earlier form was the surplus 
of certain parts of the public revenue set aside 
for the discharge of the public debt; but has 
sometimes consisted of fresh loans raised for 
that purpose. In the second method, a Govern- 
ment Stock at a given rate of interest is con- 
verted into one at a lower rate ; the Government 
benefits by the diminution in the total amoxmt 
of interest paid. In a third method, a portion 
of the debt is converted into a terminable 
annuity. 

COURSE OF READING 

The best introductory account of economic 
doctrines in accordance with MilVs treatise, is 
Fawcett's Manual of Political Economy, A more 
recent work, from the standpoint of the new 
school, is Marshall's Econoinics of Iiiduatry, A 
cheaper introduction to the science will be 
obtained through Chapman's EUmenta of Politic 
cal Economy. 

A useful compilation of extracts from the 
classical economists expoimding the funda- 
mental doctrines of the science is published in 
the “ Scott Library ” under the title Political 
Economy Selections. 

Works of larger size are by Fltix, Economic 
Principles, Chapman, Outlines of Political 
Econom/y, and Nicholson, Elements of Political 
Economy. After 8 tud 3 dng one of these, the 
student is ready to attempt Marshall's Principles 
of Economics, which is the standard treatise on 
those portions of economic theory with which 
it deal& 

The development of economic ideas can be 
studied in Ingram's History of Political Economyt 
or Boxiar’s Philosophy and Political Economy. 
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En^h Soomwm HUtovy avd Theory 
gives a mdable aecoimlr, from the standpomt of 
the historioal sohool, of early village eommunities 
of mere^mnt and craft guilds, and of the de« 
velopment of mediseval eoonomio theories. The 
Bneytiopeedia BriUmnica articles on **Folitieal 
Economy ” and ** Economics ” review ecoaomio 
thought in ancient times and in all the countries 
of Europe. 

The classical works mentioned in the previous 
text may also be read, preferably in annotated 
editions, so that the student may see how far 
the views laid down are held to-day. Some of 
these works may be obtained in cheap editions, 
in some cases with introductory articles-— 
Wealth of NationSf and Leviathan, in the World’s 
Classics ; Plato’s Republic in Everyman’s Lib- 
rary. A household edition of Mill’s Prindplea 
is published by Longmans. In every case, 
it is advisable to have the text -book to 
hand. 

Besides aU the works on the general theory 
that we have mentioned, the student will find 
accessible a large number of volumes on separate 
economic topics. Many of these are of quite 
recent issue, concisely and attractively written, 
and presenting a thoroughly modem account 
of their subject. Among the most notable are, 


on SooiaHsm, The Sockdiet Movementf by J. 
Bamsay MacDonald ; Bocialiem and ByndiocMm^ 
by PhiUp Snowden ; on Trade Unionism, Trade 
Umom (People’s Books), and the Webbs’ Hie- 
$ory of Trade Unionienk On Free Trade, there 
is an ^cellent volume in the Victorian Era Berira 
by Armitage Smith, The Free Trade Movemni ; 
and on trusts, Longmans publish The Trust 
Movement in Britieh Industry (Macrosty). 

The student will keep abreast of modem 
economic thought by perusing the Quarterly 
Journal of Economics, the Fabian Tracts, and 
the special articles in the Times, Daily News 
a/nd Leader, and other newspapers. 

Lastly, since we have more than once empha* 
Biased the modem view that economic phenomena 
are but a part of a wider study of society, from 
which they can be only provisionally detached, 
it follows that the study of political economy 
requires a certain acquaintance with sociology, 
ethics, politics, and history. The student is 
accordingly referred to the courses of reading 
in these subjects in the present work. We add 
the following to the volumes therein mentioned : 
Introduction to Social Philosophy (J. S. Mac- 
kenzie), Social Evohdion (Kidd), and Social 
Psychology (Baldwin). 

F. W. P. Mom, B.A., B.So. 
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EnasNics was defined hy its founder^ Sir Francis 
Galtonyas *Hheatudy of those agencies under social 
contiol> which may improve or impair the racial 
qualities of future generations.'* The idea of 
systematised and state-supervised race-regen- 
eration is no nineteenth -century innovation. 
It is the master-secret of the great civilisations 
of olden time, and the extent of its practice is 
the measure of their durability and worth. 
Eugenics is an edifice old as the emergence of 
the provident mind of man, but ever gathering 
to itself new and wider foundations, ever rearing 
prouder and higher structures. It is a home of 
many mansions, and Modem or Galtonian 
Eugenios is, as it were, a vast mansion in the 
msii^g, whose foundations are the modem 
sciences, whose comer-stone is the new science 
of Genetics (Breeding), and whose final altitude 
and dimensions no man can discern. 

Francis Galton was a first cousin of Charles 
Darwin, and between the life-work and epoch- 
making discoveries of these illustrious kin^en 
there is a close and instructive relationship. 
To Darwin we owe the scientific formularisation 
of the theory of Natural Selection, the theory of 
the difierentiation of the living species by means 
of a selective death-rate ; to Galton we owe the 
scientific formularisation of iiuman or purposive 
selection, the doctrine of the amelioration of 
the human species by means of a selective birth- 
rate. The nucleus of both theories is Selection, 
for without Seleotion there can be no intrinsic 
progress. 

l^tural Selection is a non-moral process. Its 
chief weapozis are privation and suffering ; its 
victims are the superfiuous products of the 
superabundant birth-rate whidh characterises 
life in all its manifestations. Nature never will 
regard the individual at the expense of the 
epecies, and weight of numbers produced was 
her earliest method of survival rauranoe. In 
the lower orders of life, plant and animal, the 
waste and destruction produced by the process 
of Natu]^ Selection are enormous. For every 
living thi^ that, having attained to mature life, 
facilities of propagating its kind countless 
milUons at all st^i^es rf development axe ruth- 
lessly destroy^. A given envttonment is only 
capable c£ supporting a fixed amount of life, 

^d every lite that enceada the linut fa 
death. A Bfe for a death is Nature’s dictate. 
But production through fa always 


greater than environmental demand, and the 
excess produced must be eliminated. Accord- 
ing to the iron law of Natural Seleotion the least 
fit {Le. the worst adapted to the partioular en- 
vironment) is the fiirst to go, and this with total 
disregard to absolute individual worth, for 
fitness and worth are by no means synonymous, 
M the type of life that best thrives (or fits ”) 
in a vicious environment proves. As we asoend 
the life-soale through the protozoa, inverte* 
brates, vertebrates, mammals, finally to man, 
we notice coinoident with, and in proportion to, 
the emergence of intelligence in the superior 
development the gradual lessening of the de- 
structive prooesses and a stricter economy of 
life. The human birth-rate is lowest in Nature ; 
the human death-rate is also lowest. How does 
Nature achieve this end T The economy is 
rendered possible by increasing parental re- 
sponsibility, prolonging care of o&pring, and 
extending the principle of social or co-operative 
protection. On account of such prolong^ care 
and provision the development of a highly 
complex'organism is rendered possible, by which 
the individual life is better safegu^ed and 
equipped to face and conquer the hostile ele- 
ments in his environment. It fa by the exten- 
sion and transmutation of these natural prin- 
ciples that Eugenios seeks to work. Its essenoe 
fa Evolution made self-conscious. 

The evolution of the ma>mmidian order fa the 
triumph of Natural Selection, but the order 
culminating in the family and social life of man 
has thus a^ieved the most effective means of re- 
stricting the powers of such selection. In man 
an intra-uterine period of nurt\ire extending 
over three quarters of a year, a period of lactation 
of like duration, and parented provision and care 
extending over the greater part of the offspring’s 
life, aid^ and abetted by social oo-operation, 
maim possible the long process of develop- 
ment of those phenomenid physical and mental 
powers whicdi enable him not only to conquer 
and remould his environment, but to oope 
with and partially to arrest the cruel and 
blind destruction of Natural Seleorion in the 
human sphere. 

The Arrest of Natural Msetien.— Let us now 
consider the results of the arrest or reversal of 
Natural Seleotion which would ensue if the pro- 
cess contmueduncounteracted in advanced human 
civilisation. In a highly civilised community 
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we notice that to a great extent the state sheltexe 
and proteote not only the weak, but the worthless, 
the vicious, the improvident, abrogates to a 
considerable degree their struggle for existence ; 
permitting them to multiply blindly, irreepon- 
sibly, to outnumber the worthy, the strong, the 
provident, who are themselves taxed and handi- 
capped to support these social parasites. The 
unchecked prolongation of the survival pre- 
pondercmce of the unworthy must neoeasarily 
result in the deterioration of the race. To cir- 
cumvent such deterioration and to further 
radical amelioration is the end and aim of 
Eugenics* 

Ancient Eugenios essayed many remedies, 
conspicuous among which was infanticide. 
Thus in Sparta each infant born was examined 
by a board of authorities, who sentenced it to 
extinction if found to bo of unsound constitu- 
tion. By this means this ancient state long 
maintained a superlatively high physical stand- 
ard of manhood and womanhood, but at the 
price of man's noblest endowment, the human 
soul humane. The protection of the weak by 
the strong is a ground principle of morality. 
The Spartan state remained barren in all the 
higher branches of culture, a barracks amid the 
bmutiful homes of Greece. Not by foregoing 
his birthright shall man achieve his highest 
development. 

Modem Eugenics offers a solution of the 
hitherto insoluble problem, by which is attained 
the same end in the sphere of man as the non- 
moral process of Natural Selection obtains else- 
where (i.c. the survival of the most fit). But 
Modem Eugenics achieves her ends by supremely 
mored and provident methods, and not at the 
price of morality and love. The solution offered 
is the selection of the worthy only for parent- 
hood and the control of environment in the 
interests of such parenthood. The radically 
unfit is thus permitted to live to his fullest self- 
realisation ; ho commands our sympathy and 
protection, but he is denied the right to repro- 
duce his kind. By such restraint we perform 
at onoe our duty to the individual and the race 
with the infringement of neither justice nor 
love. 

Life is the product of the interaction of nature 
^d nurture, of heredity and environment, of the 
inborn tendencies and the surroundings in which 
, ^ey operate. Both factors must be considered 
in apy adequate and repponsible system of 
Eugtnics. For long the opinion has obteuned 
ourrenoy that Education (Nurture) alone was 
sufficient. Improve the environment was the 
insistent ninetronth-century cry, and else will 
bb added unto you. But Education is literally 
And actually “ a drawing out of a given oon- 
. and. if the content is nil, however perfect 
the of Education the result is nil. ^No 

aiiiioufit of Soorates’ teaching could alter t he 
innate fiawa of Aloibiadea* natum. 


Nature and Nurture.— It is here necessary to 
draw a distinction between inherent, natural, or 
hereditary character and nurtural or acquired 
character. An inherent character, whether 
mental or physical, is an innate tendency 
which is the inalienable inheritance of the iar- 
dividual bom, its existence being independent 
in its essence of extra-germinal condition and 
circumstance, and which is transmissible to the 
offspring by its bearer. To cite simple examples, 
hair, eye, and skin colour are all inherent and 
transmissible characters of germinal origin, 
while wisdom, muscular development, trau- 
matic scars are acquired and untransmiesible 
characters of nurtural origin. It must also be 
remembered that nature and environment apply 
also to the intra-uterine state, that all oharaotera 
apparent at actual birth are not necessarily in- 
herent; in other words, congenital does not 
always mean hereditary. Thus the malforma- 
tion known as club-foot, though congenital, is 
not inherently germinal and hereditary, but is 
environmental, depending on local pressure in 
the pre-natal state, and is not therefore trans- 
mitted by the afflicted to the next generation. 
It will bo readily seen that the correct classifica- 
tion of various characters as acquired or heredi- 
tary is of the utmost importance as a guide to 
mating and a fundamental factor in a system 
of Eugenics. 

Eugenics and Heredity , — ^Eugenics is based on 
the scientific data of Heredity. The outstanding 
feature in Heredity is the fact that while like 
tends to beget like, each new individual exhibits 
a new departure which marks him as an indivi- 
dual entity. Thus Heredity involves two dis- 
tinct tendencies— -(a) continuity or persistence ; 
(6) divergence or variation. The theory of 
Natural Selection involves no explanation of 
the phenomenon of variation ; it merely ob- 
serves its occurrence and registers its workings. 
Weismann has, however, offered us an explana- 
tion of the foot of continuity or persistence 
which has considerable biological evidence. He 
states that in embryonic development a residue 
of unaltered germinal substance contained in the 
fertilised ovum is reserved at conception to form 
reproductive cells for a second generation, i,e, 
simultaneously with the earliest development, 
the initial genesis of an individual of one genera- 
tion material is set aside unused and unaltered 
for the development of reproductive cells to 
form the second generation, t.e. the germ«>p!asm 
(or essential reproductive matter) is continuous, 
and the child is contemporaneous with the sire* 
The individual may then be regarded as the 
guardian of a continuous stream of genh-plasiii 
rather than the creator of the getth-pbra of 
the filial generation. 

The variation tha is here b a 

germinal modification transmissible to the 
second generation, and to be diatinguMied bom 
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an enviroiimeiital or acquired modification 
arising from habit or oiroum&tanoe muscu^r 
hypertrophy) which is not transmissible, and 
which we tenn an acquired character. Selection 
is the master-key to evolution, variation and 
continuity are its agents. The accumulation of 
variations through the ages, punctuated and 
governed by the eliminating action of natural 
selection, gives ris^ to new species, or in other 
words new species result irom the selective 
action of environment 1 conditions upon tho 
variations from the basal type which in&viduals 
manifest. 

Natural Evolutlon.r-lh order to understand 
the end, aim, and scope of Eugenios some know- 
ledge is required of the workings of natural 
evolution to which Eugenics is supplementary. 
The three factors involved in the process are 
Organism, Function, Environment ; and the 
various theories are classified according to which 
of these factors is cited as the motive force. 
The earliest theories] lay stress on function, and 
the chief exponent was Lamarck. According 
to Lamarck the differentiation of the species is 
the result of the cumulative transmission of 
functional modification. Changes in environ- 
ment which brings about now requirements, 
new requirements necessitate now habits, new 
habits modify various organs, and continuous 
modification of organs transmitted from genera- 
tion to generation results in the creation of new 
organs. 

Take, for example, the time-honoured argu- 
ment from the gir^e. Imagine a parental 
speoies with inconspicuous necks and incon- 
spicuous fore-limbs depending for food on the 
foliage of trees. In course of time in a given 
area the food-supply within average reach be- 
comes exhausted, and, argues Lamarck, hunger 
would cause the giraffes to stretch their necks 
and fore-limbs in search of the higher foliage. 
The next generation would profit by the ex- 
ercise and consequential acquirements of the 
parents, and would be bom with longer mem- 
bers. This would be repeated from genera- 
tion to generation until the giraffe as wo know 
him,wi& his exaggerated neck and fore-legs, was 
evolved. This is known as the Lamarckian 
theory of evolution. It is now generally dis- 
credited, aa the facts of heredity give no warrant 
for the assumption— quite the reverse. The 
child does not l^gin where his sire left off, if he 
did, there would be no need for Eugenios. 
Heaven would long ago have come to 
earth. ^ 

In actual fM^ the child of the gymnast, unless 
be too is put in training, is musoularly no whit 
siqMtrior io the average child. The acrobat's 
son bAa to acquire oo-oxdination and balance 
like you or 1. There la no royal road to the 
realiSatloi:i of human perfection. Modem 
theories ot evolution sef^t environment or 
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organisim sometimes both, as the motive foice, 
in conjunction with the elkninating process of 
natural' selection. 

To return to the giraffe. Imagine again in a 
given area the parental species with moderate 
neck and limbs depending for food on the foliage 
of trees confronted with a scarcity of food within 
reach. The law of variation accounts for the 
fact that in each generation some of the animals 
bom would have longer necks than the average, 
and some shorter. Obviously the animeds with 
the longer necks would be able to reach the 
higher branches and survive while their short- 
necked brothers would be starved out. The 
survivors would mate with females who had also 
survived on account of the same variation, and 
thus in the filial generation the average neck 
would be longer. A continued food-pressure 
would bring about a further elimination and 
selection of still longer-necked abnormaJs. If 
we postulate indefinite time and a similar selec- 
tion of long fore-legs on account of their survival- 
value we can finally credit the evolution of fhe 
giraffe as we know him. For this particular 
environment the chief assets of survival-value 
that make for fitness were length of neck and 
fore-limb. Similarly an environmental demand 
for long necks and bills among wading bir^ 
would produce, for instance, the flamingo. 

This is roughly the accepted Darwinian theory. 
The vitaliats, on the other hand, lay stress on 
organism, or the vital force within, urging 
organic change to meet environmental pressure, 
and over striving after higher forms and more 
potent complexity. 

Darwin demonstrated .the amagang trans- 
formation that man had effected by apply- 
ing tho principle of selective breeding among 
domesticated animals and cultivated plants. 
Conspicuous are the results obtained in the 
stud-farm and in the case of cattle, sheep, fruit, 
and vegetables. In presenting his case for the 
evolution of the species he asks if man has been 
instrumental in differentiating such countless 
varieties in so short a time, what may not 
Nature have adiieved with unlimited material 
and unlimited time at her disposal ? But 
Eugonists ask us to draw yet another deduction 
from the successful production of improved 
varieties by man. They ask if this much has been 
achieved by the application of the principle of 
artificial selection in sub-human fields, what may 
not a oorrespon<^g application of artificial 
selection achieve in the world-wide field b| the 
cultivation of the Xlgoiei life ? If MendeJian 
experimenters in oruMoudst have, for example, 
increased the yield of certain of ^ur cereals 
threefold, may not likewise the^ human harvest 
be increased or a hundred-fold ? 

But,” object the oritios, ” this is a fatal and 
dangerous presumption on the part of man, a 
vaulting ^mbition doomed to overleap itself. 
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Moreovor, the whale pnnoiple of artifidal ielee- 
tion is falee to nstim aotd faot. W e have at hand 
working before our eyes the time-honour^ 
piooess of natural selection. We see its bene- 
ficent winnowing in our slums, where the unfit 
are oast out by the thousands. Let Nature 
revel in the merciful massacre of the innocents. 
Better let well alone.” We reply that the 
conditions that prevail in the slums are any- 
thing but natural, and unfortunately such 
conations not only destroy outright but 
irrevocably impair. Moreover, the awful sin 
of these impaired and blasted lives is visited 
upon the o^dren unto the third and fourth 
generation. 

Menders Discoveries. — Eugenics works upon 
the soientifio data of heredity. Of modern 
disooveries in Genetics (the science of breeding) 
most momentous and most fruitful is the prm- 
(UpleofgametioBegregationformulatedby Mendel, 
an Austro-Sileeian abbot (1822-1884). His 
papers on segregation were read before the natu- 
ralists’ society of Briinn in 1865, but their 
signifioanoe was entirely overlooked until their 
accidental rediscovery in 1 900. De Vries in Hol- 
land, and Gorrens in Germany, had meantime ar- 
rived independently at somewhat similar results. 

« e disooveries are of incalculable importance, 
i the principle of alternating generations 
when applied to problems in human breeding 
have already produced most encouraging 
results. 

Mendel’s research was ohiefiy prosecuted on 
pea-plants. The pea-plant (Pimm sativum) was 
seleoted as it has many varieties with particu- 
larly well-marked oharaoters, and is readily 
cross- or self-fertilised. The experimenter 
crossed a tall variety of pea with a dwarf. The 
result of the hybridisation was a generation in 
^ which the peas were without exception tall 
'^despite the fact that one of the parents was 
dwarf. The character of tallness which thus 
prevailed Mendel called dominant ; the character 
of dwarfness in this generation latent, he called 
recessive. Self -fertilisation was allowed to occur 
in these tall crossed peas, and in the next genera- 
tion there appeared tails and dwarfs in the 
proportion of three to one. The dwarfs of the 
generation were allowed to self-fertUise, and 
they bred only dwarfs. They were, therefore, 
pure recessives, always breeding true to the 
charaoter of dwarf ness. Ihe tails of the 

same generation were also allowed to aelf- 
, fertUlse, and they bred two kinda-— one-third of 
them (pure dominants) produced tall, but two- 
thinls of them (impure dominants) produced 
telle and dwarfs in the proportion of three to 
cnel And so on in the next generation. The 
pedigree ground may be tabulated thus : Let X 
etfudd lor the tall variety and D for the dwarf. 
Let (D) stand for impure-tall (impure domi** 
ilMii):\ Let P stand for the parental genexo- 
tibn (^brid), F| for the first filial generation 


(inbred), for the seoond filial geuerotipn 
(inbred). 

P TxP 

F, T(t) 


r“ 

F,26%T 


60% T(D) 


"1‘ 
26% D 


Fg T 25% T 


60% 1(D) 


D 

J . i I I 

F. T T 26% T 60%T{D) 26% D D D 


These Mendelian results are usually expleuned 
as follows : The gametes (or reproductive cells) 
of male and female fuse to form at conception a 
single union-cell called a zygote, which develops 
later into a new being. It is supposed that in 
cases of alternative or Mendelian inheritance 
dominance is represented in organisms which 
display it by a single gametic character. The 
corresponding recessive character is also repre- 
sented by a corresponding factor in the gametes 
of organisms which display it. Those two 
factors do not blend, and when the two 
factors appear together in a zygote the recessive 
character always remains latent in the presence 
of the dominant. The zygotes arising from 
hybridisation of dominants and reoesaives are 
of three kinds : 

(a) The dominant factor may be present in the 
gametes of both parents, the zygote is then 
called duplex, and always breeds pure dominant. 

(h) The dominant factor may be carried by 
one gamete, the recessive by the other, in which 
case the zygote is called simplex. Such zygotes 
bear 25 per cent, pure dommants, 25 per cent, 
pure recessives, 50 per cent, impure dominants, 
i,e. bearing dominant and recessive, the latter 
being latent. 

(c) Neither gamete may contain the dominant 
charaoter but both the recessive, and then the 
zygote is called nullifies. Such zygotes breed 
pure recessive. 

DominaniB and Beoessiae Oharactcrs , — ^The 
Mendelian law exemplified above is called the 
law of the segregation of pure gametes. Many 
human, cmimal, and vegetable characters have 
been found to conform to it, and it is tihevefore 
of incalculable importance os a guide to breeding. 
Thus in barley the presence of six-rowed ears 
as opposed to two hfw been found to be a Mcn- 
delian reoessive character, the two-rowed type 
being dominant. The oharacterhas been segre- 
gated on Mendelian inrinciples, and its uninter- 
rupted continuance fixed. Imnunity to rust 
in wheat has been similarly segregated os. a 
pure recessive ehataeter , and its permanent pres- 
ence guaranteed* Important as is the agri- 
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ctfsQMtel gain c^f thia Mandeliaa^ manipulatinn for 
oereaH vastly more important are the Eugenio 
predictions and interdiotions regarding indi- 
vidual matings made possible by the discovery 
that certain heredity diseam follow the 
Mendelian law. Thus a type of feeble-minded- 
nesB is now definitely known to be a Mendelian 
reoessive* and when the pedigree of affioted 
families for three generations is known correct 
prognostications can be made as to the germinal 
content of the members. Impure dominants in 
such families appear normal, but they can convey 
a fatal heritage to their children. In such 
families, therefore, those who are pure recessives 
and impure dominants should not marry. Pure 
dominants may marry, as they are absolutely 
free of the afiliction although bom of an afflicted 
stock. Thus Mendelism promises to furnish a 
guide of major Eugenio importance in problems 
of human crossing. 

The Biometrical Method.— -In hereditary cases 
which do not follow the Mendelian law, the 
biometric or statistical method is often in- 
stmotive. Galton himself laid great stress on 
the efficacy of this method, but its results are 
now largely falsified by Mendelian discoveries. 
The relations Biometry establishes depend on 
the system of averages. The weakness of the 
method lies in the fact that from results ob- 
tained from averages no certain guidance or 
prediction can be furnished for individual cases, 
and in breeding the individual is all-important. 
Moreover, statistical method necessarily ignores 
contributory factors producing a given result, 
and thus often misrepresents the degree of their 
individual influence. 

As an example of a statisrical inquiry the 
research of Mr. Cyril Burt in the degree of here- 
ditability of ability may be taken. The statis- 
tician selected three groups of children of the 
same age, the first group representing the sons of 
men of high intelleotual attainments^ the second 
group tepresentmg the sons of respectable 
middie-clM tradesmen, the third group being 
drawn from Liverpool slums. These diildren 
were snbmitted to an intelligenoe test (a singu- 
larly unsatisfactory one at that), and th€ results 
obtained are oifer^ us as a pi^f of the trans- 
mis^ftity of that Uliisive psychological quality. 
It is obvicms that In this calculation a unilateral 
hereditary faetcHt Is selected and all the en- 
vironmental faotovs ignored (e.^. education, 
feeding, clothing, sleep, &o.), although such 
laetoris have, a vcsiy fae-reaching infiuenoe on 
mental effl^dsoy. Moreover, the ataUstioian 
ooin^lsteiy waived maternal contribution in 
the boy^a 

Bin^fiatlyk the hlometrieians oocmpaire the 
death-rate amahg UMihried women be^seen the 
agee of twwity^^ve end forty-five with the 
deethH^te among women of hke aige. 

l^ lheteMereaseitUbonrist^ tower than in 

the leit!t€a,iiiidmaspkNii^ 


Many deductions are drawn, e,g, marriage makes 
for health ; ohild-birth is an instrument of 
natural selection, weeding out the unfit in the 
earlier years of married life. But the point is 
ignored that marries itself is an instrument of 
artificial selection preferring the healthier aomen 
to the unhealthy. The initial health-standard 
between the two olasaes is initially unfair. The 
condiUons that make for a high death-rate in 
child-birth are not only eminently unnatural, 
but eminently avoidable, as Listerism proves. 
Moreover, when the death-rate in such cases was 
highest in the hospitals last century, it Was quite 
undiseriminating in its ravages, attacking fit and 
unfit alike. 

In our review of the evolution of the higher 
species we noticed four outstanding toto'xs that 
made such development possible. These fho- 
tors are selection, intelligenoe, parental oare, 
and social oare. Let these factors be continu- 
ally before our eyes ; they furnish a guide to 
procedure in Eugenio reform. It was also ob- 
served that in the sphere of human life the 
conditions of civilisation tend to abrogate and 
to a large extent reverse the process of natural 
selection of the fit. Without selection no 
progress is possible. In human states where 
the improvident and imworthy multiply much 
more rapidly than the worthy, if the conditions 
are such as increasingly to hsmidioap and check 
the reproduction of the provident and the 
worthy, then not only is all racial progress 
paralysed, but retrogression is inevitable. It 
is the business of Eugenios to eliminate wher- 
ever possible all factors in the social life which 
contribute to reversed selection and hasten its 
disastrous and fatal consequences. And here 
we have not only the sanction of the teachings 
of Biology, but eJso the moving appeal of human 
history, for in every case the faU of the great 
nations — “Assyria, Greece^ Kome, Carthage “t 
of Byron’s lament— is to he attributed to the 
relentless retribuUon of reversed srieotion, the 
dominanoe and the preponderanoe of the un- 
worthy. The doom is sealed of states where 
reversed selection prevails, no matter how per- 
fect their acquired chaiiaoters — ^their arts, and 
their crafts, and their institutions. It is the 
inherent worth lhat makes for durability in all 
life, whether political or raciaL 
Warfare and Reversed Srieettmi.— Is there 
palpable evidence of reversed aelection in modem 
oiviHsation ? Can retrogression be ohecksd ^ 
These are quesUona of enormous oonsequence, 
and Eugemcs furnishes an indisputable re- 
sponse. Modem warfare is an obvious instru- 
ment of reversed selection. In ancient times, 
when fighting was hand to hand and depended 
on indi^vud strength and sldB, war was often 
an efieotive means of aeleoUon of the fit. In 
modem times the teoruiring officer selects the 
worthy in body and mind in the prime of their 
reproductive power to be mown down in millions. 
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while the unfit left to enjoy his immunity and 
propagate his infirmities. The individual worth 
of the combatant is as naught before the dia* 
bolio^ powers of the gigantic ordnance on land 
and sea. Thus war not only affords immunity 
to. the worst, but it destroys the best in their 
prime. It creates an unnatural disparity be- 
tween the male and female population, fruit- 
ful of.oountless ills. It increases widowhood, 
which means unprotected motherhood and un- 
pi^ptepted childhood with its vicious consequences 
generation. The whole weight of the 
is therefore in favour of {^aoe. 
religion which encourages celibacy 
' adherents, which deprecates 

function of physical parenthood, 
among the carnal lusts the 
i'l^^ilnfime relation of man and wife, is an enemy 
tic that power that maketh for good manifested 
in the universe, an enemy to the future and the 
heaven that is its promise. So in the life poli- 
tical any legal enactments, any taxation which 
embarrasses parenthood and family life among 
the deserving and provokes the evil of indis- 
criminate m^tiplication among the undeserv- 
ing, are inimioal to the racial weal. Misplaced 
charity, blind to the future and unsalutary in its 
dispensations, is an agent for the spread of social 
parasitism with its dysgenio consequences, and 
80, too, state correction, uneduoative in its 
method, indiscriminating in its application. 
There is no gainsaying the Eugenic yea or the 
Eu^nic nay. The Eugenio touch-stone is the 
fin^ and infallible test of all religions, all ethics, 
all politics. Thus Eugenios ordains that we 
preserve Nature’s law of evolution through 
selection, only we, being creatures of conscience, 
make our evolution conscious by selecting for 
birth, rather than by rejecting by death, 

^ True Racial BeUerment , — Let us now examine 
the auxiliary methods by which Nature has 
ennobled the creatures of her creation, that we, 
following her methods in the light of our reason 
and conscience, may further ennoble our natural 
ennoblement. As we ascend the life-scale we 
observe the marvellous transmutation of re- 
action into instinct, of instinct into intelligence, 
of intelligence into man’s unique heritage of 
reason, and reason into the god-like omnipotence 
of genius. In mind, then, lies our superlative 
power ; by tlus we are lords of earth and sea 
nnd sky ; by this do we fathom the workings of 
Nature and offer our oo-operation to further her 
ehds. As Intelligence emerges Nature denudes 
k^oreatdres of weapons offensive Mfid defensive, 
tillihe ptooesB is complete in the stark and awful 
fii^etlneBS of man. There are Eugemste, or 
'ipllhat parado-Bugenists, who advocate the cult 
for muscle’s sake, who appear to envy 
ihe i&ygical attainments of the rhfoooeroB, the 
ek^phent^ and the mastodon, failing to see In 
that eompieto or partial extinction of these 


species the feeblenesB of muscle as an Instrument 
of survival when confronted with the all-master- 
ing intoUigenoe of man. Eugenios therefore dis- 
oountttianoes the cult of the physical except in 
BO far as it is pwfeoted and maintained as. the 
seryant of the mind or soul. 

“ To man propose this test^ 

Thy body at its best. 

How far can that project thy soul on its lone 
way ? ” 

Yes, the physical is a medium, and as a medium 
of infinite value and worthy of meticulous care 
and attention ; but it is not an end in itself. 
It is the temple of the future, to be swept and 
garnished against the advent of the god-in-man, 
^at his spirit may fill it and jtistify and sanc- 
tify it. 

Secondly, Nature has extended the principle 
of parental care, as a certain method of ameli- 
orating her creatures. As we ascend the life- 
scale we witness the gradual apotheosis of the 
sacred principle of parenthood. The amoeba, 
a unicellular organism of the simplest type, 
reproduces itself by fission. The parent is lost 
in the offspring. Reproduction is only achieved 
at the entire cost of individuality. In plant- 
life we observe the beginnings of sex, a dream- 
suspicion of the infinite possibilities of the urge 
of incompleteness, but the first-fruits of Nature’s 
young love-dream, the seeds of strength in union, 
are entrusted to the unwitting wind of heaven 
or the careless insect in the sun, and in their 
millions perish, their life-cycle incomplete. The 
bee and the ant early learned the lesson of social 
co-operation, early appraised the queenly func- 
tion of the mothering of their young, but cava- 
lierly dispensed with the male’s services except 
as a fertilising agent. Ascending the ladder of 
life, we arrive at the fish, exhibiting a greater 
physiced complexity as an asset of survival 
value, but maternal care, observable in aquatic 
vertebrates, is comparatively rudimentary and 
the wastage of life in the making enormous. 
In certain piscine species there is actually an 
approdbh to combined parental provision. 

So far we have been contemplating a world 
of life that cares at most for eggs, but when, 
ascending the scale of life, we reach the bir^ 
of the €ur we are in the midst of a world that 
cares also for its young. With the beginnings 
of co-operative parenthood the first dawning 
moral fife is visible, the protection of tbo weak 
by the strong even at the price of (leath. Such 
conduct mal^ possible a considerable dlinina- . 
tion of the numbw of young produced^ at a bi^. 
The fish produce their eggs in mfilions, and 
millions of children are beyond the )reachj6s even 
of maternal love, but where two or th^ oifiy 
are gethered> together there Is foond I^yis in 
the miost of .them^ There i8^ .ll0 idg|ht more 
moviiig in Its sacred beauty tlm.the .fodcliitig* 
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aUb aaoxifioeo! the parent^birde for their cidlow 
young. StiU higher is the mcuximalian order» 
charaoterieed by the divine attributes of womb 
and breast^ and oulminatizig in man» the very 
B0& of Ckxi^'^hoBe deii^y it is to transmute aoSd 
s^tuahse the great fv^tion of pareitthq^ 
whioh we see mi^ested in all living oreatiom 
to the end th^ it be to him the nurse* the guide* 
the guardian of bis life, and soul of all his moral 
being. The monogamous union Is the perfect 
instrument of raoe*culture, capable of ennobling 
and exalting the high privilege of fatherhood, pro- 
tecting and safeguardUng the sacred function of 
motherhood, and providing the precious helpless* 
ness of childhood with the best possible environ* 
ment for the furtherance of its inborn heritage. 
The monogamous union is Nature*8 own insti- 
tution; perfected only after sBons of blind 
experiment and blundering failure. Any false 
prophets of Eugenios who advocate on any 
conceivable ground the adoption of human 
polygamy or polyandry are fake to man’s past, 

• man's present, and man’s future. The whole 
teaching of Biology is a plea for the lifelong pro- 
tection of motherhood by fatherhood and the 
proteotion of childhood by both. Therefore 
Eugenics militates against the exploitation of 
child-lalv>ur and the participation of married 
women id industries to the detriment of their 
own health and their families* need. But the 
treatment of these ills is A social rather than a 
peurental concern*, and the bearing of Eugenics 
to social life is our next care. 

Eugenios and Social Lite.— The strength of 
union was an ee^ly discovery of Nature’s. It 
was discovered in the days of the early inverte- 
brates, and is exhibited in the extraordinary 
perfection of the social life of bees and ants. 
Eugenics olaima to test finally all social insti- 
tutions on the authority that society itself is 
but an matrument for the proteotion of the rcMsial^ 
life. It is instructive to weigh and consider 
again the ant-heap and the hive, to consider their 
ways and be wise, for the anomalous aberrations 
perpetrated in the name of statesmanship would 
lead US to believe that man has forgotten the 
true crigo u fom of the state, and deems it 
to exist for the proteotion of the golden calf, 
and loot in the interests of motherhood and the 
life to come. The cynosure of the hive we 
observe is the queen, the motive of all this 
eCMStos^ indus&y activity is her protec- 
tion and the protean of her young. We ahsil 
be near^ Imfeotbn when ou^ statesmen forego 
their ittybptio^ti^ cultivate the long 

yjbdon ivhm^ the. fife to be in ^e life 

thah is; sodety to protect 

the full qybte of hfe jjn the intereste of the race, 

^ * . jjj^^th^wrhood, 

nd maturity, 

wy^at^ev^ 

leet^tioo 


; mailer ;expeomis::;i^ 

$r, elrndhood^ ‘ " 





in schools and homes In hygiene and life- 
principles is a third, and the creation of a uni- 
versal parental cohscienoe is a fourth. Eugenics 
is also uncompromising in its demands lor the 
radical treatment of venereal diseases. Mothers 
and children must be safeguarded from the 
terrible ravages of this ghastly infection whiih 
cankers the very heart of our racial Ifie. The 
conquest of Syphilis by Balvaisan is of extreme 
Eugenic importance. A plea is also made for 
the state to protect the future life horn the 
hereditary and ^vironmental curse of 

Elimination of the I7nji^.*---Eugeidc^t;i^;i 
seen, aims at the encouragement” d ' 
parenthood. It also seeks to oircumv^^ the 
actuality of unworthy parenthood. ' ' 

Space is here too limited for a full discussion Of 
the scope and methods of Eugenics in this 
eliminating process. Suffice be it to say that 
Eugenists urge the permanent care of the feeble- 
minded and insane, in order to prevent the 
further propagation of these calamitous in- 
firmities. Br other cases where the individnai 
is apparently normal, but is liable to reauscitate 
a racial malady in his ofispring, Eugemsifcs 
urge the avoidance of parenthood. 8udb 
results can only be achieved by the devdbp- 
ment of a Eugenic conscience. Tuberoulo^ 
is now supposed not to be hereditary. It is, 
however, eminently infectious, end children of 
infected parents should be segregated. » 

Finally, Eugenics is above aU a religion. is 
an impassion^ vision vouchsafed to the ueekeg 
after Qod. From his pillow, the stones of the 
earth, man sees again the wonderful ladder of. 
life arise, where the angeb of God ascend and 
descend. Above it the voice of Qod sayings 
** The land whereon thou Heat to thee will 1 give 
it, and to thy seed ; and thy seed shall be as the 
dust of the earth, and shall spread abroad to the 
east and to the west, and to the north and to the 
south, and in thee and ia thy seed shall all the 
families of the earth be ble»ed. And behold 
I am with thee, and will keep thee in all places 
whither thou goest, and will bring thee again 
into this land, for I will not leave thee until I 
have done that which X have lE^oken of to thee.” 
• . . And man, arising once more to labour in 
the waste and desert places against the ad- 
vent of the fuller life to come, marvelling oriee s 

Surely the Lord is in this place, and I knew it 
not. This is none other th^ the house of God, 
and this Is the Gate of Heaven.” 

The following Eugooio Ihstitations have been 
founded s 

The DeparUmrii of University Col- 

lege, London, founded by Galton. The chair is 
occupied by Ftdleeeot Kerl Pearson. 

The Eugeniee Education SociHg has its head- 
quarters izi London, but him branohes throu^out 
the Empiis. Its organ is the Eugmiee Bmeie. 
Its obiect is the propagation of the Eugenio ideal 
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A B ta ajto f iiv^titution ib the 

€l<m^ pf fv^ Morahf which founded the 
AFo^MttMd Commsnon for Eugenio 

iUuerica the Eugenics Record Offiee^ mdeof 
<^eotorship of Dr. Davenport, hoe mac^ a 
spimality of Mendelian Kesearch. 

The S^nch Society of Eugenics publisher the 
admirable Eteginique, 

The corresponding society in Germany is the 
; Sooieiy for Reece Hygiene, 

’ COURSE OF READIRO 

3P^ Methods of Race Regeneration, by C. W. 

(Gassell & Co., 6d. net). This is a very 
ample and brief exposition of aim and scope 
■'Pi' SHigenics, popular in character but highJy 
mstructive and suggestive. It is an exoeUent 
primer of the subject. 

Pavsnihood and Race OuUurCf by C. W. 
Saleeby (Cassell A €a. Is. 6d. net). This 
admirable introduction to the study of Eugenics 
#a8 supervised and appraised by Sir Francis 
Galton. It deals with a scientific subject in a 
popidar and literary way, and will prove fascinate 
ing reading to the initiate and uninitiated alike. 

The Progress of Eugenics, by C. W. Saleeby 
(Cassell & Co., 5«. net). This volume deals 
with the histoiy and achievements of Eugenics 
during the lest decade. 

Eugenics, by Edgar Sdiuster (CoUms, la. 
net). This terse and accurate little volume 
gives an unprejudiced review of the entire field 


of Eugejaips. It la a iipientifi0 but ^gUy 
able treatise. 

Hereditary Omiua ; an Inquiry inia laps 
and Oonsequmces, by Francis Galton (Maenufim 
a^Co., 7s. 6d..net). 

Inheritance, by Francis Gfidton 
miuan A Qo., ds.). These arc. two pion^ wenks 
on Eugenios, end should be studii^ by everyone 
aspiring to an understanding of the s^jeot. 

Heredity, by J. A. Thomon. Without a 
thorough Imowledge of the principles of heredity, 
no real understanding of the Eugenio methcsi^ 
of race-regeneration is possible. This exposition 
of the subject higMy instructive and comr 
mendable. 

Evdutiion, by J. A. '^omson and P. Geddes 
(Williams A Norgate, Is. net). An undexv 
standing of the princi]^es of Natural Selection 
is also a necessary preliminary to any serious 
inquiries into the principles of Eugenics. 

The Scope and Importance to the State of the 
Science of National Eugenics, by Karl Pearson 
(Dulau A Co., Itf. net). 

The Problem of PrctcHcal Eugenics, by Karl 
Pearson (Dulau A Co., Is. net). 

Nature and Nurture / The Problem of the 
Future, by Karl Pearson (Dulau & Co„ Is. 
net). Theso little voliunes expound the prin- 
ciples of the staiistioal methods of inquiry into 
the problems of racial progress. 

Man and Woman, Havelock Ellis. This 
book deals with the sex problem, and throws 
many interesting side-lights on our study. 

A. E. SstaLiNG, M.A. 
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Thb literal meaning of the Greek word Philo^ 
logy is *4ove of literature and language/* but 
except in continental universities the term is 
now rarely used in that comprehensive sense. 
Among the ancients this branch of learning was 
diiedy employed in interpreting texts and their 
meaning ; and this was also considered the chief 
aim of philology throughout the middle ages. 
But since the rise and wonderfully quick growth 
of linguistic science in the eighteenth century, 
the term has been more and more narrowed, so 
that Philology^ as generally understood to-day, 
occupies itself chiefly with the history of lan- 
guage, i,e, of its words, their forms, origin, 
and meaning. 

This science is often called comporcaive 
philology, because its object is to trace the 
pedigree of words in the various cognate lan- 
guages, and to establi^ by means of linguistic 
research the relations existing between families 
of speech. It is, ^therefore, not very different 
from JStymology, literally “the science of the 
true origin of words.** The vague and often 
ludicrous notions aif to the origin and ultimate 
connections of words entertained by the ancients 
and mediseval scholars was only possible 
oause these early “ philologists ** l^ked a proper 
insii^t into the nSSIfUre of human speech and 
possessed no scientido method. The 

chief reason for their failure may be discovered 
in the narrowness of.their outlook. 


To the Greeks only one language was worth 
stuciying — the Greek idiom*~~all o&er forms of 
speeA beintt looked upon as barbarous and 
bWieath notice. During the middle ages, the 
attention of learned then was oonoentrated on 
the three regujated languages,** Latin, Greek, 
and HehtW t and the first two being dosdy 
related and the third totally difler^t from the 
others, a oom|>^soii of thc^ words and forms 
could no^ jpoetibly Iea4 toeound dleco^erles. It 
was not tul jpec^ to akidy the ^various 
bianc^ Te^totw langur 

hn the r^t lines ** 

intdeavofurs of 


aa 


men like Junius (d. 1671), Hickes (d. 1716), 
and the Dutchman, Ten Kate (d. ITSI), in the 
field of purely Teutonic philology would most 
probably have resulted in the ^timate estab* 
lishment of linguistic science on a firm basis, 
if this natural and slow process had not been 
accelerated by the sudden rise of the more 
comprehensive “ comparative philology.*’ The 
discovery of the relationship between the Indo> 
Germanic (or Aryan) languages completely 
revolutionist all linguistic researdi. To- 
wards the end of the eighteenth oenturyj 
chiefly through the works of William Joi. i (d. 
1794), afterwards taken up and propagated by 
F. Schlegel, who was for a time the head ol 
the German romantic school, European scholare 
became acquainted with the language of the 
ancient peoples of India, as contained in the 
venerable Vedas, and the younger Sanskrit sacred 
books, and the connection of most European 
languages with the Eastern idiom stood suddenly 
revealed. 

This connection could only be explained by 
assuming that all Indo-European (or Indo- 
Germanio) languages — so called after their most 
Eastern and Western representatives had 
sprung from some common source which, of 
course, had perished as a distinct idiom. The 
agreement is dearly exhibited in the inflexions 
and general structure of the sister languages, but 
it appears more striking in the vocabularyf It 
was impossiHe not to perceive that equations 
like the following pointed to a common origin 
of all the words involved : 


Saxsxext 

Limi 

QOTHXO 

Bnqjush 

cdr«M(spldn) 

ager * 

akn 

OMV 

soiUm 

tedere 

titm 

aU 

hhratwr 

frater 

hrothait 

breth/er 


fepo 

ba^rm 

yoke 

Sear 

/bdt 

ftar 

P^d\i 

/<Uer 

ft4U9 

faihar 

foot 

father 


The Originat Mtaning of Words.— Equations 
of this ki^ were at onoe discovered in great 
number, Xi was now possil^le to oonneot words 
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with thiedr Idiidzed In older and ledti modifled 
langtthiBdi» and Ih a great many oases l^r true 
atid' birighud •meaning was definitely settled. 
Sims tha^Sns^Uah eau^t the instrument, waa 
d($nnected with the root preserved in liatia 
** to out,’* and it was evident that the 
^dest saw was an instrument for cutting. 
This principle, however, was in the enthusiasm 
Of the first discovery applied on too exti^ve 
a ^esle. Ddany words, it is true, may be traced 
back into the primitive Indo-Germanio lan«» 
goage, but still remain isolated. This is true 
of most of the numbers, of many verbs ex- 
pressing action, and of the names of relatives. 
Many scholars were not content with this 
discovery, and attempts were made— Hand are 
still being made — to establish a further con- 
nection by means of some extravagant theory. 
The mode of reasoning adopted is well illustrate 
in the suggested explanation of the ultimate 
meaning of the words brother and daitghter* The 
latter, for whidi the old Indian is duhitar^ was 
connected with the root duh, *‘to milk,*’ so 
that ** dau^ter ’* was explained as meaning 
** milker,” l^oause her chief ^duty in the family, 
or tribal economy was, ”to n^k the cows,” 
Similarly, hhratar was linked with 
“to carry, bear,” it being argued that the 
** brother ” was the ** supporter ” of the aster 
in the first place. By this kind of loose reason- 
ing the most astoniiking results were obtained, 
and a complete idyllic picture was drawn of our 
primitive ancestors’ mode of life. 

The unsoimdnesa of the method which leads 
to such results can easily be demonstrated. If 
it were applied to the interpretation of modem 
Bngliah words, one might, by disregarding the 
evidence of the older and cognate idioms, 
cheerfully connect hard with bird (from a com- 
mon root (“to sing ”), or dog with to dig (com- 
pare ihe Egging habits of most dogs). If we 
are ever to get any further in the elucidation 
of the numerous isolated Indo-Germanic words, 
it will bo through the discovery of another 
related language, or family of Iwguages, It 
is true that attempts have been made to prove 
thc^ the Semitio languages are related to the 
Imm-Germaoio group, that both have a common 
origin. This theory, championed by Metier of 
Copenhagen and others, has, it is true, evoked 
oonsidorable interest among philologists, but 
is still far from being genei«dly accepted. 

lELidory through Philology, ’--Tho extravagant 
OCIhdusions a$ to the ultimate meaning of many 

B m not the oidy excesses epmmittea 
^nparative philologists in tb^e first fioah 
s» Until quite recently thj^ Ideapce-f 
at it mii^t ba possible to deterh^^ 

I of purely linguistic research, thq 
position of the country inhalb4t^,;|ry 

am anesiitQre all Bodo-Gamia#! 
eya m pV** may suffice Id lOM* ^ 


irate ihe mode of reasonin;g;i ThW root oon* 
tidned in the En^pUsh mere, “ lake, sea** (Latin 
tnoi^, Sdc.), and that of mnU (Latin soQ are found 
in the Teutonic, Lattm Celtie* a;^ Slavonic 
languages onlyt ^erefore the primitive Indo- 
Qennanio race cannot have had a word lot 
“ sea,” i,e. must ha'^a lived in tho centre of the 
continent, and was, further, unacquainted with 
the use of salt. 

But this is absurd-Hhe roots of there and 
edli may have been introduced into lan- 
guages that contain them after these had 
separated from the rest*-or those that now 
lack them may have lost them before their 
speech was recorded in a lasting form. If 
that mode of reasoning were ad^tted, one 
might, with equal justice, claim that the Ihdo- 
Qermamc primitive race did not know the 
use of “ milk,” for there exists no name for it 
that is common to all brandies. Arguments 
of the above kind can only become valuable 
when supported by archaeological and ethno- 
graphical evidence. It was Jakob Grimm 
who first uttered a warning against too hasty 
conclusions of over-sanguine philologists by 
“calling them away from the study of words 
to that of objects.” This sounder method of 
connecting bnguistic with arohfeological re- 
search has found a champion in Professor 
Meimger, editor of the periodical Wbrter und 
Sachen, chiefly devoted to these problems. 

Changes In Language.— -In the foregoing 
paragraphs it has been tacitly assumed that 
language is continually changing. This funda- 
mental fact need hardly be proved now, though 
it was never realised by the Greek philologists. 
If we try to read Chaucer in the original, we 
discover that his language deviates considerably 
from modem usage : not only is the spelling 
different, but the forms of words and their 
meanings are dianged. There are many words 
in Chaucer oompletely unknown to us, while 
on the other hand he seems to lack expressions 
that we now consider indispensable parts of our 
vocabulary : old words are lost, and new ones 
take their places. And if we were to penetrate 
further into the past, and attempt to read 
King Alfred’s writings, we should find that 
his Engliedi — thou^ the lineal ancestor of 
modem speeck— ^as altogether unintelligihle* 
These changes— apart from the loss and gain 
of words — constantly at work in language may 
be divided into thiM classes accoiding to their 
nature. 

1. Ihe metming* of word, V0 ohMiged 
beemw rre An conataa^lv extending: <» mmbmw. 
log tl)e& Kiove. CSviliwtiDn And 

hebitctdMmgA, Qbt tiie word vwy bften iponitu 
althona ii) no longer aoeuiei^ tdOMriow the 
oihiect or notion to tddeb it liefllm €tani|iMe 

o*tetonay«-‘'fen«»eif " 1 

pa|>er. It oomteetedl MhiHtit iiie 
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nines were oerved into wood ; tQ ec^rve 

runes, 

Furtherp the number of figurative expressions 
b very numerous and oonstantly increasing* 
oompare root out a habiV ^*the star of 
Rome was setting*’* ^o. ^ Early speech b 
always ooneiete — in subsequent stages abstract 
ideas are expressed in terms derived from 
oonorete objects or physical actions : one talks 
of the ** source of knowledge*** and of a ** bright ** 
notion* or a ** dark ** plot. The emotions play 
a part in the transition from nice, with the 
original meaning of ** stupid* wanton** (from 
Latin neecitMp ignorant *’)* to its present 
sense. On the other hand* a narrowing may 
be observed in the history of the word fowl, 
which term originally comprised all birds 
(which latter term was originally applied to 
youxig ones only— oompare hrtxxi)^ just as 
deer was used for all wild animals in general. 
Changes of this kind are interesting to traoe* 
and their history often throws light on the habits 
and customs ^ the people and the bidden 
workings of the human brain. 


2. But not only are the meanings of words 
afEeoted : the prcmimcicUion^ too, is changing 
oontinually. This process* though inevitable* 
is very gradual* and carried out by the speakers 
unoonscdously. The reasons for this change — 
which is regular and uiuform within de^te 
communities of speakers — are difficult to dis* 
oover. Very little can be said about this 
subject here. Language* as the expression of 
human thought* will change with the ever* 
developing mind of the human race ; and just 
as the ooUeotive intellect of close oommunities 


is earned along by one uniform impulse in one 
and the same dilution — ^in spite of the inevit- 
al^ presence of advanced and conservative 
sectiona--^ the accompanying changes of the 
oommon language must be eqxially ux^orm. 

Professor Wundt* a leading authority on these 
matters^ says* in his recent book on ViUker* 
peyehaim : “ The quiestion* how a nation in the 
course ^ceuturiee can change the sounds of a 
word beyond recognition (oompare Anglo*Saxon 
n^n««fi4|c* Latin eincamtvm^vnk^ &o.* &;c.)* 
cannot <>|iossibly be answered in a thoroughly 
satbta^ry a^ exhaustive manner. To do 
tibis* would have to aeoount for the nature 
end eadeb.t> of all those changes which have 
taken pbee throu^ external 1 ^ internal cir- 
cuxnstMcee in the entire intelleotual and pl^slcal 
nature c| the jerking community. All one 
ean say b tUf rtbat^such changes take place 
attention wheu they 


o* /wVwt mo ahom 

adMOt Isetween 
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forms adopted by certain roots** in the 
di&rent idioms. A cdose eomtiny of the 
comsponding forms led to jibe important 
discovery of the regularity of sound-ohanspoe. 
If* for example* one collects all the words t^t 
must have contained p in the primitive idiom* 
one will find that thb ‘‘letter/* or better 
** sound/* is almost Invariably represented 
by / in the Germanic languages: oompare 
Intin pcder — English faitker^ nepojt — nephewp 
pee--^foot). In the same way* 5 is ^presented 
hy Pf d; g by t, k, and a similar re^alarity is 
observable among the other consonants as well 
as among the vowels. 

Supported by these and numerous other 
observations of a similar nature* the philologists 
of the seventies *’ (Leskden, Ostliofi* Brugmann 
and others)* arrived at the conclusion that 

sound*laws/* as they called these regular 
changes* were like natural laws* and did not 
admit of exceptions. These “ 80und*laws*’* 
however* are active for a certain period only* and 
confined to certain geographical areas; when 
they have run their course they disappear* 
their places bemg taken by new tendencies. 
Thus there was a law in primitive Germanic 
according to which every original p* if preceded 
by the word-accent* was changed to /; compare 
Aryan eap-ta^ Anglo-Saxon eeafon^ later on 
it became the rule for / between vowels to turn 
into V, hence modem seven. 

3. Analogy is the third factor in the constant 
transformation of language ; it is sometimes 
more expressively oalled “ group-influence*** and 
may be desoribed as the influ^oe exercised by 
the members of one class or a88ooiation*group 
of words upon another. The general tendency 
towards uniformity and the desire to 8im{ffily 
speech is chiefly responsible for analogic^ 
dianges. Analogy affects both the sounds and 
the grammatical forms of words. Its most con- 
spicuous results may be observed in the inflec- 
tions. Thus there were in Old EngUidi many 
nouns which formed their plural in -n* e.g. ekoe, 
8un, hare, &o.* but only two of thqm* oxen, and 
the quite irregular children remain in modem 
English. The rest were attracted into the more 
numerous and powerful s-olass. Again, help, 
fare, heave, carve, Ac.* ori^nally formed their 
past tense and past parti<»ple by a change of 
vowel like sing, sang, emg, Ac.* but now coziform 
wit^ the majority of Englidi verbs by retaining 
their vowels and adding d (or t). Analogical 
dianges are eonatanily going on* and are par- 
ticularly frequent in the lan^^ge oi children. 

Dialeeti and Uteraqr Idlomt-— The old 
mistake^ notlbn that dialects are merely de- 
based fortps of the standard speech has not yet 
died out. It is thouj^t that the literary idiom 
alone can be ri^tf and that the dialects are 
** wrong or ** vulgar.” However true this may 
be from Hr praotic^ poixit of view* it cannot be 
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niftiatAliied when mattm are examined hiekori- 
oatty. pMi dialect ia in itself as ooxteei ae 
the standard ^ it is often purer^ because it iKba 
notji^eontain eo many foreign elements aa a 
Utemry language is bound to absorb. Bvery 
stasidard idiom was at one time evolved ont of 
a looal dialect, and attained its pre-eminent 

a tion simply from political or literary, and 
ir extern^ reasons. When a nation achieves 
unity and^a certain degree of civilisation, one 
of its dialMts*-*often that of the capital, as in 
Sngland and France — ^becomes the general 
means of communication throu^out the whole 
state as the language of the court, the governing 
classes, religion, and literary endeavour. Such 
a form of speech, however, never completely 
severs its connection with the local dialects. 

latter constantly exercise a strong influenoe 
Upon its pronunciation in the various districts 
where it has penetrated, and enrich its vocabulary 
with new words and expressions. 

Miilng, Borrowing.— Whenever two lan- 
guages come into close contact, an interohanga 
of forms and words takes place between them. 
The mode of contact may, of course, differ : it 
may be either physical or literary. If the 
former, it may be exercised by individuals 
travelling— mei^ants, missionaries, tourists, &cl 
I n this manner, the earliest Latin loan-words in 
the Germanic languages were introduced by 
Roman itinerant merchants or by soldiers re- 
turning from service with the legions in various 
parts of the empire. Mixing on a larger scale 
is often effected by frequent intermarriage be- 
tween neighbouring races, or between conqueror 
and conquered. It usually liappens that the 
higher the culture of a people, the fewer words 
will be borrowed from other tongues. Thus, 
the Greeks rarely borrowed from Latin, whereas 
the educated Romans all acquired Greek, but 
despised all the languages of their other subject 
races, who in their turn, at least in the West 
and in Dacia, acquired thd idiom of thoir 
rulers. 

The Angl6-Saxons adopted harcjply any words 
from the language of the Britons, but enriched 
their vocabulary on a large scale by the introd- 
tion of Xiatin and — after the Oonqueet— French 
words. The Normans, after settling in the 
^orth of France, sp^ily, abimdoned their 
native Teutonio Worn for the French tongue 
of their hi;g^ly civilised subjects and neighbours. 
Similar conditions prevail in Eastern Europe, 
triiere the Slavonic races borrow from the 
language, whereas the number ^ Rus^ 
Polish and Osedi words in standard 
j^ftman 1$ extremely small. 
j|^^dhi^mction is often made between two 
of borrowed words : Foreign W<^s, wMch 
recognised as 8u<h by their appear- 
and Loan Words, which were intf<^ced 
^4ti(jiiSl)r stages and completely assimjIsiteiL 


To the former class belong the numerous tech- 
nical expressicsis in modem English derived 
from the Greek or Latin, as well as many words 
hrom Indian and African languages, and also 
names of objects recently introduced from 
abroad. The latter class is very numerous, 
and indudea such common wor^ as pfum, 
inkf chimney^ Ac. It happ^ not infrequently 
that endings and pecuharitios of syntax are 
borrowed and applied on a large s^e. The 
-er of agent nouns, such as hoktu Ac., 

was derived from Latin -(mvs at a very early 
stage; the diminutive suffix kin is from the 
Dutch, whereas the use of of in City of Lon^km^ 
Kingdom of ScoUandt Ac., is an imitation of 
the French usage of de in similar combinations. 

The Origin of Language. — Speech did not 
oome into existence like a stream rising from 
a source, nor was it invented hke a mechanical 
apparatus. For it is wrong to assume that 
man was without language at any period, how- 
ever remote and primitive. Speech must be 
explained as born out of man’s psyche^ by a 
slow and complicated, yet subconscious process. 
The primary cause of language-making is a 
desire for communication, the same that gives 
rise to the calls and warning signals of animals 
and the song of birds. Just as there are certain 

natural ” gestures and facial expressions 
common to aU members of a community readily 
practised and understood by aU, so there exist 
oertam natural ” sounds and combinatioDB of 
sounds used for the purpose of communicating 
one’s sensations and thoughts. These man 
has in common with many animals. But a 
great step in advance, whidi separated human 
from animal speetdi, was made when these 
original and natural tones were conventionalised 
— when their use and application was extended 
to objects and actions connected thou^ not 
identical with the ideas or sensations originally 
described. 

Thus let us imagine, at the rids of bdng 
considered trivial, that the'' exclamaticm boh 
was used to express contempt. It might then 
be applied to a contemptible or obnoxious 
action or person, it mi^t come to mean "*to 
despise,” or “to do wrong,” or “bad maa,^’ 
^‘bad action,” ^o. Ac. In ^ort, bah would 
bedome a root used to form words, both verbs 
and nouns. Gradually it would, throu|ffi In^ 
evitabb phonetic cbai^, lose its origUMU 
netio form, and in its new shape be no longer 
expressive of the natural emotion of contempt, 
lo short, the “ root ” wpuld li^ome oompisMy 
conventionalised, with endless pesritditkis m 
change, bojih hi sound in ngiikuiingi Boms 
pbiloiqglttS derive the Old fmd, 

“enemy (modem Snghsh, jbcom mtaob 
identioal with the inteiisctioimbk^ 
pappaafsas/in GermaxucH^^ 
mem oanjsctara. 
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iffviMhe aotCto© of ** roots 

roMjr be dtSooirered in of imitation t 

oertSrin imunde are either {xroduoed hy or regQ« 
lady assdoiated vith certain objeotH or pro- 
cesses $ these sotinds are imitated and used to 
denote the objects or action in question. Words 
of this ldnd» usually called imomatopoeio (Word* 
making)* are constantly being formed; in the 
language of children they may be found in 
great numbers* as how-hem^ puff^puff^ &>o. To 
the most obvious of this class Mong cuckoo^ 
owl (compare Latin tihUare “to howl”)* snig^ 
ger^ nwtle, hiaa^ buzz. Words like Latin &t5ere* 
which are sometimes described as “ symbolical ” 
words-— the lip-consonant b symbolising the 
action of the lips when drinking — ^really form a 
subsection of the imitative element. 

The above contains the present writer’s own 
opinion on the vexed question of language- 
making. It may be of interest briefly to re- 
view the various theories — with their somewhat 
quaint names — mentioned in the discussion be- 
tween Max Mfiller and Whitney. 

1. The bow-wow theory, according to which 
the original roots were imitative sounds* so that, 
r.^.* h^-wow signified to bark or dog. 

2. The ding-dong theory assumes a mysterious 
harmony between sound and sense. “Every^ 
thing which is struck rings m a peculiar fashion* 
o,g, gold, silver* stone* &c. Man possessed a 
<imative faculty which gave phonetic expression 
to each conception as it mystically thrilled 
through his brain.” This faculty no longet 
exists in civilised man— it was lost when its 
object was fulfilled. This theory* worthy of the 
most mystic of German romanticists, was for a 
long time championed by Max Miiller, who, 
however, abandoned it finally as untenable. 

3. The pooh-pooh theory derives all words from 
interjections and ejaculations called forth by 
intense Sensations— paii^pleasure* hunger, &o. 

4. The yo-ke-ho theo^ was finaUy adopted by 

Max MfllW, who exfdained that “under any 
strong muscular eflort — and one might add* in- 
te&ectual and emotional strain — ^it is a relief to 
the system to let breath come out strongly and 
repeatedly. When primitive acts were per- 
formed in oommon, they would naturally be 
aooomptaied by the Same sounds, which could 
easily become associated with the action per- 
fdrmed, andl serve as a * root ’ to denote it.*’ 
This mean, that words like h ptdl, keave^ 
ahd stsfia and futti, Wem among the first 

tob« ‘•Mvented/* 

Alt thil is hardly satisfactory; but bi^ore 
ledvihg it nfl^t be well 

♦b words Wtk flaote ireoent scholar, 

ilqtiSs dp nis treatita 
^ ^ M foUows: “The 

t| hot to be soii^t in the 
prosaiei IbkA nm psetie side oimt the 
ipjiiech Is 4^' ^oomy ifWlcWaiess, hut 


tiiotty play and yoUthful hilarity ; in primitive 
speech* I hear the lauding Cries of exultation 
when lads and lasses vied with one another to 
attract the attention of the other sex, when 
everybody sang his merriest and danced his 
bravest to lure a pAir df eyes to throw admiring 
glances in his direction; Language was bom in 
the Courting dayt Of mankind ; the first utteif- 
ancea of speech* 1 fancy to myself, lilm some* 
thing between the mi^ty love Ij^cs of pliss 
upon the tiles and melodious songs of the 
nightingale. . . , 

Families of Speeelu-^W^iih our present know- 
ledge it is impossible to derive all languages 
from a oommon origin* Schleidier divided idl 
known languages into three mdn Classes : 

1. Isolating languages* whoke words express 
mere isolated ideas and not the relations exist- 
ing between them. In short* there are no 
inflections. Chinese and other East Aslatio 
languages belong here. Compare Chinese wift 
pad min, “ the king protects the people,” with 
min pad, “ the people is being protected.” 

2. Agglutinati'&e languages, vmich express the 
relations by means of suites, prefixes, and in- 
fixes added to the simple roots. The Magyar, 
Finnish* Malay, and Bantu languages axe said 
to belong here. 

3. Inflective languages combine with the use 
of pre- and suffixes variation of the vowel of 
the root* fqr* according to Sdileioher, “the 
essence of inflection id to be fbutid in the 
differentiation of vowels.” The Indo-Qerlxianic 
and Semitic languages come under this heading. 
The change in the vowel of the root (compare 
col-d-coolf sing-sang-sung) is often called “ grada- 
tion ” (German ablaut), and must be explained 
not as due to a desire for a differentiation of 
meaning as Schleicher thought, but as the mere 
effect of a change of accent in l^e primitive 
language. ^ 

Schleicher’s classifloation was genevally ac- 
cepted at the tittiC, and still lingers in text -books 
of a semi-scientiflo character. But it is open 
to gravo objections. Classes 2 emd 3 do not 
differ in essentials, as the variatimi in vOWelk 
is not intentioxiai but based bn mechanical 
reasons of a purely phonetic kind. Further, it 
is wrong to say that in Class 1 the relations be- 
tween the worda» are not expressed— because 
this is achieved by varying the position of 
words or the pitch of the vowels; The chief 
error oommittM by Schleicher and his school 
was that they confined jtheir observations to the 
written form of language instead of investigating 
the living, spoken wo^. Had they dohe this* 
they would have discovered, for instanoe* that 
modem JBnglish exhibits characteristics belong- 
ing to all ihteb classes: some words never 
obaage by takirig endings, although they fulfil 
many fpnottons* As must, caa ; others do take 
endings , bht never change the root-vowels* as 
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cat, plu^l eoifa ; ix, oxen; live, lived; otherii 
both tike endings and change the vowel, as 
einge, eang, Ao. 


(hog^hUsol and Ethnographical EamUiee , — 
96hlai6her’a scheme was based on purely abstmot 
oonsideiations, and does not work in the appHca* 
tion. The safest, if more elaborate me&od is 
to classify languages according to geogmphical 
and ethnographical families, by grouping to- 
gether all those dialects that are demonstrably 
related to each other. On this basis, thirteen 
main , types must be distinguished, eadi of 
which — so far as is known at present — ^y 
have had a separate and independent origin* 
Subjoined is a list of the thirteen families : 

1- The Indo-European Family. 

2. The Semitic Family. 

3. The Hamitio Family. 

4. The Monosyllabic or South-Eastern 

Asiatic Family. 

6. The Ural-Altaic Family. 

6. Dravidian or Southern Indian. 

7. Malay and Polynesian. 

8. Other Oceanic Families. 


2. Caucasian Languages. 

10. Remnants of Languages in Europe 

(Basque, Ao.). 

11. South African or Bantu. 

12. Central African. 

13. Native American Languages. 

The Indo-Baropean Family.— This is the most 
important, seeing that the chief representatives 
of modem oivili^tion are among its members. 
It diould, however, always be borne in mind 
that an agreement in language does not neces- 
sarily imply a common racial origin. The 
Bulgarians, e.g» now speak a Slavonic language ; 
but ethnologioeJly they belong to the Ural- 
Altaic race — of which the Tur^ form part — 
having adopted the idiom of the Slavs, whom 
they conquered and absorbed at a remote period. 
We are here concerned with linguistic matters 
only. 

Some of the Indo-European languages are 
tpore closely related to each other than to the 
rest. Thus a strong resemblance exists between 
the Persian (Iranian) and Old Indian (Aryan, 
Sanskrit) tongues ; the Slavonic dialects harve 
many peculiarities in common with the now 
nloribund Lithuanian idiom; the Oermanio 
bianoh agpraes with the Slavonic in some points, 
with the Celtic in others, Ac. &o. It would,, 
therefore, be wrong to describe all these brancheii 
9M the “ daughters of the primitive idiom. 
QWkl^&olier attempted to ex^dain the above- 
e^ttoned facts by drawing up a pedigree in 
all the descendants of the primitive 
> idknn ate entered. He represented the 
m f^htiing up into two main dialects, 
In break up again and again, a 
« still oozistantly going on. 

- I vriU . ' 
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This classifioation was, for a long time, ac- 
cepted as final. It can, however, not stand, 
as it fails to explain many agroements existing 
between remote branches of the pedigree. Tho 
Lithu-Slavonic idiom, for example, agrees with 
the Asiatic branch in the treatment of original 
k, which is changed to « or f in both, whereas 
tho other dialects retain the primitive sound in 
their older forms. It is wrong to imagine that 
languages, once they have sopamted from the 
common stock, develop, as it were, in water- 
tight compartments. Neighbouring idioms will 
always influence each other. Tho difficulty is 
overcome by rejecting the pedigree arrangement 
and adopting Schuchardt's and J. SchmidtV 
theory, according to whioli sound-changes tra\^ 
from a certain point of inception in all direc- 
tions, like a wave caused by a stone falling into 
the water, growing fainter and fainter in their 
effects until movement ceases altogether (** the 
Wave Theory The above-named scholars 
arrange the various branches in a geographical ” 
table, and thus are able to aocoimt for the 
agreements and differences in a more satisfactory 
manner. The Indo-European main idioms are 
distributed as follows : 


Teutonic* 

Celtic. Llthu-SlAVonic. 

. ^ Armenian. Persian. 

Italic. Greek* Indian, 

The most important among the Western 
dialects of the Indo-European languages are the 
Teutonic (or Germanic), the Roncanoe (or IsAin), 
and the Slavonic, ^e C^tio idiomSi Irish, 
Welrii, and Gaelic, are leading but a preearknis 
existence, the Lithuanian is negligible, 

and modem Greek possesses little imjfKntMiee.’ 
The'Blavonio languai^ of the presentrday form 
three main groqps: (J.) Eastern (Russitgi)i 
(2) W0stSirn (PoBsh, Wdhdish in Otwh 

or i^per, SlovakliribL In KMibsm 

r, (B) Sohthem (SlovoMA fe Wbi^Wi 

^jtha UAo* 
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Hungary Si»va-Chmtiai)« Bulgarian). Th^ 
Southern Slav diaieots are ofi from the main 
body by the Qermana of Austria and the 
liilagyars ; Of Hungaryv«4>oth oooupying old 
Slavonio territory am largely mixed with 
Slavomo blood**«>-and by the Eoumanians on the 
Lower Danube. The latter are the desoendants 
of the old Dacians, who accepted and modified 
the language of their Roman rulers. The 
A^lavonio races are slowly emerging from a state 
of 8emi*barbarism, and the study of their lan- 
guages is consequently receiving the attention 
of i^olars and others more than has hitherto 
been the case. They are generally considered 
extremely complicate and difficult to acquire, 
and the most important among them (Russian) 
is written in a peculiar alphabdt oaloffiated to 
repel learners at the very outset. 

The Eomanoe langriagea are descended from 
the old Roman or Latin tongue. They do not, 
however, spring from the highly polished and 
rather artificial idiom of the ola^ic authors 
but from the so-called Low or Vulgar, (better. 
Spoken) Latin of daily intercourse. There are 
found at the present day — ^proceeding from 
East to West^the following eight distinct 
idioms: (1) Roumanian, (2) Sardinian, (3) 
Italian, (4) Raeto-Roumanian (spoken among 
the mountains near the source of the Rhino in 
Switzerland), (5) French, (6) Provencal, (7) 
Spani^, (8) Portuguese. The ancestor of all 
these idioms^the spoken language of the 
Romans at the time of Augustus — was fairly 
uniform throughout the empire. How are we 
then to explain the existenoe of the present 
variety of the Romance tongues ? The differ- 
ences arose from two main reasons : (a) The 


langua^. All Romance dialects, and French 
in particular, contain ^ considerable amount of 

learned ’* words borrowed at various times of 
the mediaoval and mpdem periods , from the 
classical Latin of the great writers. These 
learned words are dii^in^ished by being less 
changed in appearance, as they were not sub- 
jected to all the numerous sound-changes which 
had been in opemtion {>ieviou8 to tl^ intro- 
duction. 

The Teutomc Bramck Is usually divided into 
three sub-dialects z (1) Korth Germanic or 
Scandinavian ; (2) Ea^ Germanic or Gothic ; 
(i3) West Germanic. The first group split up 
into two sections at an early period : (a) West 
Scandinavian, comprisihg Icelandic and Nor- 
wegian ; and (&) East Sc^dinaviant comprising 
Swedish and Danish. Of these four idioms, 
Norwegian has become almost extinct. Down 
to about a hundred years ago, Norway was ruled 
by Denmark, and the language of the dominant 
race was adopted by the bulk of the Norwegian 
people. The old native idiom is still spoken 
among the peasantry, and strenuous efiorts are 
being made by a certain section of the people 
to restore it to its former position; but thmr 
ultimate success seems very doubtful. 

East Germanic is the name given to the once 
powerful but now extinct races of the Austro- 
goths and Visigoths, the Vandals, Burgundians, 
and other tribes that perished in various parts 
of the Roman empire ^ during the migration 
period. 

The West Ctermanio '^branch is divided as set 
forth in the subjoined table : 

WEST GRUMANIC. 


Roman language was introduced into the 
various provinces at different periods and conse- 
quently at difierent stages of its development, 
(o) pre-Roman pdpulations modified the 
newly-reoeived tongue ea^ in a manner peculiar 
to its own diaraoter. 

, They also retained words from their old 
speech) though there ere remarkably few of 
these, . ^he sound-changes whidi transformed 
the B&pan Umguage into the various dialects 
were r^mtrous and far reaching ; they were 
earrM , with complete regifiarity, but 
in the various provinces, 
lb m or xnedittval stage, most of the 
^ their vocabularies by 

oi^er lapguageet, notably from 
Qermsmpl^^ and Fortugueae also intro- 

^ Axabio words 
ot the Peninsula, 
absorbed naxnerous 
mirrounding Bal kya 
ungnii^^ Tm idioms tiransported 

{Spanish, Brazilian 
f^ench-^lmr no 
tow the native •' 


Anglo-FrlBinn. 


Low Oernuu). Hlgb 
I Qomuin. 


i I ft 


Frisian dialects may be found a.U along the 
coast of the North from the mouth of the 
Bhine to the Danish frontier; Dutch is merely 
a dialect of Low Cterinah^that developed into a 
literary language because"' of the political mde- 
pendence ^ the ioouhtry. FlemMi, a sister 
dialect of Dutdh,: is spotm fa the horthem half 
of Belgian^ and jhr b and more used 

in Uteratui^ m$tead of the imported Fr»ich 
tongue. fundamental difference between 
the Hid^ tad.Low Oermaa dialects is set forth 
in an^hpt^lieotion (German La290uaob, p« 304). 

Before ^ Germanic idiom split 

up into {til three main diidect-grbups, its con’ 
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sonants tmdsttvsnt a radk«l oihange vtliidi is 
poimlaify oallsd Grimm's Law,” but foy which 
a much better name is “the first shifting o! 
oonaonants.” 'This shifting thoroughly diffe- 
cenriated the Germanic branch from the rest of 
the Indo»£uropean languages. We can here 
furnish <mly a very brief outline of this important 
•*)iaw>*’ formulati^ by Grimm in 1822 and 
emended by Vem^ in 1875. 

First Series of Changes : p, ^ A; become/, 

Latin jMscw, ** fish ” ; «u, “ thou ” ; cof(d), 

heart.” 

Second Series : lih^ dhp gh become the oorm- 
spending voiced spirants whose sub8e<|iient his* 
tony in the various dialects is too oomplioated 
to be treated here. 

Third Series : 6, d, gr become p, U k ; Latin 
Idbiwnu ** Hp ” ; edere^ “ eat ” ; genu^ “ knee.” 

Grimm's Law describes only part of the 
numerous and highly oomplicated sound-changes 
that took place in the transition from Indo- 
Ihiropean to Germanic. The number of sound- 
dranges in the various languages and their 
dial&ts is extremely large, and oau only be 
mastered after prolonged study. 

OO0RSE OF READING 

There exist very few books in the English 
language on the philology of the Indo-European 
languages, and the serious student of the subject 
will soon find that a knowledge of German is 
absolutely necessary for his work. 

The general principles.of linguistic science are 
admirably set forth by Jesperson in his little 
boc»k called Progress in Lcmgtuige ; see also the 


same writer's (fnMh and Sknctsm Ae Mng^ 
JLa/ngmge, Wyld’S Stndy of fAe Mother TongUo 
contains diaptm on general principles; the 
same applies to Sweet's New EngUsh G^timindr, 
Logical and Historical. 

The basis of all language study is l^onetics, 
the scienoe of speech-sounds, for it should 
always be borne in mind that the Spoken Word 
matters much more than the written forms. 
Sweet’s Primer of Phonetics may serve as an 
introduction into that science. 

The best hrie/ accounts of tha various lan- 
guages and their history wiU be foimd in the 
Encyclopaedia BriUmnica. The Indo-European 
languages are exhaustively treated in Brugmann 
and Delbrfick’s Qrundriss der Venglei^enden 
Oramnatik ; there is an English version of the 
first two volumes of the former edition. The 
Gormanio languages are dealt with by various 
scholars in Paul’s Qrundriss der germanischen 
PhUologiCf vol. i. ; the Bomanoe languages in 
Meyer-Lflbke’a Qrammatik der tomanischen 
Spmehen. 

A special branch of philology is the study of 
place-names. Most books on this subject are, 
however, totally untrustworthy guides. Taylor’s 
Words and Places (Everyman’s Library) forms 
interesting reading, but should be used with 
caution. An excellent introduction to this sub- 
ject will be found in Wyld’s Place-Names of 
Lancashire^ and a shorter dissertation is con« 
tained in Mutschmann’s Place-Names of Notting- 
hamshire. Weekley’s Romance of Names deals 
with English surnames in a thoroughly soimd 
yet entertaining manner. 

H. MxTTSOHUAj^, Pn.l>. 
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PmiiOiiOGY taUa ub that the Indo-European 
Aryan family of languages embraces Sanskrit, 
Perslo, Greek, Latin, Teutonio, Celtic, and 
Slavonic. Aryan divides naturally into Norths 
Aryan (the Teutonic languages) and South 
Aryan (the classi^ luggages). 

Teutonio is divided into East Teutonio (Gothic 
and Soandian) and West Teutonic (Old Saxon, 
Dutch, Flemish, Frisian, EInglish, Hi^ German). 
Hence we shall expect to find that English re- 
seinblsB German, Dutch, Old Saxon, Frisian, 
Flemish. And, since the common ancestor is 
Aryan, there may be a resemblance between 
English and — say — Latin. Compare Lai. paier 
with Eng. father; the only di^erence is that 
Lat. p becomes Eng. / and lat. t Eng. th or d 
(0. E. f(ieder). So m Lat. ventua and Eng. wind. 
Lat. v»Eng. and, as in foMer^ Lat. f —Eng. d. 
These changes of consonants are followed care- 
fully in Grimm’s Law and in Vemer’s Law. 

English vowels also show relationship with 
Latin and Greek vowels. Iiat S (mdter) becomes 
Eng. d (O. B. nwdor ) : Lat. d {hotfua, octo, nox) 
becomes Eng. d (garden, ahion^eight, naht^ 
night). 

From these instances we con gather that 
North Aryan and South Aryan developed each 
on its own lines. Not only consonants and 
vowels were changed ; meaning changed also. 
Aryan sec meant follow : from this Latin took 
aequor, I follow; but Teutonic specialised the 
word, and O. E. aeon came to mean follow wUh 
the eyeSf i.e. ^aee. Thus, in Beowulf, gang aeon 
means go foUow. Again, Aryan emuar, to die, 
(4bt. morior^ 1 die; but Teutonio specialised 
it ail aacrel death by violence, hence O. E. morth 
meeuu murder. Yet the ooxmection with Aryan 
emuemia often kept, and O. E. morih sometimes 
deoUh. 

Bn jg ^h is a descendant of Aryan, but it is 
A brother to other West Teutonic languages — 
Oeisiisen, Dutch, Flemish, Old Saxon, Frisian, 
end 4' cousin to the East Teutonic languages — 
Oothio end Soandian. The oldest piece of 
Teutonio pnnse is a version of the Scriptures in 
Oothio, by Wulfila, who lived in 

^ this wejOnd Gothic words 
th^ equivalents In 
loeSmadhh Qmtnam Hie 
And EtWim in phono- 
logy haa^Isfl to suppose that there 

int ett ne^^ of A^^ndsiam 


Thus we see that'English originally came from 
a Teutonio stock. The Jutes, Angles, Saxons, 
and very probably the Frisians, when they in* 
vaded Britain, brought with them that part* of 
the West Teutonic language which is termed 
Anglo-Saxon, or better. Old English. The 
language of the Britons was Celtic, but owing 
to the long sojourn of the Bomans in Britain, 
the townsfolk probably spoke Latin. 

Celtic Infloence. — ^why is it t^t Celtic did 
not influence the language of the Saxon con- 
querors ? To-day there are only about a doaen 
Celtic words that were in all likelihood borrowed 
by the Anglo-Saxons, and the whole dozen can 
be chaUonged. The reason is that the invaders 
drove the Britons before them to the mountains 
of Wales and the Highlands . and Islands of 
Scotland. The English word Welsh meant a 
foreigner. \Vh6n a conquering army settles in a 
country the language of the conquerors is never 
mixed, but if the native language survives it is 
mixed. Englishmen had no inducement to 
learn the Celtic speech, but the Celts who re- 
mained as slaves or servants would gradually 
learn English. Words in Celtic and English 
may have been borrowed from Latin. Most 
Celtic words were borrowed late. Pibroch came 
from O. E. pipe. The Celts borrowed pipe and 
piper, and gave them a Celtic spelling ; thus 
piping became pkbaireachd, and English took 
the word back again with its Celtic spelling. 
Broae is simply the plural of braih, a Teutonio 
word. 

The Britons were Christians, and alter the 
English invasimi we And liiah missionarieB 
preaching to the oonqumiovB. Any genuine 
early Celtic loan-words must have come ^oujjj^ 
these missionaries — e.g, dry^ a wisard; braU, a 
cloak, then a pinafore (henoehroi, a child); luh^ 
a loch. 

Early Borrowing fitom It jb difficult 

to tell what woi^ the invaders took from 
the Latin spoken in the British towns. It 
has been said that the English borrowed the 
Lat. atrata and called it atroBt (street), but when 
we find Old Sexon aMUrh Frisian aHrete, Old 
High Gennan atrdm, we conwde that the Eng-' 
IMi borrowed atirpik before they invaded Britain. 
Such words l&own as ** pre-Conquest loan- 
words (note that this lefeiB to the Anglo-Saxon 
Conqoestof 449, hot to theNorman Conquest of 
1066),; land among list are port (Lat. porta), 
pound. i(0* Sk pa/milxQm Lai* f!ondo)t mirU{0* E.. 
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myna, m ooin# bom Lat. monOa), wine (O* S. 

bom vimm), mUage (O. E. uri 0 ^ bom 
Lat, (O. £1 p^o^bom Lalh»co$i40^ 

loook), 

Oha/nKteriaies of Cld Englishj-^IA Eng- 
Uih is a simple language that gives the neoeesary 
woffdsoflife: it is easily pronounced and mostly 
HKmosyllabic. It has no abstractions, it dee^bai 
with elemental concrete facts : e.g» relationship — 
swiBor, father-in-law; modor, mother 3 sufeoOer, 
sii^r ; parts of body— shoulder, /ef, skin 
(hence our film) 2 natural history— /eo^ cattle 
(cattle were us^ in exchange, hence our word 
fo6)\ sceap, sheep; tnd/, wolf; hoc, beedi : 
^misoellaaieous wordsH-^ekm, to eat ; freond, 
fdand (bom O. E. freogan, to love): words 
bom Aryan gods— from the god Tew, 

It will be seen bom these examples that the 
O. E. vocabulary had words for obvious faots of 
environment ; ihere is nothing to suggest mental 
or moral ideas. 

Side by side with these common words we 
find a poetical vocabulary composed of stereo- 
typed epic words. Teutonic poetry arose in 
the oompoaition of spells, riddles, and songs. 
Later these were expand^ into popular lays. 
There was no individuality in these lays : they 
were folklore, composed and recited by the 00 m- 
munity. We have an Old Saxon epic that uses 
the same phrases as the English Beowulf. 

The old Norse sagas are lyrical ; the artist 
procures effect by being brief and original. The 
Teutonic epic is entirely different. Instead of 
brevity, it has long tiresome descriptions ; its 
method of emphasis is by variation. Instead of 
saying a thing sharply, it says it twice or thrice ; 
in Beowulf we have— T/iey hmrd the sound of 
ihe hom ; ihe hom aotmded. At one place There 
they two were swimming is repeated in different 
phrases five times. 

The Teutonic epic came to be recited by a 
minstrel, and, no doubt, when he forgot a line 
he would mark time by repeating some tag. 
Beowulf ia full of these tags or ** kennings.” They 
ore generally alliterative, and mean nothing. 
When in Beowulf we read “I know not,” it 
means nothiag 4 Indeed many kennings, if 
taken as paH of the story, wc^d reduce the 


English had Latin words before they left their 
conthkental home. The Bomans kft a fe# 
plade-names, e.g. -eatbr, (the 

oedn in Unocln), the Eng^ allowed these 
to stand. It was Christiania that brought 
Latin to England. (£iristienity came with the 
prestige of j^man greatness, and as a part of 
Roman culture. What appealed to the Engli sh 
waa the tradition of aisecular empire that the 
Roman missionaries brought with them. 
ligion to Teutonic civilisation meant polity. 
There was no spiritual conversiem : the En gl is h 
simply added Qod to their other deities, ^ey 
thought of God as a Teutonic chief, Christ as a 
great warrior ; the Twelve Apostles as thegns ; 
and Satan was the greatest warrior of all. We 
must not therefore expect to find words with 
any spiritual meaning. 

The real influence of Christmnity dates bom 
800, when the Church took education into its 
hands. The actual number of Latin words 
borrowed at this time waa not large ; the English 
preferred to find native equivalents for Latin 
religious terms. The word archangel means 
”high angel”: the English had heah (high), 
and they invented the word hedhengel, A dis^ 
ciple was a Icornmg-cmht, Exodus was fif- 
faerdd (the out journey), a cenltmon was a 
hundred man, a miracle was a wunder, a hermil 
was a wlsien-seUa (a dweller m the deseH, westen), 
a Pharisee was a sundor-holga (a separate 
holy man), music was swinsung^crosft (song 
craft), medicine was losce^crcsft (leech craft). 
These examples show that the English were 
timid of foreign words. 

Scandinavian Influenec. — ^About the end of the 
eighth century the Northmen began to raid the 
coasts of Britain. Gradually marariding bands 
began to settle in the North-East, and this settle- 
ment is known as the Danish Invasion. English 
at this time had various dialects, and naturally 
these of the North and East were most influenced 
by the Danish tongue. 

The dialect of Wessex (King Alfred's dialect) 
remained unchanged : the dialects of Mercia 
and Northumbria became Anglo-Danislu The 
important thing to notice is that the literary 
language — the Wessex dialect — ^was oatside 
the area of Danish influence. It must aks) be 


Cj^;i!tast to absurdity. King Hrotbgar can do 
flothing to ward off the monster Grendeb yet 
heiseidled **the protector of Danes.” Hro^^, 
after visiting Orendel’s den, says, ” I know not 
Ifhwive it is.” 

, , She Vealth of variation in Teuionio epic is 
0^ to mahy words for oneobject. For seo, we 
BaA waOtTp fiOd, tagu, stream, see, geofon (ooean)^ 
etf0liyr*ammp w-fiod, swan^ (swan’s path), 
pm (fWl’s bath), and many others. A 
describe the sea as ”the 
bed some (^toimerings ot ttio 

Itove se^ tha^ ffto/ 


remembered that the language of the Northmen 
was a Teutonic language, and it had much to 
common with English. It is very probablS that 
a Northman and an Englishman were nmtuafly 
intelligible in conversation. 

The Northmen were heathens ; their eivSisa* 
lion was at a stageitonitortotlmt of thene^^ 
when they kivodoA Britain in 449^ tLgpom 
do not eiqpeet-wmb denoting etoture: Any 
' Danidb worda totroctoced were demo^ptio, . 

The Irenes came as a hostile amyj; tKitotog 
chtureihes and books; wherever, 

IttereS^nie died. Copse^taently a lli. 

iw lew to Kmmbesv It wet to4y mm 
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ftmalgfikDcifttion that Danish ai>t>eared in any 
loroe. 6oandian terms in Old English are dil- 
fevant those alter 1200. Early loan*irords 
isere oonneoted with the invaders* life, e.g, cnearr 
synd soe^ (names for ship)/ ^-corl (a body 
guard}* Most of the early borrowings died; 
Englitiih had quite enou^ terms for ship al« 
ready. 

The rule of the Danish kings brou^^t new 
tenna in law, ^o. Law terms are la^ (law), 
sadeaa (innocent), husHng (meeting), hryd46p 
(marriage) ; war gave us fyldan (to arrange 
troops), prresf (battle) ; social caste introduced 
sort (eeal)p hua^bonda (householder). Other 
words are ihriding (third part : c/. the York- 
shire Bidinga), ceaUian (to call : O. E. word was 
clipian)t fettim (O. E. feoh^ cattle, and then 
money, and Scandian lagu, law). We have 
verbs Hke hUf take^ scream, akulk, acnd). From 
Scandian come their, them, hence, thence, 
whence. 

In many cases the O. E. form is retedned in 
the literary language, and the Danish form 
survives in dialect. We have true and trigg 
(tidy), church and kith, cheat and ciat, leap and 
loup. TiU, instead of the preposition to, is a 
Danish survival in Sootleuid, and the termination 
by, seen in Whitby, is Danish also. 

It is sometimes held that Danish was the 
cause of the Northern English dialects dropping 
their inflexions or termmations. No doubt the 
invaders, when they tised an English word, would 
seize the stem and ignore the inflection. But 
the English dialects were shedding their in- 
flexions long before the Danish Invasion. All 
we can say is that the Danish helped the process 
of dissolution. 

There are certain tests for Danish words in 
Eng^sh. In East Teutonic (Gothio and 
Scandian) these combinations of vowels iew, 
aew, uw are represented with hard g, while West 
Teutonic has w. Hence if we find a word like 


trigg in Middle English, where Old English has 
tmowe (true), we conclude trigg is a Danish 
borrow^. In Scotland we have big (to buUd 
a house; the O. E. Word was buan, to dwell), 
^bther tests are the change of ea into ou {leap and 
the Danish ak (akiU, haak, ahdk)i the 
endirig U {dastzle). 

It will be seen that the langui^ of the North- 
"nmk had Comparatively little en^ on English, 
inhe law terms f into disuse when the Normans 
^f%ought ovei^ new law terms ; the naval and 
^'miUtacy wolfdk already had English equivalents 
wh(dh they fBd not supeisede. En^^Ush did with 
|>l|hlp3l whee with Latln-^t tsanslatedi it 


English is the name 
given bmgoage of the twelfth to the flf- 

tetnthjdsnt^ the- year IflOO modem 

ilOO to 1200 MSS. 

and 

imMim of dialect. 


After 1200 one dialeot^Middle English-— is the 
standard literary language. Between 1300 
and 1500 the Northern dialect develops in ite 
own way, and becomes Middle Soots. The 
southern dialects fall into decay and become 
non-literary. Language before 1100 is practi- 
cally stationary so far as internal dev^opment 
is concerned ; it is almost insusceptible to foreign 
influence, l^tin words were translated into 
English ; the Danes brought a few technical 
terms, and later influenced the literature of the 
north. In 1100 the language was but little in 
advance of the language of 600 : it still depended 
on Teutonic mate^l ; It had the old grammar 
and structure. 

Evolution of English did not be;^ until 
Norman influence was introduced ; the Normans 
brought European culture to a race that had been 
cut off from intercourse with the Oontuient. 

French Influenee.— The Normans brought 
with them the Norman-French language. Al- 
though the Normans were Teutons, &eir tongue 
was a Romance tongue ; it was a derivative of 
Latin. At the beginning of the tenth century 
Rollo, a Northman, settled on the coast of France 
and received territory from the French king. 
But in a hundred years the Northmen or Nor- 
mans had adopted the language of the conquered 
Franks. This circumstance enables us to under- 
stand why Norman-French did not kill English 
as English had killed Celtic. 

The Normans brou^t feudalism to England ; 
before their coming, the idea of a vassal holding 
land in exchange for service to a lord was un- 
known. The Norman knight continued to 
speak Norman-French, which became the Ian* 
guage of the court. In the course of time, 
Normans and English intermarried, and the 
distinction of race was lost, but the distinc- 
tion of class survived. French thus became the 
mark of an aristocrat. Thus we And that 
Romance words introduced refer to the court, 
the military, the chase, and other aristoeratio 
institutions. Thus we And the following 
Romance words introduce From government : 
croton, atate, govern, government, sovereign, reign, 
chancellor, exchequer, people, nation. From 
feudalism: baron, duchess, vassal, peer, prince, 
heraldry, honour, glory, court. FrOm law : fudge, 
fuatioe, fury, cause, sumnon, flea, defmdant, 
crime, aeetese, traitor, infury, penalty, proper^, 
heritage, dama^ privilege, tenure. war : 

army (which did not displi^ O. £. /yrd and here 
for centuries), war, battle, arms, armour, assault, 
banner, lance, offleet, e(ldnd, captain, lieutenant, 
sergeant, soldier, Uen^ (from Arabic 

amiral), ve^di qimsy, comp^ (French 

had no w, hence:. EngUsh w became gu ; Eng. 
warde^Wt* gaard)i the Ghuroh: d^rgy, 

sacrifiee, prop, preach sermon, service, trinity 
(O. E. bM thrines}i^ angel, virgin, saviour, saint, 
pariah, mirade, feM lesson, rule, tempt. The 
<C2iur<2l words denoting morat 
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ideib: cko/nty^ ehoaiU^ grtm, 
mercy. 

Nimum^Ff^mch.^The Normans brought In 
many wordi that pertained to their superior 
sooiat status^ ey. miatTesB, sift nuzdam, 

cbcy^ ccmmand^ rich^ riches, poor, reni, money. 
Their table habits are shown in dinner, sv/pper, 
ioaet, roast, jelly, dainty, soup, sausage, pastry. 
The chase brou^t sctni, fcAcon, warren, quany, 
Uash, hrace ; dress aooounted for words like 
costume, garment, apparel, tailor ; card-games 
gave ace, trump, partner, cards, dice. In French 
a^ were such words as painter, carpenter, joiner, 
^Utcher^ mason, table, chair, ornament, palace, 
manor, castle, mansion, choir, aisle, image, pillar, 
arch, colour, art, beauty. 

All these words suggest a culture superior 
to English culture. Ii£my English words began 
to dnd French equivalents^ but the foreign word 
did not mean quite the same as the native word* 
The native word is always more homely : Iocs 
is nearer the human heart than charity, amity 
is colder than friendship, londy is infinitely more 
expressive them solitary, 

Normandy was lost to England in 1204, and 
aftw that date Englishmen began to study 
Parian French. Norman«French was harder 
than Parisian French ; the hard c in carrion or 
caitiff is Norman, but the c/» in church and chance 
is Parisian. 

We have thus two stages of French influence. 
Norman-French came flrst ; it was the language 
of the court and the law ; it was taught in schools. 
Then Parisian French became a cult in England ; 
it was the language of French literature and the 
French court. 

Speaking generally, French words were natur- 
alist or rather Anglicised. The English had 
no compunction in taking a French word and 
tacking an English prefix or affix on to it. Eng- 
lish were the terminations *ly -ful, dess, •ness, 
^dom, •ship ; court, beauty, art, dainty, duke, court 
were French, but the English genius at once 
combined French and English and wrote courtly, 
beguHful, artless, daintiness, dukedom, courtship. 
The terminations -ry, -age, -ess, •ment are 
French : the words hake, mile, shepherd, endear 
are Enc^ish, but English stem was combined 
with French suffix to give bakery, mileage, 
eMpherieea, endearment. 

Many of the above are early formations, and 
the system of forming hybiids has obtained 
Klown the present day. A familiar hybrid 
;|Ss the ending ee (from French -i) ; to-day we 
write nominee^ employee, trustee, devotee, 

- coining of French destroyed the asoend- 
ot thq; West Saxon dialect, and Middle 
(the language of Chaucer) became the 
Stsrarjr langua^. 

^94 BngSsh: ihe Transition,*^ 

PrhtnilQOobd '12M the language is irregular in 
ef cbahgSk The irreg^edty is 


partly due to the difi^»eiit degrees of emanoipa* 
tion from Old English. The North expedments 
more than the Soulh ; the Danish influende was 
felt most in the North, while; the later FrenOh 
influence affected the South and Midlands most. 

Middle English is the transition period be- 
tween Old English and Modem English, and to 
understand it we must realise wherein Old 
differs from Modem English. Old Engliifli is a 
language of Inflexions or case terminations. 
Latin is a language of inflexions. The Latih 
word amabo means I will love : thus where the 
Bomans used one word we used three. When 
the Bomans wanted to say They wiU km, they 
kept the stem amdb- but changed the tmnination 
-o into •unt, — amabunt. Old English, like Latin, 
changed its endings to express different cai^ ; 
e,gi O. B. scop, a poet (literally a shaper of verses) 
had genitive scopes, of a poet. The song 
of the poet or the poet's song was scopes sang. 
Where we say of the poet (three words), Old Eng- 
lish said scopes (one word). But we retain this 
old genitive as a possessive case; when we 
write the poet's song, the apostrophe before the s 
shows that a letter has been omitted ; this letter 
is the e of the old genitive •ea. 

We see that Modem English has lost its in- 
flections. Dr. Sweet recognises three periods : 
the Old English period of full inflexions down 
to 1200; the Middle English period of levelled 
inflexions, from 1200 to 1500 ; Modem English 
period of lost inflexions, 1500 onwards. 

Auxiliary words like am, is, be, will, shall, 
would, do, can, mutt, took the place of inflexions. 
The history of English is one of the widest 
freedom. We have forgotten origins : the is 
used where it cannot possibly have any direct 
relationship to the O. E. genitive -es. Thus 
we speak of Alexander the Great's wars, or even 
the man that broke the bank's flight. 

The tremsition from Old to Middle English 
is evident by 1100 : by that time the noun had 
a single form for all plural oases, and only two 
forms for singular cases; the verb also had 
reduced the number of its personed endings* 
By the fourteenth centuiy the present plural of 
the verb hope was 

northern Midland Southern • 

Wehop5s Wehopen Wehqpeth ^ 

You bop@B You hopen You hopeUi > ' 

They hopes They hopen They hop^ 

We find a ohahge In vowel notation. The O. E. 
.f» sometimes o (O. E. sirnne^M, 

Isonne); E. y becomes Ui {0, E. iryreen^, 
M. E- p.^E. u becomes 'UU' aitrdi/t: 

(O. ' E. ' 

phowers) 0; E* horii c becomes ch (O* 

!Mo 4« E. ; O-vE. eg beccm^-^ 

E. hr^e)} O. E. > ie softe^ Into 
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to fteair)b Ikfii ietier e begsaa to used for u 
and to^ an; 0. K* noma becomes namef 
amu becomes 9um {mm), vnthfOan becomes 
unthu^s X<q^ in 0, atan became o, 
atone, boi^ wo0 jpreeemd in t)ie Kortb, e.^. Scot. 
atcm^ 

Vba O* B. plural ^ begsa to be euperaeded 
by ^ ; thus houaan became houaea* The old 

g uval ^ill exists in the Boottish e’en««e^en (the 
. B. plural of eye), in o^oen, axul in chMdren, 
brethren, dn, 

A peculiar Fesnlt pf the Norman-French in- 
flu^ce was the treatment of the guttural gh. 
Night in the Old English was rnkt, pronounced 
like the Scottish nicht. The g was introduced, 
no doubt to help the Normans to pronounce the 
h, for no Frenchman can pronounce a guttural. 
!3W was and is ignored by the Englishman ; 
it is physically impossible for him to pronounce 
it. Bence we find English tourists in Scotland 
calling Brechin^Breckin, or 4nchtermuchty, Awter- 
mcmty. The avoidance of the gutturcJ gh is seen 
in the English pronunciation cotigh (“coff **), 
trough (“ troff,” but Scot, “trooh”), enough 
(“enuff,” but Scot# ^*eneuh”), rough (“ruff,” 
but Soot# *‘rooh ”), dough (“doe ”), sought (“sot,” 
but Soot. ‘*Boht ”). Compare also Eng. daughter 
and Scot, dochter ; Eng. laugh (“ lafE ”) and 
Soot, leuch ; Eng. night and Soot, rdcht. Eiaghsh 
has always avoided hard g ; O. E. fugol boc^e 
fowl, O* E. doag became day, O* B« hagol became 
haH* 


The Order of Words or Syntax^lf we translate 
word fot word a passage of Old English,we find 
that the order of words is strange to us. The 
first lines of the Beowulf translated word by 
word runs thus : Lo I we of the Damah kings in 


former days the glory have heard, how these astheU 
inga valour showed. We observe that the verb 
is placed at ^he end of a sentence, as it is in 
German. An infieeted language does not depend 
on position; Caesar vidit Ugionem means the 
same as Copsor legionem vidit. We know that 
tegionom (legion) is the object of the sentence, 
bpcamso it is in the accusative case. The order 
4^ not aifeot the meaning. Now ^ke an 
English sentence; James struck the horse, and 
the order to The horse struck James. 
^vipusly in English a change of order involves 
a ehapfs of ineaning. Old English iteell kept 
hm order* and the decay of in- 
kl JGddls BngliA xnada a fixed order 
eiM^l4e)# 


Y -f 

* fif Chftuoer’B vombulaiy 

tbs, fibiMoge# noted above. Take 

^ W CdnAwAwy Tafut. 

Wiiwa ^jha4 )' 4^^ t ^ with ] hiit •chow [ tea 
“'‘Swopte 

par ) okl to ( the 


1 «& fM* Mjjt in awioh { Hoour. 


Whan Ze | phirus | eek with I his swe I to 
breethe 

Enspir | ed hath | in ev | ery holte | and heetbe , 
The ten | dre crop | pee* and | the yon | ge 
sonne 

Hath in | the Ram | his half ] e cours | i* 
roxmo, <ko. 

The most noticeable feature here is the pre* 
valence of the final -a, but it is not always 
sounded. For example* if Marche (line two) 
is pronounced March the fine scans well, but 
unless awete (line five) is pronounced in two 
syllables the line is not scanable* The loss of final 
•e in Ehiglish may be partly due to the ExxgUah 
habit of throwing the accent of a word back to 
the first syllable. In Aryan the accent was free, 
and it changed with inflexion moving one 
stop further down the road. Greek and latin 
kept the Aryan system, and in our classical 
borrowings we find the moving accent* ap# 

fdmily, familiar* familidrity# 
phdtograph* photdgraphy* photogr^hio# 

English words did not move the accent* ap# 

16ve, 16ving, Idvingly. 
kind, kindness, kindliness. 

Naturally when the stem part of a word was 
accented in oonversation, the ending would tend 
to tail off in a slovenly fashion. 

Chaucer uses both methods ; he will give to 
Ndiure the accent Nature after the Latin-Frendi 
manner. We have divided the above pamage 
into feet in order to show how many words* now 
of one syllable, were dissyllabio then — orop-pes, 
yon-ge, Ap-riUle (three syllables), schow-res. 

In the sounds of words we notice a change. 
The sc of O. E. scuras has become the softened 
sch of M. E. schowres ; O. E. stvote has beoome 
M. E. swoote ; M. E. drough has lost the hard g 
sound of O. E* drugoih ; O. E. rote has become 
M. E. roots ; M. EL swich and uAich replace O. E. 
swite and while; 0# EL ge/ong is M. E. yonge, 
another instance of softened p; 14% E% sonne 
replaces O. E. sunne. 

The French influence is clearly shown in the 
word perced (0. E. vraA ihyrUan, to pierce* hence 
rwstrU^nose (hyrl^nose hdte^, veyne,, lioour, 
flour, engendred, enspired, tender, vertu, cours. 

The order of words cannot be actfmrately 
judged by r^ei^nce to poetry; Chaucer (in 
line $) puts (run) at we end, but the 

position is arn^dy selected to meet the exige^es 
of rhyme. 

A quotation fyom Sbr il'ohn JHaundeville (1322-r 
138&) wfil ahpw ^ new o^pdee of words. 

And some man ctepm it Qargas ; for a Kifftg 
that was in Ynde, tlW highte Oangeres, and ihal 
it ran thof^fs oul ^ And that Water is. in 

sum pfa^ md in sum plaoe trouble ; m 
sum ploM h^ and in atm j^ace cole. The 
seconda Byaem ia <Upt Ni^ for ilia 
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aUe fPeffe iro^le} and Oy^on, in the langage of 
Xthiope^ €» tb aeye trotible ; and in the tanyaye 
of E^pi aiso* The ihridde Ryvere^ that ie <iept 
Tiyrie, 4^ aa moehe for to aaye aa faate rmnynge ; 
for Ae rennethe more faate than any of the t^ef 
({rom Qftlton’a Engliah Prose). 

Here we are far from modem idiom* bai> we 
also far from O. K. arrangemoat. 
passage shows wonderfully little Fren<di in- 
Siueaoe ; cUpen (O. £. dipian, to oall)* higfue 
(«<nOalled) Kyng^ hod (O. £. hat) vxUef^cole (cool)* 
faate, rennynge ( » running), thridde (aAthirdh 
are cdl native words. CUre is from Old Fr. der, 
from Lat. darua ; trouble is from Fr. trovbler^ 
from Lat. turba, a crowd; eecond is from Fr. 
seconder, from Lat. aecundua ; ryvere is from Fr. 
fttnere, from Lat. ripariua; Icmgage is a French 
word from I^at. lingua. The u of kmguage was 
iiiaerted later* no doubt, to connect ktngage 
with lingua. In the Middle English period u 
was often insertedin imitationof French spelling; 
thus we find kingvx^ finguer^ gued^ tongue^ and 
the u has survived in guest and tongue. 

The last word of the quotation — (other — \b in- 
teresting. In Scotland we still hear the teen and 
the tothw for ihat one and that other. We have 
reverted to the O. E. other, but some words 
remain corrupted. Apron was originally napront 
the confusion grew out of the phrase a napron. 

Nickname was an ekename in Middle English; 
ad^ was ncaddre in Old English ; umpire was 
csiginally manpire, from Fr. nonpar, not equal. 

Thridde is from O. E. thridda, three ; in words 
of this kind r and i were easily interchangeable ; 
thus we have wright from 0. E. wyroan, to work. 

The Invendon of Printing.— In the fifteenth 
century printing was invented. We shall ex- 
amine a passage from Malory's Morte d* Arthur, 
which was printed in 1485. 

Anone Sir Lmnedot herd a vayce ffiat aayd 
launcdot goo oute of this ship, and entre into ihe 
Caatd, whei^ thou shall see a grete parte of thy 
deayre. Thermo he ran to his armea and aoo 
armed hym, and Soo toente to the gate and aamthe 
lyona, Thenne aette he hand to hia ruerd At 
drew hit. 

Here we find that many infiexions have 
disappeared* and that the grammar is almost 
modem. And aoo armed hym IB iha oxdy asdaeio 
idiom, t 

The establishment of the prinring-press in 
England Oettled the supremacy of the wdland 
aa the liters^ language. Printing 
created a standard^ 'and wri^rs of dillereiit 
]|ocal£tiee conformed to the standard just vat 
tMskh who talk dialect to-day try to write 
i^matlb English in tMr eorrespondence. 

XHatmai pf the y^ematndan—By the riadh 
eentnry a.i>.* Latin bad ceased to live, bnvft 
oont^pe4 as the language of tne Chuii^ dij^ 
lomiev.^epd ^ eultnred dassea. The great 


Italian poet l>ante stmok the deatb4>1oiir. 
fore his time the writers of the Earlier He* 
ncussanoe despised the vernaculars asvulgai*and 
corrupt medTuma* Dante defended the vulgar 
tongue, but he used it because he was writing 
what he calted comedy; he purposed writing 
a tragedy in Latin, thus showing that he did not 
trust the vernacular entirely. At the end of the 
sixte^th century, Italy had academies-— the 
Florentine and Dellaoruscan— ^whidi existed to 
champion the vernacular. 

In France we see a similar movement to make 
the vernacular the literary speech* but there the 
desire to use Latin was never so strong as it 
was in Italy. 

In England, as we have seen* the vernacular 
underwent a long period of influence from French 
and Latin. Old English compounded easily, 
but Middle English lost the power to compound, 
and borrowed ready-made words. Caxton at- 
tacks Latinising, and says that the standard of 
ordinary speech must be taken from ordinary 
people. And by controlling printing, Caxton 
had a wide elfect. In the sixteenth century, 
English began to borrow from every language 
it came in contact with, and Latin became the 
medium of the Universities only. 

Naturally we find distrust of the native speech 
in scholars. Ascham in 1545 states that it is 
easier to write ToxophUua in Latin or Greek 
than in English. Thomas More writes his 
Utopia in Latin ; Bacon puts his Eaaaya into 
Latin so that they may survive ; Hobbes, when 
eighty-five, writes his autobiography in Latin 
verse. The Latin inscriptions on tombs, church 
windows, and other objects meant to last* show 
the old fear of the native language’s bemg but 
an ephemeral .thing. 

At the Reformation Old English began to 
be studied. Old English literature was essenti- 
ally democratic ; it was written for the people. 
And as the object of the Reformation was to 
take education from the few and give it to the 
many. Old English works were respected. In 
the destruction of the monasteries* the Old Eng- 
lish manuscripts were preserved. The services 
’ of the Churdi were dianged from Latin into 
Englirii* and the Bible was printed in tbs ver- 
nacular. 4 

Thus until the seventeenth century have; 
a vemacular impulse and a ebsrioal/jbqapalse' 
side by side. Bveiy writer was experimenting 
with words ; the sdiolars used what Wilson in 
his Aite of Rhetorike oaSed ** ink-horn terms.^'^ 
i.e. strange foreign words fished up from the 
bottom the h^orii; the popular, 

introduced flamy ooIlOqubd ^i^pmsiiibns 
their sermons ; % ppet used iO many drehaie 
' words Ben {Tonson rennaihed that 

tb. wMiiaot* iu> laQgmfa.'^ 

*d|eoiihra, to, taonu m 
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Batweeu }S30 attd 1560« rouc^yt most writers 
ooM^xda English as a litsraty medium, but 
between 15^0 Sad ^^0 theice is a strong reaction. 
Writecsall regret that English borrows so much 
fiK>m other tongues/but tslinit that it mtist do 
so. The tratudators, Flono^ Ck>lding, and 8tany • 
hurst admit no inferiority of English, and Sidney 
says it Is equal to any other tongue in the world. 

At the end of the sixteenth century, then, 
the vernacular was an established institution. 
Writers accepted it, but they were afraid of its 
becoming corrupt by over-borrowing. We find 
modem Enghsh words condemned by purists 
of the late sixteenth century, e.g, ponderatid, 
antique^ despicable, homicide, prodigious, retro- 
grade, dumsy, strer^ucita, coiMcioua. Other words 
objected to at that time have not survived, e.g, 
verUosUy, obsiupifact, domiruUors (lords). 

The seventeenth century, the period of dic- 
tionaries, believed in frank borrowing, and most 
writers on the subject boast that English is 
bettor than any other tongue. But the idea 
that English was being corrupted still held 
ground, and we find Dryden and others advo- 
cating the institution of an Academy of Latin 
schol^ to fix the language. 

Fresh French Inonrsions.— The Restoration 
of 1600 brought French influence back to Eng- 
lish language. French helped to break down 
the involv^ sentences of Milton and Browne. 
Many French words were borrowed, but were not 
naturalised. We saw that French words bor- 
rowed from the Norman -French and Parisian 
French took English accents and pronunciations; 
the French was hard in Middle English, e.y. 
church, chance, charge. Modem French words be- 
ginning with ch take the soft French sound ; hence 
we can tell that chef, champagne, chic, chaperon, 
are modem loan-words. Chwatry is an old 
borrowing, and according to age ch should 
be pronounced as in church or chair. But 
since popular usage favours the pronunciation 
shivatry, it is pedantic to insist on hard ch. 
Many other woi^ came In with the Frenchified 
court plays; e,g, Dryden uses chagrin, levee, 
foible, pendusnt, apropos, baUd, rnedadroit. 

The sixteenth century vras a time o! lon^g 
.ragmtfor a Qolden Age in the past. Writers of 
l7O0JOoked back to works of 1650 and said 
was puts then ” ; but in 1760 writers 
Ipokad bgck to 1700 and said the same thing. 
lAfijdor "j^tdied on 1780 as the ** Golden Age ” 
ot, laugpage i; Matthew Arnold looked 

hmi to Ismdors age ( and to-day some of us 
loc^ back io Arhold^s time and say Language 
was ' 

Johnson, Hume, Beattie, 
Ls^ot^^ Afteudi^gnd CSHirton CoQIne an believed 
that Igaguage' ocnihl he made statiionary-^at 
a atsndim to fixed. Jc^msmi wrote his 
fix the langi;^, but 
We ^Otk mi0 he aaw that 


men did not miderstand was that to be fixed a 
language must die. Latin is a dead language ; 
it can never change. 

In 1710 Swift urged the editor of the TaUer 
to ciroi^to a list of bad words. He condemns 
abbreviations like phiz tor physiognomy, or mob 
for mobile vtUgue, on the pm that there are too 
many monosyllables in the language already; 
he objects to invented words like kidney or bom- 
boo2;^, and to polysyllables like ambassadors, 
preliminary, epecukdion, opirations, communica^ 
tion — all words introduced from the War of the 
Spanish Succession. It is obvious that Swift's 
opimon oountod for nothing. 

In 1712 Swift sent a letter to the Earl of Ox- 
ford proposing to found an Academy. He 
states that English was perfect until the Great 
Rebellion cormpted it. Oxford did not take 
the matter up. 

In 1773 we find Beattie arranging to interview 
George III on the subject of corruption in lan- 
guage. Beattie proxiosed to edit Addison as 
a model, to note vulgar words, and to issue an 
edition of Scotticisms. Among his Scottioisms 
are restrict, narrate, notice, Z reckon, in place of, 

Landor thinks that a word shoidd to used in 
one sense only ; if to execute means to finish, he 
objects to its meaning to hang also. He believes 
that a word^s meaning should show its derivation. 
In our own time very few of us believe in the 
derivation fallacy ; if we do betove in it, we must 
reject such wo:^s as matinee (not a morning 
p(*rformance), manufactured (not made by hand). 
Landor also condemns a phrase like examine into 
on the grotmd that ex means out in Latin, or 
amrse to, since a in Latin iaanvay from* To-day 
good writers ignore the derivation : they write 
averse from and a/verse to, different from and 
differ wUh, 

Modem Engllsh^The lesson we learn from 
the attempts of writeiB like Johnson, Swift, 
and Landor to give language a definite standard 
is that the history of a language is the history 
of its corruption. Strictly speeddng, there is no 
corruption ; evolution is a better term. 

The present age is heretical in many things-*- 
morality, religion, politics; it is heretical in 
language also. It has no respect for words as 
wo^ ; it prefers wire to tdegram, bus tp omnibsts, 
taxito taxicab, bike to bicycle. Themostdaring, 
and tndd^tally the most inartistio^ hmetics 
say under ihe circs for under the dreumstmees, 
and if under the dres should become idiomatic 
English the efforts of every professor and school- 
master in Britain would not prevail against it. 

Let us examine the following quotation from 
a 1914 short story : 

A member ones talked about Milton, but the 
promptacdon of the secMairy,in pointing out the 
rule that fothade oosmersation on modem topics, 
brought ffje errinq member up sharply, 

Umbor oeoafi fvom Let. membrvm, a limb; 
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Mh ttom 0* B. kOian, to speak; prtmpt itom 
liat, profn^fitM, throu^ French; acHon from 
Lat. to do ; eecreiary from Lat* secret / 

paifiMng from Lat. puncttm, to prick; nde from 
lAt. rego^ I rule* which gave Lat. regtOue; 
/cf&ade •‘from O. B. ^ 

bid } ootwcrsaHon from Lat. cotiversaiio / modefH 
from French mod&tnst from Lat. treasure; ^ 

Icpictf from French toptg'ue, from Greek topikoB : 
hr<iugM from O. E. bni\gan, to bring; erringitom 
Old French errer, from Lat. errt>, I wander; 
0hafply from O. E. scearp. Prepositions and 
conjunctions are usually Old Engli^. 

The above passage shows how much of our 
vocabulary we owe to Latin and French. But 
it includes only one Greek word, topics, and that 
was borjrowed through Latin and then French. 

there is not a single word borrowed from 
modern foreign languages. Yet modem English 
has taken loan-words from practically every 
known language. 

Modem French Words* — We saw that early 
French loan-words took on an English habit and 
{MTonunciation. At the Bostoration (1660) a 
system of giving French words their French 
pronunciation grew up, and since then the 
custom has obtained. English throws back the 
accent; thus g6nUe from French gcnttl is an 
early l^rrowing, but gentiel from the same 
source is late. 

The tendency to give the French pronunciation 
is primarily a snobbish ono ; the speaker does 
not want to be accused of ignorance of French. 
There is no real reason why we should pronounce 
trait “ tray,’* or envelope “ ongvelope,” or vcdet 
as “valley,” In some words the French pro- 
nunciation is almost necessary for euphony. 
Espionage is better as “es'pio*^j ” l^han “espidn- 
age ” ; Chopin would sound barbarously as 
“ Choppin.” And the French soft g is sweeter 
than English hard g ; “ mas-saj' “ is probably 
better than “ m&ssage,” “ pres-tij' ” than “ pres- 
tige*” Yet if these words had boea early borrow- 
ings we should have had the accent thrown bank 
as in savage or cabbage. The modem garage ss 
not yet fixed ; it is pronounoed “ gar•aj^” and 
gdrage. The latter is becoming popular. 

words are like the members of 
the Jbwer middle class of society; they are 
outmera who are allowed into the be^ circles on 
oeoaeion only. A favoured few are permitted 
.to stay there* and their lowly origin is forgotten 
in a generation or two. A Gat^et Minister’s 
.V ” js derived from Latin salarvum, “ salt* 
which soldiers received. OriginaPy 
slang^but to-day the word is as respeot- 
jitbli;# of sodety as a Cabinet Mmirter* 

V.4p)fMikiog generally* any word having foroa 
afi4^0iaa»na^ will maks Its way to the f iwt. 
Wlm>Eip^ng speaks about a «lteamer%addling 
^ .ikeA bat b ifiiog a Oaag wwj, W 


WddHng is the one word foi; the diip\;motio^ , 
and anyone who objects to it is merely a pedantic 
snob. Again, to speak of a drunk man barging 
into a room is to raise a dang word to the level 
of the best literary language. , Words diould 
either sug^liest a good sound or a fine picture. 
Anyone who has seen a barge making its way 
through Thames shipping will appr^te the 
comparison with a tipsy man. 

The chapter on slang in that delightful book 
Words and Their Ways in English Speech, by 
Greenough and Kittredge, will cure anyone of 
linguistic snobbery. One finds there that many 
aristocratic words have plebeian origins. 

Modern WordMahtng . — ^The prooess of change 
in language never ceases. Every new invention 
requires a name. We have telegraph (Gr. fde, 
far off, and grapho, 1 write), phonograph (Or. 
phone, sound, and grapho), and so on. Scientists 
choose Greek compounds because the Gi^k 
language is known tf) scientists of all countries. 

Writers often invent words. Milton invented 
gloom, moonstruck^ Satanic. Newton gave us 
centri frugal and centripetal while Huxley invented 
agnostic. Modem prose writers do little in the 
way of making new words, but the press is 
always experimenting. In thi^ year 1914, the 
London papers are using the word “ pogrom ” 
as a schoolboy uses a new knife. What the 
word is supposed to mean is difficult to know 
It soimds as ill as tho ugliest word in London, 
the word Goodge in Goodge Street. 

The press is more given to changing the mean- 
mg of words than to" inventing new ones, and 
W6 really iiee<l someone to make now terms for 
old ideas. If the press calls a sordid crime a 
tragedy, we must use some other word iorCEdipus; 
if it speaks about tho dramatic statement made 
by Mr. Asquith when he says “The answer is 
in the negative,” we require a new word for 
Othello’s “ I took by tho throat the circumcised 
dog, and smote him — thus.” If in the account 
of a society gathering one lady is described as 
** charming,” another as “ beiwitiful,” a third 
as “ sweet,” and a thirtieth as “ lovely,” wa 
really do require a few new epithets for describe 
ing lilies, sunsets, and Helen of Troy. 

It isn’t that language is becoming corrupt ; 
it is merely evolving. If the British pubUb 
agroes with its society journals in caUing the 
honourable Sylvia de Montmorency Blank 
“the beautiful daughter of a lovely mother*” 
the British public attaches to the word “ beauti- 
ful ” a meaning that it did not always have. It 
used to mean “perfect in form”; dud the 
honourable lady would be the last to dahn 
perfection. Cteariy wsr need a new iot 
“perfect iu femn*” “Perfect” itself would^ 
but the sode^ 

4uleldy u^oome Itas a fresh ad^^ 

It is ifeSl to attach to a word ud^^finfte ^ 
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Co|0rid;g9 onoe heaini a lady use «iome slangy 
adjective to describe the FaUs of the 01 yde» 
he was annoya^ Of course it is well to say that 
falls are magoifileentp or awful* but if a young 
lady sayt they are ripping we should not think 
ourselves very superior. After all* she means 
the same as we do. Words like ** ripping ** are 
popular because they have no definite meaning 
attached to them; a revue may be ripping* 
also the poems of Keats may be ripping. We 
onoe heard the latter described as ‘^scrumptious.” 

Etymology* — ^This subject is too vast to 
treat thoroughly in the space permitted by this 
book* and we can only hint at the delicts of 
the study of words and their history. Any 
grammar will afiord a list of Greek and Latin 
prefixes and affixes ; most of us learned them at 
school. There is littlo pleasure in learning that 
the word ‘‘ interrupt ” is derived from the Latin 
in«er* between* and ruptum, to break. But 
consider a word like “ rival.” This word comes 
from the I.«atin rivus, a stream. What is the 
connection between a stream and a rival ? 
Latin had an adjective rivedis meaning “ pertain- 
ing to a stream,” and rivaled was the name given 
to neighboius who got water from the same 
stream. We cap imagine a breezy encounter 
between two rivaies at the river bank* and wo 
can quite easily see how the modem meaning 
of rival cam© a^ut. 

This instance shows how delightful the science 
of Et3rmology can be. 

Let us take another example* the word 

treacle.” At first sight it is difficult to trace 
any connection between this word and tlie Greek 
ther, a wild beast. The Greeks had an adjective 
theriaHn meaning ” pertainmg to a wild beast.” 
A wild beast Htes, hence the word iher beccuno 
associated with ” a remedy for a bite.” Greek 
remedies were oft^ in the form of a symp, hence 
(her became associated with a thick syrup, and 
the origined idea of a cure was lost. The seuno 
process is seen at work in the history of the word 
** villain,” whicdi is derived from Latin vUUh a 
farmhouse. A villala was originally a farm- 
Servant* and in the days of feudalism the labourer 
was looked upon as a jpw fellow. Most of Shake- 
speate’g servants are Imaves or fools. The word 
mA lost its association with the farm labourer* 


and a villain is any low fellow. 

The word koave ** we have just used has a 
sim^ history* Its original meaning was “ boy.’ 

were'hften csdled ‘‘ boys*” and a knave 
acqmrod iha timaiaiing of eatvanU And as the 
considet^ servants thieves* the word 


dame to kave ita sinister significance. 

The studSnt oi Etymology must beware of 
t6 oonoltudom For ln< 

stSpW t&h Suggests derivation 

M no connection 

wl«i/*tisO.“^ fcom Middle HiA 

GeiriiM: hf safely^ through Old 


that it is connected with hifgtn, to conceal* and 
vride, protection. 

Of less interest are the words derived from 
the names of people and places. Words like 
** machiavellian ” or ” quixotic ” explain them- 
selves* but the connection between a sandwirii- 
man and the Earl of Sandwich is not so apparent. 

One Earl of Sandwich was a notorious gambler* 
and to save time he had his food brought to the 
table in the form of the modqm sandwich* hence 
the name. A sandwich is essentially two pieces 
of bread with meat or jam or cress between. 
The man who first likened a sandwichman to 
a meat sandwich must have been inspired. 

The derivation of a word from a place-name 
is of common occurrence. We have eherry from 
the Spanish town Xerea^ china from China, and 
so on. In our own day we have seen how such 
words are derived, '^en Mafeking was re- 
lieved, London went into jingoistic hysterics* 
and now we call any kind of extreme jubilation 
mafflckiivg. 

The Bibliography at the end of these artides 
names the that the interested student 

should read. But the science of Etymology 
should be considered a delicious luxury. It is 
good to know the history of the words you use* 
but words change so much that etymology is 
not a safe guide. It is possible to write good 
English without a knowledge of the history of 
words. Nevertheless such a knowledge is well 
worth having for the reason that the writer feds 
that he is working with old friends. 

GRAMMAB 

Books on English grammar lay down the laws 
of good speaking and writing* and the thinking 
student is naturally curious to know who made 
these laws. 

The old grazninarB were the result of classical 
study ; the old grammarians laboured imder the 
false impression that the grammar of Latin was 
suited to the Englidi language, or they based 
their grammars on the periodic style of the 
eighteenth century. They claimed that giamznar 
was a matter of Logic and Beason* but they 
could not explain* for example* why some clas- 
sical words formed an English plural, while others 
took the Latin pluraL 

The tiuthis tiuit gianunar diouldnot be 
on any rules of the past. The only criterion 
is the usage of the present day ; ocmaequently 
a giammar book ia out-of-date by the time it is 
published. Bulea are dangerous ; if grammar 
is to prevent a man from expressing himself 
spontaneously and easily* then the sooner we 
drop grammar the bettar. AH progress is realised 
by t& breaking of ndes* and sinoe Chaucer’s 
day English hea been lawless* Suppose someone 
had written a Grammar at the time of the 
au^ofised tianidation of the Bible. He might 
have quoted ** What came you out /or to see ? ” 
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or Oiir Vaihor, whidh art in Heaveq. ** as ex- 
amplaa of oorreot idiom. No cxne 'mmld 

thi^ of u^g for to on the plea that a hoted 
grammarian of the seventeenth century had 
stamped it as a correct phrase. 

Row» then»are we to know what is grammatical 
and w^t is not ? There is only one answer 
worth oonstderizxg : we must be guided by the 
practice of the best modem writers. Frel^om 
must be fully allowed. Someone may ask: 
** Are we then to tolerate that barbarous usage 
of the split infinitive ? Nearly every teacher 
condemns it ; it is held to be vulgar, corrupt, 
ugly, what you will. The truth of tibe matter is 
il^t you cannot split an infinitive; our in* 
finitive is itself a corruption. ** To ” has nothing 
to do with the infinitive. The split infinitive 
is sli^tly specialised and expresses a fine shade 
of meaning ; it is found in the works of nearly 
all great writers. 

IVhat are we to do when there is an option 
in usage 7 “ Averse to ** is used by good writers 

quite as often as** averse from*’ ; '^wehad rather** 
is as good as ** we would rather.** The only way 
is to take full use of the option ; time will prob- 
ably eliminate one phrase. The same method 
may be applied to slang. Many of our words 
to-day were slang terms onoe, and by a gradual 
process they were raised to the level of the liter- 
ary language. Our mob was originally a slang- 
corruption of mobile tnUgua ; bounder^ onoe a 
slang term, can now be used without quotation 
marks. 

No writer can raise a slang word to the literary 
level, jff a modem writer— for example, H. Q. 
W6lls-**-were to use the verb hif for hit vioUviUyf 
tie could not raise biff above slang. But if 
twenty good writers were to use it, the chances 
are that others would follow them and raise hiff 
as they raised bounder. Hence originality in 
language is like originality in social behaviour— it 
is liable to be misunderstood. I! you wear a 
cap with a frock coat, and if you are a brilliant 
talker, you will find that people are staring at — 
not listening to you. So if you think that good 


one tenth 6f it in these psgdEL Rthee we skdl 
assume that the ordinary detinition of nouh, 
verb, gender# case, Ac., art known to the readers 
We shall doeX with bad English, and try to thow 
why it is bad. 

Bad IbigUsh,*— ** Bad *’ English may have 
beengood English at one time ; it is bemtonday 
because it does not oonloim to the speech of the 
cultured classes ol>^society. The majority, says 
Ibsen, is always wrong. In all prol^biHty the 
number of British voters who say seen a man ** 
or 1 seed a man ** is greater than the number 
of voters who say ** I saw a man.** It is certain 
that the majority of voters say ** Who did you 
see ? ’* instep of Whom did you see ? ’* The 
standard of usage is the speech of the educated 
classes. Nevertheless there is always a tendency 
for speech to sink to the lower level. A bishop 
will reply to the query “ Who’s there Y ** the 
vemacml^ “ It’s me.** A learned professor 
Will say to his wife “ Who did you see at the 
Joneses Y ’* But the Bishop when writing his 
sermon writes “ It is I,’* and the professor in 
his Hilary of Borne writes “Whom did they 
applaud Y ’’ 

THE NOUN 

Number , — There is no confusion of number 
when a sentence is perfectly simple. In the 
sentence “ A certain amount of excitement was 
natural,’* emouni is the subject, axul was the 
predicate. But in the sentence **A certain 
amount of excitement and riot were natural/* 
a mistake has been^^made. The subject is not 
eoscitemerU and riot ; It was the amount that was 
natural. Hence were is wrong in the above 
sentence. 

Collective nouns form a difficulty. Should 
we say “The audience was appreciative,” or 
*‘The audience were appreciative.” There we 
may take advantage of the option; either is 
right. 

Either . . Neither^ Or Nor , — ^When a simple 
conjunction like and links two nouns togeth^ 
ihe two take a plural verb. Thus : ** Tom and 


taste requires your writing a sentence hke 
** Sooialkm is out to knock spots oU the blokes 
that sneak the tin from the poor,” you wfil 
find that your readers do not think of Socialism 
because they are shocked by your language. 

In politics, in srienoe, in j^ilosopby, the great 
mw 9X0 ahead of the rank and file. But ih 
Idiom and language there should be no oonscicua 
efiort to seek ori^nality. After all, language is 
a means, not an end. 

tHerefore, will mean to us the uakge 
day«, It will guide us in foBowmg 
In^cdhvenUonal langijiage and idiom of the beat 
We shall not concern ourselves with 
p^ng, breaking up of eljslxvtate 
ihto fiieir subordinate clauses,* end 
^he Victorian schoolboy, 
icilect b so vaol that we cannot irea^ ' 


k w vHd tii»t we eamot iiM» v of file Mtt. hatthmOet.’ 


Willie are toolisb.” But “ Either Tom or Wilttt 
are foolish ” is wrong ; ^write it out fully as 
** Either Tom is foolish or Willie is fooHrii,” 
and you at once see that are must not be used. 
The following verbs are wrong in number : 
Neither of the boys were at home (was) 
Either he or I are at fault (is) 

Most of us know tfag pln^ that am not 
formed by adding a or sheeps 

sheep, irotd, iroui, inatn men, etc. The only 
difficulty is one t^t arises from a odirihrion of 
phitals; we have penny, pmnfee, pence/ teadtsrv 
bfotl^Sp^ brethren. In all oases ouS phiial loim 
has 4 s^inniaUsed ime^odng. I glva a bq;yfS #0 
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wilh my but wbe^ X pr^Mh to a ocm* 

gregatiozi 1 my Dearly beloved bfetbreu*^; 

I ab^ pM^ buil buy peoM^meal. 

The followmg appeiur to be p]uial» but are 
reaUy aingulitf ^^ews» riohee, alms. We write 
**My news is scaroe/’ but most ol ue write 

Biches are desired by many.*’ 

Smallpox (small pooka) is really plural, yet 
we say ** smallpox is a dangerous dtsease.” 

Meades have broken out.” 

There is no rule for forei^ plurals, but the 
tendency is to Anglioiee foreign words. No one 
speaks of bandutt or formUUB nowadays ; ' we 
say bandite, formulae. The foreign plui^ is re* 
tained in atraitimt elrata; analyeia^ analyeee^ 
tableau^ tableaux. 

Compound words follow no special habit in 
forming plurals. We say commander a--in<hieft 
fMth^e-in-law^ lookere-on, but pailfvlSy majors 
generale, eergeantmajora ; sometunea both nouns 
take the plural form, e.g. men-aervanta, knighta^ 
tem/plara. 

Oender.’^A thorough knowledge of the gender 
of noutis is not necessary in English. In Latin 
gender is all-important, because an adjective 
qualifying a now must have the same gender 
as the noun, we cannot say bonua menea 
(a good table) : we must say bona menaa. Menaa 
is feminine, bonua is masculine. In English 
gender has come to denote sex only, although 
it is usual to refer to a ship as ” she ” or the sun 
as ” he.” 

A list of words having unusual genders is of 
little use. We have one before us as we write. 
Spmaterp we notice, is the fetninine of bachdor^ 
but one never hears the word apinater outside 
of law courts and churches ; bachelor-girl is now 
generally accepted. Ihvne is given as the 
masculine of 6ee; but thebee in ahiveisa neuter. 

If drone hm a feminine, it is queen-bee. Man^ 
aervant and tnaid-aervant have been contracted to 
man and maid or aervcml. 

Before we leave the subject of gender let ue 
rive a topieri warning: auffragetie ia not the 
femininq^ auffragiat. 

Th* PoHentio. Can.— Ulna case is dmoted 
by tb, apQBtioidie « <’s). It has often been 
ertoneariilS aupposed ^t ’« is a relict 'of hU, 
and ow gnin^tbem wrote on tbeir books 
“ John hhi booln” 'Bie ’« ia a relict of 
ttie B. p eas o as i ve ttA the apoatrophe doxotee 
tiMsedasing a ^ 

In ofdinW cases the apoetrophe ia phtoed 
betofb the c b dngnlar, and after the a in 
tltTipliHnl, pay “The cpt’s dish” 

«1ie«i w» Mfss to.4i|iGM» ept, but “The eats' dish “ 
wiieu we refer th Mora fhan one oat. In the 
seee of hohqi tn» folknr the rule tor 

aey ‘‘Ww People’s 

pgsit^ 
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we now speak of ** Smith the blacksmith’s 
house,” Charles the head,” or even 

Charles I*B head,” It is usual to write” James’s 
book” or ” Guinness’s Stouts’* Perhaps the 
ear is the best guide. “H* 0* Wells* novels” 
sounds better than ”H. G# Wells’s novelss” 
Euphony makes us write ”For oonscienoe’ 
sal^” but we write ” For Thomas’s sakos” 

When two nouns are ooimected by and, care 
must be taken. If we write ” Smith and Thom- 
son’s History of Oreece” we convey the idea 
that Mr. Smith and Mr. Thomson collaborated 
in writing tlie History of Greece. But if we write 
“Smith’s and Thomson’s History of Greece,^* 
we show that Mr. Smith and Mr. Thomson ea^ 
wrote a History of Greece. 

Grammars usually object to the use of apo- 
strophe a with inanimate objects* 6 ,g« “The 
piano’s legs,” “The book’s appeal.” Current 
usage accepts these possessives, but in good 
prose “ The legs of the piano ” is still preferred. 

The Pronoun, — A pronoim is a word that 
atcuids for a noun, l^e importance of pronouns 
is not realised unless one tries to write a sentence 
without them: 

“Tom put on Tom’s hat* and* whistling 
on Tom’s dog, left Tom’s house.” 

This sentence diows the dangler of ignoring 
pronouns. 

The following sentence riiows the danger of 
using too many pronouns : 

“ John told James that Charles told hiin that 
he was going to Birmingham if he asked him to 
go.” It is impossible to tell whom he and him 
refer to. 4 

Personal Pronouns. — The only difficulty about 
the first personal pronoun is the use of me. You 
knock at a door. Someone within asks “ Who’s 
that ? ” You answer “ It’s me.” Should you 
answer “ It is 1 ” 7 There is no occasion to say 
“ It is I ” ; usage has accepted “ It’s me,” and 
all the pedfuitio correctness in the world will not 
oust the phrase. 

The second personal pronouns thou, thee, ye, 
thine, thy, are obsolete, and should not be us^* 
unless in a novel dealing with a past age. 

The third personal pronouns they asnd their 
are often misu^ in a sentence like the following : 

“Each boy and girl will receive their prize 
when they come forward.” The correct sen* 
tmee is “ Each boy and girl will receive his or 
her prize when be or she oosnes forward*’* but 
even then the sentence is not good. It is better 
to say “ Boys and girls will receive their prizes 
when they coma forward,” althouri^ there still 
exists a doubt whether they refers to tfca dbildren 
or the prizes, Each boy or centring 

forward* will feodive a prize” leaves no am- 
biguity, 

W^*t(;j^{eJ^*«dkil,<^Xbeeaereint 6 rt 0 gaii^ 
nouns ifhm timy ask aquestion: e.g. “ Who did 
this 7 WhkhwillyouWe 7 ” “ What did she 
say 7 ’* Confueien betwe^ icha and uhem often 
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pxiaon. In doaveiisation most of uit say Who 
did you see ? ” Write this : ‘‘You did see— 
who T ’* and the incorreot graminiur is at onoe 
evident. Whom, did you see ? *’ is ooneot* 


Th^ Pronoun, — The relative pronoun 

always ** relates *’ to some noun already used : 
e.p. in T|da is the ^use thal Jack built ’’ the 
relative ihcA relates or refers back to houoe^ 
Houae, in this case, is called the antecedent of 
^hcU (Lat. aruet before; cedo, I go). The rela*- 
tive is sometimes omitted when it is the object 
of a verb; e,g, ** I appreciate the gift (that) you 
gave me,” “ He barks at every tramp (that) he 
meets.” 

There is one mannerism in which the ante- 
cedent is omitted — There are who say.” The 
antecedent people is understood. This Latinism 
is better l^t alone; it sounds pedantic and 
stilted. 

The relative phrase in which is sometimes 
omitted. *^The way the Boers acted was an- 
noying ” is often written for “ The way in which 
the Boers acted,” etc. 

In cdl cases of the relative the elementary 
principle of subject, predicate, and object must 
guide. Every schoolmaster knows this type of 
sentence “A farmer who hvod in Scotland. 
He went out to the field,” etc. In the sentence 
” who lived in Scotland ” who is the subject, 
lived the predicate. Now farmer is evidently 
a subject : where is its predicate 7 Went cannot 
be the predicate of far^mr^ for it is the predicate 
of he. Cut out the full stop and He, and you 
have good English, for then the relative clause 
** who lived in Scotland,” if out out, leaves an 
orderly sentence, “a farmer went out to the 
field.” 

A common error is the insertion of and before 
a relative : e.g. ” He had a cycle with a high gear, 
and which he pedalled with difficulty.” This 
sentence suggests another erroiv— the separation 
of the antecedent and the relative. In this caae 


a jMrson vriio did not know anything about 
eydes might wonder whether whi<^ referred to 
c^de or to gear. Consider the sentence r-*- 
” James Green, the son of George P. Green, who 
is a well-known pig-dealer, fell from his home 
yesterday.” Does who refer to James or to 
George ? I! to James^ the sentence should run t 
f* The well-known pig-dealer James Green, who is 
thesonol George ” etc. ; if to George it should 
run James Green, son of the well-known pig- 
dealer George P. Green,” etc. 


\ Wheil there is no ambiguity the relative may 
Jiaifcpse <pstance from its antecedent. 

and Artlolea— The indefinite ar* 
a and confuse many writers, but if 
Wte^he speak you should have no diffiomty* 
tt.^Wvi?wb<mnce the ^ in ” hotel” write ’‘a 
it you drop the h write ”an 
we write ”a hotel#*’ **a hospita]^** 


Usually an is used before a word beginning 
With a vowel, but here again sound must guide. 
We write ” an unole/^ but we write ** a unique 
play.” 

Repetition of the arUole often makes con- 
fusion. ** A poet and critic ” may refer to one 
man, but ”a poet and a critic ” suggests two 
men. What can we make of the following 7 
” The secretary and treasurer, along with the 
chairman, went out to meet the delegate, who 
is secretary of the Leeds branch, and vice* 
presideati” 

Was ” the secretairy and treasurer ” one man 
or two 7 Was the delegate not only secretary 
of the Leeds branch, but vice-president also 7 
or were the delegate and the vice-president 
difierent men 7 

If the secretaryship and the treasurership were 
held by one man, and if the delegate was not 
only secretary of the Leeds branch, but vice- 
president also, the sentence should read : ” The 
chairman, along with tho secretary, who also 
holds the position of treasurer, went out to meet 
the delegate, who is secretary and vice-president 
of the Leeds branch.” 

If the secretary and the treasurer are two 
men, the sentence should run : ” The secretary 
and the treasurer, along with the chairman,” etc. 

The ordinary adjective presents no difficulty 
to the young writer. The difficulty appears 
when the comparative degree of an adjective is 
used. 

Adjectives are ” compared ” as follows : 

Poeitwe Comparative Superlative 

quick quicker quickest 

good better best 

beautiful more beautiful most beautiful 

Some adjectives cannot be compared. Queen 
Anne is dead ; we cannot say that Charles I 
is “ deader,” because he has been longer dead. 
If we believe in the derivation of words, we 
cannot say that on© thing is “ more unique ” 
than another; unique means ” being the only 
one of its kind.” But if we accept the modem 
journalistic meaning of uncommon,” 

we may us© the phrase ” more unique.” 

Adverbs are compared like adje<!%ives, thus : 

Poeitwe Comparative SuperkOwe 

quickly more quickly most qui^ly 

well better best 

beautifully more beau^l^y most beautj^Uy 

i^'ow, the young student usually xaxtm up 
oomparatives of adjectives with those ot $4- 
verb^ 

is a 

an idiecMve. 

”John pm 
advert 


tpAok wumer.” Um te 

(li 



THB ENGLISH LANGUAGE * 108 


than Willia ; wa must Bay John nma more 
quickly than Willie.'' 

A g^ixi ol4*^la8hioiied tag to remember ie : 
An adverb tells how, when* or where anything 
is done^ 

Any noun oan be used as an adjective. We 
speak oi “ The London Girl," “ the Preaa club,** 
fn^rtner class," etc. ^ Butin phrases like 

biscuit box," " cab rank " " paper chase," 
is the first noun being used as an adjective or 
not ? 

In wi’iting, the way to obviate any difficulty 
is to join the two with a hyphen if the first is 
to remain as a noim. It is better to write 
biaouit-hoXf paper-vfiaae^ walHng-atick. In the 
last named, if walking were an adjective* a “ walk 
ing stick " would literally bo a stick that walks. 

In a sentence hke " Labour and religious 
troubles held the attention of the govermnent," 
there is ambiguity. It might mean " Labour 
held the attention of the government, and so 
did religious troubles.” 

Labour is a noun used as an adjective qualify- 
ing troubles. To prevent ambiguity write the 
sentence thus : " Religious and labour troubles 
held," etc. 

The Verb* — ^Tho most common mistake made 
by uneducated speakers is the confusion of the 
verb’s tenses. Tense means " time ” ; present 
tense refers to present time, past tense to past 
time, and so on. 

The past participle is the great Btumbling- 
block. Note the following : 


Present Tense 
eat 
grow 

Ww 

write 

To find the { 
or hme. 


Past Tense 
ate 
grow 
saw 
wrote 

•* 

b participle of 


Pcbst Participle 
eaten 
grown 
seen 
written 

verb, add was 


I eat a pie (Present) 

I ate a pio (Past). 

The pie was eaten (Past Part,). 
I have eaten the pie. 

Similarly : ^ 

X see him. 

X saw him* 

He was seen by me. 

Ihkve eeen^him. 


whm a hoah says " I se^ a dog-jSght 
laat ** he ia using the past pariioiple seen 
instead ot the «ixn|^ past tense saw, 

Obaeirve that ^ participle is often used 
ae an ad}ed(^i-e.g. chosen ("the chosen 
peopjte**) grown youth"), 

Hsen irtsaq iwm* 

rthe 



written 
iplea end 


Present Tense 

Past Tense 

Past Pasiiei^ 

swing 

swung 

swung 

sing 

sang 

sung 

hit 

hit / 

hit 

sweat 

sweat or 

^ sweat or 


sweated 

sweated 

tell 

told 

told 


Ferba in -ing, — 1. The Present Participle , — 
The present participle always ends in -ing, and 
it is always used as an adjective as wefi as a 
participle. 

"Thinkmg that hia father had come home* 
James left the house." Thinking is a preBent 
participle ; it is also an adjective qualifying 
James. 

Consider the following sentence: "Entering 
the ballroom, a brilliant spectacle m^t otur eyes.” 
Here entering is a present participle ; it is also 
an adjective. What noun or pronoun does it 
qualify as an adjective ? BaUroom f No, it 
wasn't the ballroom that was entering ? Spec- 
tacle ? No ; the spectacle was not entering. 
The sentence is an ungrammatical one. Write 
it : “ Entering the ballroom, Mary b^eld a 
bnlliant spectacle," and it is correct. Mary 
was entermg; hence entering is an adjective 
qualifying Mary, 

2. The Qermd,^^A. verb in 4ng may either 
bo a participle or a gerund. If it is a participle. 
It IS an adjective ; if a gerund, it is a noun. In 
" Do you object to me stnoAinp," smoking is a 
present participle and an adjective qualifying 
me. But in " Do you object to my smoking f " 
smoking is a gerund and a noun, qualified by 
the possessive adjective my. Observe closely 
the following sentence 

“ By constant drinking^ he became insane " 
(gerund). 

" Drinking constantly, he became insane " 
(pres. pari,). 

“ She prevented his going out/’ (gerund). 

" She prevented him going out (pres. part.). 

Personally we prefer the gerund in prose 
style. In our opinion " Sammy believes in 
Parliament giving Home Buie to Ireland " is 
notso good as " Sammy belie vee in Parliament’s 
giving Home Buie to Ireland." " I do not like 
him associating with bad boys " is not so good 
as " I do not like his associating " etc. The 
gerund is nearer the correct meaning in all cases. 
In " Excuse me smoking," you are asking a lady 
to excuse you ; whereas what you really wemt 
her to excuse is your smoking. Hence " Excuse 
my smoking " (gerund) is better. ^ 

The gerund okn be used instead of the in- 
finitive. 

" Skating is pleasant " can be written " To 
skate is pleasant." *■ 

The verbal noun, trhich is really a gerund, is 
always preceded by the definite article, andK" 
followed by preposition "of"; e,g, "Ha 
set hin^aeV to the mastering of Latin." (verbal 
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wan)4 ^ Vbe gerund proper is seen in Be set 
himself to mastering Latin/* 

ShoU and^WiU of 

southeim England use shall and tM oome&yt 
the words have for them a oertaan shadeof meiui- 
ing that the northerner can with diffioulty 
nndeistand. A Soot never gets over the 
** shall and will ” difficulty ; he usually adopts 
sftoll for the first person, ag. I shalh and will 
for i^e second and third persons^ e.g. you tmttf 
they wiU. 

Without entering into the intrioaoieB of the 
question, we give a general rule that covers 
most oases. 

In the first person use shaU for the simple 
future, e,g, eiiall call to-night/* But if there 
is any emphasis use w%lUe,g, **1 wiU do it; you 
^ have no nght to prevent me/’ 

In the second and third persona use wUl for 
the simple future, 6.g. You will be there at 
seven ? ** ** He will come/* But when em- 

phans is required' use shaU, ag. ** You ahaU be 
there at seven ” ; ** He shaU come ” (I command 
him to come). 

Should and would are used in a similar way. 
“ I should think so,” “ You would like to go, 
wouldn’t you t ” “ He would do it if he could.** 

I would,” is used in ** I would that she were 
here.*’ 

The ** shall and wUl” difficulty need not 
trouble the northern writer; if he uses them 
wrongly, he is in the company of Stevenson, 
Oscar Wilde, Gladstone, W. B. Yeats, and many 
other ^ell-known writers (see The King's English^ 
pp. 134r*156). 

The Prepdlltloil«~A preposition always 
governs a noun or pronoun : e.g. to the fire,** 
“In London,** through the village,” “the 
Prince of Wides,** “ between two fires/’ 


from you)/’ **The oompssxf eonaistiS of half a 
dozai membd^ and its ooS merit oonsishi in 
its system of quarterly payments.” ”I am 
ehary of doing what you ask.** 

The ^der grammar warned it# feadecs against 
the placing of a preposition at fhe end of a sen- 
tence. They insisteS^n the changing of ** Whom 
are you waiting for into “ For whom are you 
waiting T** Nowadays the sentence may have 
the preposition at the end; the old joke of the 
villa^ schoolmaster, ” Never use a prepositton 
to end a sentence tri^’* was prophetic. 

The Oonlimetlonu — And is the commonest 
conjunction. It can be used at the beginning 
of a sentence (see Styu, p. 108), and it can be 
omitted in a list of nouns. Our fathers always 
wrote “He owns lands, houses, factories and 
ships.” We are beginning to write ” He owns 
lands, houses, factories, ships/’ 

Beware of the phrases and which^ and who. 
This is wrong : “ Mary, the parson’s daughter, 
and who is home for the holidays, is to be ^een 
of the May.” 

This is right : ** The farm which stands near 
the river, and which is the largest farm in the 
shire, is to be sold ” 

Certain verbs take special conjunctions after 
them : I fear that (or le8t\ 1 hope that, I doubt 
whether he will come, or I doubt if he will come. 

prefer Mary than Lizzie,** is wrong; ftefer 
takes to^e,g, “I prefer this to that.** 

SPELLING 

Spelling is mainly a matter of eye*training, and 
it is questionable whether the method of oral 
repetition obtaining in so many schools is of 
any value. The only sure way to leom spelling 
is to read, and we suggest that, if the spelling 
lesson were abolished in a sriiool, the a^olars 


The preposition between should be used when 
only two things are referred to ; we divide an 
af^Ie hetwcm John and Tommy, but we divide 
it omcn^ John, Tommy, and Bill. 

A common mistake is to use the oonjunction 
unless instead of the preposition except. It is 
wrong to say “ I like everyone uvdess that one *’ ; 
except is the word. 

A vexed question is the one deahng with pre- 

d tions and their relationship with words tibat 
d Larin or Greek prepositions in their com- 
position. Anttss is from Latin a, from, and 
Oersuin, to turn ; should we follow the Latin 
:«jK^j^osttion, and write Averse fromf To do 
/io b xnsce pedantry; the derivation 

; does not matter, and the average speaker 

! *|So#s;iiot knoDT any Latin at all. The following 
. usual ; 

I^WilMVioKis 0 / his surroimdings,** “X dttbr 
to appearance, but X differ with ^ 
tIhMteh hf p^iOB.*’ “ Your politics are 
^ to xnbe**^ 1 difagree vm you 


would spell as correctly as these who “ learn ** 
spelling. Four words might be “ learned *’t^ 
siege and seize, receive and bdieve / a rule m!|^t 
be formulated, “ after a e comes an e, after an 
t cornea an I ” ; hence deceive, relief, 

Latin roots will guide the student hi the 
spriling of words li& fnnpcenl and coUoquial,'^ 
Innocent comes from Latin In, not, and nocens, 
harmful, hence there are two n*s at the begin- 
ning. CoOoquial comes ftom Larin eon, together, 
and loguoTp X spsbfc, Conloquial worn not 
sound vrell, hence the eon is Changed into eoL 
Thus w8 have two Pa at the betohning of eof- 


^6 other words fax the IBsuj&sh language we 
should not “ t e a oh/ * 

SpsOtog great diAaxHjr h 

child eupertosees in spelling oorretoto i* that;#a 
alk^wtwostMSadardslB^ 
word land Jfaev word. Xit ^ 

ebay only^ toto in 

striNwtypto tbb lerittaiterto® 
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almyt tagging Mind the spoken wont* which 
is 6hai^;ing« This stereotyping of words 

is merely an aoddental result of the invention of 
printings and our written.'^ standard praoti<»dly 
stops abort at the Middle English stage* 

As a result of this dnal standard^ education 
is held back. Tell a ol^d that oou^ is pro- 
nounced eofft and he will naturaUy conclude that 
rough is pronounced ro§^ and plough, ploff. 
Our present system makes a child distrust reason- 
ing, and the whole idea of education is to make 
children think rationally. Existing spelling 
hides all knowledge of phonetics. 

Language is continually changing. Our 
modem pronunciation is quite different from the 
pronunciation of Chaucer or of Shakespeare. 

Let US consider the long a. This letter is on 
the way to extinotion ; you will hardly ever 
hear long a in England, except in the word 
It is kept in the Anglican service, e.g. 
in commandt but long e has usurped its functions 
in most cases. In Scotland the long a persists ; 
a Soot orders a bottle of Bdsa^ a Londoner orders 
a bottle of Bdas^ The difficulty is that we have 
fifteen vowel sounds, and only five characters 
to represent them. The only remedy is to 
combine vowel with vowel, vowel with con- 
sonant. This hius been done in ee cmd ato. 

Most consonants remain faithful to their 


original sounds. 

objector to spelling reform generally 
bases his argument on association ; his defence 
of the existing order is based on sentiment. 
“Why change the time-honoured spelling of 
our forefathers Y ” he cries. Let us see what 
“ the time-honoured spelling of om forefathers ” 
amounts to. In the sixteenth century hot was 
spelled hot and whott the latter spelling being 
used by Spenser. Hole was changed to whole 
in the same century. What would the critic 
say if what were us^ to-day by a writer who 
pleaded that he -was following “the time- 
honoured spelling of our forefathers” T 
The plea of association is a poor one ; the 
spelling of dassical authors is altered every two 
generations. It has been said that the spelling 
oi Shakespeare is good enough for the twentieth 
^ oenttw ; but no one knows what the spelliag 
m Shaxeiqpeare was like. For he was not con- 
lilsient ;• the spdling in the Folio is not the usual 
JS^bethan spellhig. This suggests that 
ShidEsSfepeare wsjt n refonnei^ of spefiing. There 
^ bn defihitb iMMdard in Elisabethan times ; 
^^enser wiU e word in two different ijirays 
in iiie Msne sninsa. 

$abiuer' detesdeni of the present iQrstem hold 
thdt it Spdlbig tbi, dilttiged the idea of a word's 
and thus the tie that 
^dn4 BSidc|an(b^^ ^ ^ severed. 
^Jrere a sound one. The 
When 

^ ^ does not need 

bW the Lstin 


rivu9f a stream. It is no doubt intmsting to 
know that the etymology suggests two neighbours 
who were always quarrdHng about the lase of 
the stream that separated their gardens, but 
the information has nO bearing on the present 
use of the word rival. If, therefore, the argument 
were sound, it oould not be defended. 

Now it can easily be proved that the “ etymo- 
logy ” defence is a sham. For if the defenders 
are consistent they will drop the oin^ent ; tiiiey 
will spell /ancy, phaney ; they will explain 
why matinee, from the French tnatin, morning, 
means “an afternoon performance,” or why 
manufactured goods are not made by hand 
(Lat. marm, by hand; faeium, to make). 

Some critics say that if we tamper with q)ell- 
Ing we obscure meaning, for if eon is spelled ^ 
as it is pronounced, sun, there will be confusion 
between son and sun. But, to-day we have 
thousands of such words. Ask a i^oolboy if 
the word piece means part, chessman, bread, 
coin, painting, play, firearm, music, or opera 
and he will easily able to tell by context 
what p%ece means. 

Spelling reform will come when the general 
public has lost its superstitious reverence for 
existing spelling. America will lead the way; 
the American favor is being imitated in business 
correspondence in Britain, and soon we shall 
have honor, humor, program, and similar words 
in our daily newspapers. 

All that reformers suggest is that phonetics 
should guide spelling so that when a word is 
written its pronunciation is obvious. A re- 
volution cannot take place ; all we can hope for 
is a reform wUhin 8pelling--*that is a reform 
which will reduce existing anomalies by discard- 
ing unpronounced letters and letters that mis- 
lead one in pronunciation. 

PVMCTVATION 

The only guide to good punctuation is one’s 
common sense. The purpose of stops is two- 
folds; they act as signals to mark breathing 
spaces, and they preserve the correct sense. 

Consider the following sentence : 

“ Csasar came in ; on his head a hehnet ; on 
his feet sandals ; on his brow a manly frown.” 

Change the punctuation, and it rei^: 

“ Cteear came in on his head, a helmet on his 
feet, sandals on his brow; a manly frown.” 

It is improbable that any young writer will 
allow the sense of a passage to be perverted by 
bad stop{^. The difficifity {is to know what 
■tops to use. 

The steps In general use are the comma (, ) , the 
semi-oolon (;), the colon (:), the period (.). 

The, Psrted*---Th^ period it the strongest of 
all the stops, marks a division between one 
complete fSSatenoe and another. ^ 

Note the following sentence : — “ Margaiw 
walked nightingale sang.” 
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Here we have two statements with no definite 
eonnection between them. The reader is asked 
to think about Margaret ; then suddenly he is 
hurried ofi to the subject of nightingales. Ob- 
viously a strong stop must separate the state- 
ments; the comma is too weak. This is correct: 

]|£arg4fet walked along the road. The nightin- 
gale sang.” 

Take another sentence : ” He died at the 
age of fifte #4 Death the Reaper does not always 
wait until the corn is yellow.” Here there is 
a connection between the two statements^ but 
the comma is too weak to join them. A full 
atop would do, but a semi-colon would meet 
the case better. 

In good writing, a period ends a sentence con- 
' taining a predicate. Some modem writers ignore 
the pi^icate, and in fiction we sometimes find 
sentences like these : — Day broke. Glorious day. 
The sun rose. A purple and gold sunriae,” etc. 

There is no real reason why we should con- 
demn verbless sentences ; if they convey a 
meaning they are justified. But something — ^it 
may be tradition and convention, or it may be 
aip. innate objection to backboneless things — 
prevents a writer who believes in style from 
using such sentences. 

A full stop marks the end of a speech, unless 
** he said ” or a similar phrase follows the speech. 
He said : “Go away ” ; but “ Go away,” said he. 

It is almost unnecessary to add that the period 
is the only stop follow^ by a capital letter. 

The full stop is always used after a contraction. 
We write “George Brown, M.A.” The stops 
after M and A show that M is a contraction 
of Mckster, and A of Arts ; c/. Jones and Co., 
Esq., James K. J. Smith. 

The Comma , — ^Never use a comma unless the 
sense of a passage requires one. Read this 
passage aloud : 

“In spite of all their efforts the crew failed 
to reach the shore. Shivering with cold they 
duxxg to the masts and hope left them.” A 
pause is made at efforts, at cold, at masts. Should 
we place commas after these words ? The 
sense of the passage does not require commas 
after efforts and cold, but the average printer 
would insert them. The case of masts is different. 
At first glance we imagine that the crew were 
clinging to the masts and to hope. A stop is 
evidmtly required. The comma is not strong 
enough ; the semi-colon is scarcely strong 
enou^. The full stop will meet the case, for 
there is a wide gulf between the two statements* 
The first tells of the material fact that some 
wm were clinging to the masts ; the second is 
deemed with a spiritual conception. 

' Tbd pasmge when punctuated reads t 
• " spite of all their efforts, the crew failed 
6^'rea^v^® shore. Shivering with cold, they 
slung the m^ts. And hope left them.” 

is Uwiays a danger, of ever^stopping; 


The following sentence is over-stopped. “ This, 
however, the secretary, wisely/ refused to allow j 
indeed, he annotmeed his decision, forcibly, in 
a full house.” This sentetioe might weU be 
written thus: “This, however, the secretary 
wisely refused to allow, indeed he announced 
his decision forcibly in a full house.” 

The Semi-colon. — aA stated above, the semi- 
colon is stronger than a comma, but weaker than 
a full stop. It is a stop dear to the stylist ; the 
reader should study the use Stevenson makes 
of it. The sentence just written affords a 
typical example of its use. The first part of the 
sentence refers to the stylist; the second 
part refers to Stevenson. And, since Stevenson 
is recognised as a good stylist, there is obviously 
a connection between the two statements. A 
full stop after stylist would do, but a comma 
would be too weak. 

The semi-colon is useful where the comma 
might confuse. 

“ Among those present were the Prime 
Minister, Mr. Balfour, Mr. Lloyd George, the 
Chancellor of the Exchequer, the Secretary to 
the Admiralty, Mr. Churchill.” This sentence 
leaves us with a few doubts. Is Mr Balfour 
the Prime Minister ? Is Mr. Lloyd George 
Chancellor of tho Exchequer or not ? Are the 
Secretary to tho Admiralty and Mr. Churchill 
two different m<>n ? If Mr. Asquith is Prime 
Minister, Mr. Lloyd Geoige Chancellor of the 
Exchequer, and Mr. Chur^ill Secretary to the 
Admiralty, the sentence, to be absolutely clear» 
requires semicolons. 

“ Among those present wore the Prime 
Minister ; Mr. Balfour ; Mr, Lloyd George, the 
Chancellor of the Exchequer ; the Secreto^ of 
the Admiralty, Mr. ChurchilL” 

In an ordinary newspaper report clearness 
would be sought by separating each person by 
a comma. 

^ Among those present were the Prime Minister, 
Mr. Balfour, Mr. Lloyd George the Chancellor 
of the Exchequer, the Secretary to tho Admiralty 
Mr. Churchill.” 

The Coihm, — The colon in strength lies mid- 
way between the full stop and the semi-colon. 
In the old periodic prose it had a definite value, 
but in modern prose it is used sparingly. The 
colon may be used in a proverb where sharp 
antithesis is required, e.g. “Man proposes; 
God disposes.” Some writers use it before a 
quotation, thus— “ He said : * A stitch in time 
saves nine,' and sat down.” 

The colon is often combined with the dadi, 
specially before a list, e.g. “ The chief towns 
are Leeds, Bradford, Halifax,” etc. 

The Mark of Jn4eiTCgafi(m.---;Everyone knouu 
that a question must be followed by a question 
mark {?), but evei^ne does npt know the diff^* 
enoe between a direct and <uai in4irect 

quests ' - ^ 
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If I «ay Ifl this your hooky Mary ? ” I am 
askiug a direct queetiony and the mark of in* 
terrogation is necessary. But if I write “ John 
asked Mary if the book belonged to her,’* I am 
writing an indirect question, and no mitek of 
interrogation is required. 

The Mark of ExdaiAation, — This is one of 
the most abiised stops we have. We all know 
the schoolgirl’s letter that is full of them. The 
exclamation should never be used unless some- 
thing is exclaimed. The following are justifi- 
able ; — 

“ Alas I ” he exclaimed. 

How I long for the sun ! ” 

“ Ah I I understand,” he cried. 

The chief abuser of this useful stop is the man 
who uses it to show that he has made a joke. 
Here is a quotation from Punch : — ” ‘ This 
machine,’ says an advertisement of a motor 
cycle, ‘ Gets You Out of Doors — and Keeps 
You There.’ Frankly, we prefer tho sort that 
Gets You Home Again.” 

If Punch had put an exclamation mark at the 
end, the mark would have been a notice which 
read “This is a joke. Laugh, please.” Our 
point is that an exclamation mark, when it 
means “ This is a joke,” is an insult to our in- 
telligence. It is a good sign that most of our 
comic papers have discarded the exclamation 
mark, although quite a ntimber of them may 
have ceased to use it because of a natural 
timidity in using tho claim “ This is a joke.” 

The Dash. — ^The dash usually denotes a sudden 
break, e.g. 

“ I have come,” he said, “ to tell you that 
I — ^well, why should I force my opinions on 
you ? ” 

In dialogue the dash is used when one speaker 
interrupts another. 

“ I have seen the—” 

“ I don’t care what you have seen,” cried tlie 
lawyer impatiently. 

The dash is also used to denote the omission 
of letters, especially in what are called un- 
printable words. In the twentieth century 
it is the height of stupidity and hypocrisy to 
write D — n for danm ; the word has now no 
oonneotion with the I^tin dasnno^ when it is 
used as an exclamation of annoyance. Literary 
historians often speak of a work’s being damned 
by the critics, and they simply mean that it is 
condemned. 

BracA^.-^Braokets should be used sparii^ly ; 
they never iupiprove the appearance of a printed 
page. They are used to denote a parenthesis— 
thai is, a .senten^ standing apart from the sen- 
tence in which it is contamed. 

Jones bouj^t a motor oar (he always said 
he woidd buy on#)| and wh^ he attempted to 
drive he drove it into the river (he always 
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said he would drive it into, the river).” This 
sentence shows that the bracketed clause is 
thrown in as a kind of comment. Da^os may 
be used instead of brackets. “ Jones bought .a 
motor car — ^ho always said he would buy one — 
and when,” etc. 

Quotation Marks.— As the names implies, 
quotation marks are used when words are quoted. 
In the sentence “ Enough I ” he cried, we place 
inverted commas round the word used by the 
man who spoke. In the sentence : Mr. Ai^uith 
said he could not introduce the bill, no quotation 
marks are needed, for we are not quoting the 
actual words Mr. Asquith used. Here is the 
direct speech : Mr. Asquith said “ 1 cannot in- 
troduce tho bill.” 

When a quotation comes within a quotation, 
single inverted commas are used : 

Mr. Brown said : “ Smith said tome ‘ You are 
no gentleman. Brown,’ and I threw a brick at 
him.” 

Quotation marks are the joy of the literary 
coward. A man will write : Mr. Brown had just 
risen to address the meeting when a volley of 
potatoes came from the iiiral audience. One 
“ spud ” made its mark on Mr. Brown’s im- 
maculate shirt-front. 

Tho quotation marks roimd the word spud 
mean “ Forgive me for using this vulgar word ; 
I am trying to explain that these vul^r rustics 
say spud instead of potato. The quotation marks 
show that I am quoting ; I should never think 
of using the word myself.” 

Tlie man is not only a coward ; he is also an 
intellectual snob. If he has not the pluck to 
uso the word spud, he ought not to place the 
responsibility for it on the shoulders of a long- 
suiTering working-class. 

When a word is used with a new meaning, 
inverted commas are generally placed round 
it. Newspapers used to write about someone’s 
being sentenced to receive so many strokes with 
tho “ cat.” The quotation marks meant “ Wo 
do not mean tho common domestic pet, ydu 
know. We refer to the instrument of tyarture.”'* 
Nowadays, thanks to popular education, there 
is little chance of the public’s mistaking one 
kind of cat for another, and the press has dis- 
carded tho quotation marks. 

Possibly most peoplo would write “Do you 
* rag * ? ” meaning “ Do you dance rag-time ? ” 
Hero there is some justihoation for tho quotation 
marks. Rag has another meaning, antioy, as 
in tho phase “*^6 army ragging case,” and 
confusion mi^t arise. In America, where a 
student’s rag is called a haze, the word rag might 
be used without quotation marks for “dance 
in rag-time.” 

The Hyphen.— Certain words are usually 
joined by a hyphen. Thus wo always write 

walking^stiehti* Anglo-Saxon, Franco-Prussian, 
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rowing-boat, boooing-glovea. Boxing gloooa would 
be glovee that l^x : a walking stick would 
be a stiok that walks. 

It is extremely difficult to lay down definite 
laws for the hyphen. Obviously a bdokettae 
is better than a book^oase ; but is lndian4nk 
better than Indian ink 9 It is; Indian ink 
is ink made in India^ but Indian-ink is a special 
drawing ink^rthat has no connection with India 
or the Indians. Common sense must be the 
writer’s guide. He will not write paper weight 
because that means a weight made of paper; 
he will write paper-weight or pajterweight. 

The present writer finds it most natural to 
write prayer-book, boot-tree, inhbotUe, rainproof- 
coat, window-blind, tobacco-jar, tobacco heart, 
toothbrush, tooth-powder, gum-arabic, blotting- 
paper, notepaper, pen-holder, motor-car, a street 
croeaing (but atreet-croaeing ia dangerous), hlack- 
and-whUe drawing (but a black and white dreaa), 
gaalight, daylight, electric light. 

No due can say with authority that the above 
list is wrong ; if a youth says “ I prefer motor 
car to motor-car,^* the present writer says 
“•Good I use motor car if you prefer^it.” 

Some writers write sentences like this : — 

He owns dwelling- and lodging-houses,’* but 
the majority of writers say dwelling-houses 
and lodging-houses.” 

The Apoatrophe, — ^The apostrophe always 
denotes a letter or letters left out. Thus canH 
has the letters n o omitted ; don't is short for 
do not, and the apostrophe ^ows that, an o has 
been out out. Only one writer, Mr, Bernard 
Shaw, has the temerity to reject the apostrophe ; 
in his plays he writes card, word, ahouldrd. 

Young writers often ask this question : Shall 
1 use words like don't in my writings ? To such 
we answer : It all depends upon what you are 
writing. If 3 rou are writing a letter to a friend 
use don'ta and won'ta as often as you hke. But 
if you are writing a formal article or book, you 
yritt be wise to* avoid contractions. FersonaUy 
^ lika, them ; they help forward a familiarity 
wtwe^t the writer and the reader. Most im- 
portant of all, they help to kill dignity in prose ; 
dignified prose is like a dignified person— remote 
and austere. If you are a Shaw, or a Chesterton, 
or a BeUoo, you can use contractions with im- 
punity, but if you are sending in essays to Eng* 
liiffi Masters or to University Professors, you 
will be wise to eschew all contractions. 

Naturally much depends on the subject. An 
article for the Quarterly Review will avoid oon-; 
^iriaotions, but an article in London Opinion will ' 
f^^kethem. 

STYLE 

W1^ we say that a cricketer has a style W0 
be has a cultivated manner of batting. 
We app]^, ihe word “ style ” to artists, writerSi: 
hotm, j^pets, and many others, but we do 


not say that the coalman has a style 61 bk own 
in shovelling coals, or that the oopk has a style 
of her own in stirring a pot, Style, therefore, 
is associated with some art, and it is acquired by 
patient practice. The style of a Jessop is the 
result of long practice at the nets ; l£e style 
of a Paderewslri is the result of long practice 
of scales. But practice alone will not produce 
style; many cricketers never develop an in- 
dividual style ; many pianists remam mediocre 
technicians. 

Clearly style depends upon the man ; he must 
have a special aptitude-^all it talent, genius, 
what you will — ^for his art, if practice is to make 
him a good stylist. 

As it is in sport and music so is it in writing. 
Prose style is an art that can be cultivated. 
Style in cricket depends upon a natural aptitude 
for games, but stylo in writing dependls upon 
something bigger than an aptitude ; a man’s 
prose style is the expression of his individuality. 

Now a man may have a strong personality and 
yet lack the means of expressing it. The poet 
Bums has a good style when he expresses 
himself in Scots dialect, but his letters, written 
in English prose, appear to be the efforts of one 
trying to express his thoughts in a language that 
is strange to him. Gray speaks about a ** mute 
inglorious Milton ” ; and no doubt in our villages 
to-day we have mon who are stirred as deeply 
by a sunset as a Shelley might be, but who, for 
want of training, cannot express their feelings 
in words. 

There is a tendency to attach too much im* 
portanceto words. Ibe coster who says to his 
sweetheart “ I siy, ’Arriet, ain’t that a stunnin* 
sunset ? ” possibly experiences as much elemental 
delight in beauty as the cultured lady who says 

How glorious is this purple and gold 1 ” 

The language of prose differs from the lan- 
guage of conversation. Mr. Brown, a suburban 
gentleman, will remark to his wife ” I’m tired 
of these confounded piano-organs, Mary. That’s 
the foxirth that’s been here to-day. I’m sick of 
them, and I’m going to write to tho papers about 
them.” But when Mr. Brown sits down to 
write to the editor of the locaL paper, he pens 
a letter something like this .* — 

” Sir, — hope that you will pardon my tres- 
passing on your valuable space when I write to^ 
protest against the too frequent visits of piano- 
organs to our neighbourhood. As I write these 
words, the strains of a musio-hall song, played 
on a piano-organ — ^tho fourth since 10 A.M.— 
reach my ears, and I think I am justified,” 

^ Note that Mr. Bri)wn is not using th6 language 
of oohversatloQ. Now this letter suggests^ tbe 
individuality of the writer. ^Mr. Brown Is a 
plain man who does not believe m airs and gi^ces. 
He tells his story in plain language. He is riot 
anxious about his style ; hia- aiffi is to Stop the . 
viritk of itinerant organ-grihdeis. ^6 Ur nO' 
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greiktf otyliKt ; the hackneyed phrase ** trespass- 
ing pa yoiir valuable space ** damns the writing 
as prase at onds. 

Mr. Brown has a neighbour, Mr. White, who 
also writes a letter to the editor. His^ effort 
runs thus : 

Dear Sir, — I beg to associate myself with 
the spirit of Mr. Brown's letter in last week's 
issue. It is a distressing circumstance that our 
secluded c^er of the great Metropolis should 
suffer from a superfluity of raucous sounds which 
emanate from sundry meretriciously deoorated 
instruments yclept piano-organs," etc. 

Evidently, Mr. White is a pompous old gentle- 
man who believes in big words and fancy phras- 
ing. He no doubt speaks of Mr. Brown as “ a 
man who can’t write the King’s English." Yet 
Mr. Brown is the better stylist. Mr. White’s 
letter conveys the impression that he is tr3nng 
to show off his knowledge of big words. His 
style is stilted, pretentious, foolish. Introducing 
an obsolete poetic word like yclept," which 
means called," into a letter on piano -organs is 
like wearing morning-coat, brown boots, and a 
straw hat. 

The young writer is inclined to follow the style 
of Mr. White. He writes “ the Metropolis " 
instead of "London;" "the Emerald Isle” 
instead of " Ireland " ; " automobile " for 

" motor-car ’ ’ ; and so on. He thinks that there 
are common words and special words, jtist as 
these are everyday clothes and Sunday clothes. 
But he does not realise that a fishwife in her 
working garb is infinitely superior, artistically, 
to a dshwif e in her Sunday best. 

Many writers of short stories in our magazines 
betray their horror of the common word. Where 
a simple " he said " would be appropriate, they 
write "he asseverated," "ventured he," "he 
vouchsafed," or some other stilted expression. 

Fear of Common Words.— Daily Journalism 
has to some extent been responsible for tho 
erroneous idea that the simple word is undesir- 
able. A reporter, when writing up a football 
match, gives us something like the following : — 

" Alter the kick-off, the ball was carried down , 
the field by thd Wanderers’ forwards, Dickson 
pass^ the sphere to Wilson, and the latter, 
navigating the leather past several opponents, 
orafdi^ the cowhide far up among the meshes 
of the enemy’s citadel." " Bcdl," he thinks, 
is good enough to begin with, but on no account 
mi^t it be repeated ; besides, in his opinion, 
the report is made picturesque by the words 
" sphere," " leather," " cowhide." 

^e f requdnt /r^tition of a word gives a 
but our reporter forgets 
th^ are thir^ as pronouns. Let us take 
a simple statement and rewrite it in bad 

It is iTilteved £^rl^ Mudster will travel 


north with him and be his guest for a few days. 
The Queen will remain at Buckingham Palace." 

Translated into the language of the second- 
rate press, tiiis statement reads : 

" The King will journey to his Highland home 
Balmoral, on Saturday. His Majesty will, we 
believe, be accompanied by the Premier, who 
will remain in the north for a few days as the 
guest of Royalty. Our Sovereign not have 
the pleasure of his Royal Consorfa company 
on this occasion, as Her Majesty will remain at 
Buckingham Palace." Fear of repetition seems 
to obsess all Fleet Street. 

Yet repetition of a word will sometimes give 
a piece of prose emphasis. 

" Napoleon might well have been afraid, but 
Napoleon did not know what fear was," is more 
forcible, more arresting than " Napol^n might 
well have been afraid, but he did not know what 
fear was." Write this sentence in bad journalese : 
"Napoleon might well have been afraid, but 
the famous Corsican did not know what fear 
was " — and you merely make it ambiguous to 
the young reader. Every reader is not aware 
of the fact that Napoleon was bom in Corsioa 
(see Rxfbtition, infra). 

We do not contend that big words should never 
be used, nor do we condemn fine phrasing. The 
style should be suited to the subject. If I write 
a note to the gardener telling him to out the 
grass on the ba^-green I do not write 

" Dear Mr. Jones, — Please bring your keen 
blade and see to it that the sward is shorn of its 
luxuriance. ” 

But if I write a romantic tale of chivalry, 

I may, with perfect propriety, refer to King 
Arthur’s sword as his blade, and to the 
grass, where the knight lies mortally wounded, 
as the sward. Few would sug^t that the 
poetical prose of Francis Thompson, in his 
monograph on Shelley, is aureate, and therefore 
bad. 

There is a difiereace between poetical prow 
and flowery prose. A St. Andrews studentrj-t . 
R. L. Mackie— in a description of St. AeWbreWf^i^. 
the city of his dreams, wrote these words t 

" Sometimes I am a grey friar, who has re- 
nounced the world, with love and music and all 
its vanities, till one day a scent of roses is blown 
into my face, and I find myself weeping." 

That is poetical prose, b^use the thought is a 
poetical one. . Compare it with the following 

" Lucy in vain sou^t the dreamy realms of 
Morpheus, but the dismal wail of feline wim- 
derers kept recalling her to the stem realities 
of a grim world." 

Thisis merely a flowery way of writing "Lucy 
could not sleep because of a cat’s concert on 
ihe tiles." 

Tho thou^t is commonplace ; the cat's con- 
cert is a joke of the comic papers, and 

to coll it ** the dismal wail of feline wanderers * 
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is ludicrous. The above phrase at first 
appears to be a humorous exaggeration. Every 
s^oolmaater and every editor knows that such 
phram are dear to young writers. Fioweriness 
of diction isoften the result of lack of knowledge ; 
the young writer is always recuiy to pad. 

Perhaps we are not far from the truth if we 
say that most of the faults iu prose style arise 
from poverty of thought and the resulting con- 
fusion of mind. One should not write unless 
one has something important to say. School- 
boys show much confusion of mitxd in their 
essays. A boy will write : “ George Washington 
said, * Father, I cannot tell a lie,’ and he was 
the first president of America.” He does not 
realise that the two statements cannot be con- 
nected in one sentence, unless humour is in- 
tended. When you read the sentence you 
think of the legend of the cherry tree and the 
little hatchet, then suddenly, your mind is carried 
over many years, and you try to think of a 
dignified gentleman of lifty-seven. You are 
invited to leap over a space of time that saw the 
turmoil of a great civil war, and the leap is too 
great. If there were any obvious connection 
between the two statements the sentence might 
be excused. 

If a boy writes : — Wellington, as a child, 
spent many hours playing with toy soldiers ; 
and Wellington won the battle of Waterloo,” 
he is not writing great prose. Yet ho might con- 
tend that the two statements are related, for 
the whole sentence suggests that Wellington’s 
early pastimes showed his bent for ^Idiering. 
But if the boy writes : — “ Wellington, as a child, 
kept white mice ; and Wellington won the 
battle of Waterloo,” ho will have oonsidorable 
difficulty in producing a defence of his joining 
together two ludicrously incongruous asser- 
tions. 

Confusion of thought is responsible for the 
type of sentence found under the heading “ Cor- 
rect the following sentences ” in examination 
• papers. Everyone knows the familiar ** Piano 
for sale by a gentleman with carved legs.” Cor- 
reotion of sentences like this should done in 
the nursery, not in the examination room. 

Prose Rhythm. — Good prose is always musical. 
R^d aloud this passage from the Authorised 
Version of the Bible, a book full of great prose ; — 
‘*How beautiful upon the mountains are the 
feet of him that bringeth good tidings, that 
publisheth peace, that bringeth good tidings of 
good, that publisheth salvation. ” In these words 
th^re are perfect rhythm and harmony. 

Consider the following sentence 

came upon the dark red sand, and gazed 
fair oht upon the sea.” This can be scanned as 
two lihes of verse : 

V I.. w 

fie oame | upon | the dark | r^ saihd. 

A&A gaisd t to out I upon | tbs sea. 


Any prose that scans like verse is bad ; .^^Mfose 
should have rhythm, not metre. Rus^-ioften 
falls from rhythm to metre. CAie of hi# sen- 
tences reads : — ^^And the gathering orange 
stain upon the edge of yonder western peak, 
reflects the sunsets of a thouband yeiMrs.” Ob- 
serve the blank verse lines : 

Upon I the edge | of yon ] der west | em peak, 
Reflects | the sun | sets of | a thou | sand years. 

No one should set out to write musical prose ; 
the music should come of its own accord. Alli- 
teration gives musical efEect, but alliteration 
should never be used consciously. Here is a 
conscious and incidentally a poor attempt : 

“ With /lounds and horn the /mnters 9>tade for 
the wiarshy moor, whence the /rightened /ox 
had /fed.” 

Assonance contributes mtisio to prose, but 
it should come unbidden. Many proverbs rely 
on assonance for their rhythm, e.g. ** A stitch 
in time saves nine,’' “ Every little makes a 
mickle,” 

Tricks and Mannerisms: Inversion. — Words 
in an unusual order are sometimes used as a 
trick in style. Modern novelists are writing 
sentences like this : — “ Came a day when I 
rt^alised,” etc. This kind of inversion is not 
yet accepted as current coin ; possibly it will 
never bo accepted, for writing “ Came a day ” 
instead of “ A day came ” appears to be an idle 
mannerism with no definite merit. 

Inversion often has a set purposo. A news- 
paper report of a social function will run thus : 

“ Among those present wore Mr. and Mrs. Brown, 
Mr. White, Miss Thomson, etc.” If the account 
ran : ” Mr. and Mrs. Brown, Mr. White, Miss 
Thomson, Mrs. Green, etc., were among those 
present,” the reader would have to read a column 
of names before ho discovered the reason of their 
publication. 

Metaphor. — Young writers like to use meta- 
phors. The undergraduate is very proud of 
himself when he commences an essay on 
Edward Ill’s Wars, thus 

“ ‘ Mighty event43 turn on a straw,* says Car- 
lyle, * the crossing of a brook decides the con- 
quest of the world.* Can we apply Carlyle’s 
dictum to the Wars of Edward III ? We camiot. 
We cannot glean any straw from the field of 
oircumstance ; we cannot point to any river in 
Edward Ill’k ^th and say “This is the 
Rubicon.’ ” This is no exaggeration of stilted 
rhetoric; the present writer wrote these very 
words when an undergraduate. 

Metaphors are dangerous to handle, espeejafiy 
when used by inexperienced writers. It is easy 
to speak of a statesman as a pilot steering the 
ship of State thrbu^ a troubled sea; or of a; , 
oiergymkn as a shepherd leading his jBpok | 
these are hacimeyed metaphors; 
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Tbe^ydUDig writesr ohoald not Btrive to make 
elaboi^te metaphors ; if he does, he will surely 
fall. Many a itudent has invented metaphors 
t^at raise laughter. Examplea of mixed meta- 
phors are:*— 

“ He sowed his wild oats» but they came home 
to roost “ To take arms against a sea of 
troubles *’ (Shakespeare) ; I refuse to be 
saddled with a sinking ^ip.** 

An essaj^t recently wrote this sentence : — 

The idle ridb are parasites preying on the carcase 
of a dead civilisation.** Now, to call the idle 
rich parasites is good, but to speak of parasites 
as preying is not so good. We speak of an eagle’s 
prey or a tiger*a prey, but we do not as a rule 
speak of insects’ prey. Again, a carcase is a dead 
body, hence the adjective dead before civilisation 
is superfluous. Moreover, our modem civilisa* 
tion is not dead; it is merely asleep. If the 
essayist felt that he had to use a metaphor he 
might have written : “ Tlio idle rich are the 
drones of the hive; they eat the honey that the 
workers have gathered and give no labour in 
return.” Both parasites and drones are common 
expressions for “ the idle rich,” but they are too 
apposite to merit the epithet “hackneyed.** 
Repetition may bo used for 
clearness, but as a rule it is an orator’s trick for 
procuring emphasis. We have all heard this 
sort of speech : “ Tlie Liberal Party, gentle- 
men, stands for liberty ; the Liberal Party 
stands for equality ; the Liberal Party stands 
for fraternity.” In wilting, repetition like this 
should be avoided. Pronouns usually do away 
with the necessity to repeat, but pronouns do 
not always avail. In the sentence : “ Thomson 
asked Jones about Smith. He said ho was 
going* to Brighton for a month,” there is a 
want of clearness. Does the first He refer to 
Thomson, Jones, or Smith ? Write the sentence s 
“Thomson ask^ Jones about Smith. Jones 
said that Smith was going to Brighton for a 
month,” and you have clearness. 

Repetition for emphasis is a common deduce 
in prose style. A simple statement, “ *rhe nation 
mode him a hero and then a god,” is more em- 
phatic if written “ The nation mode him a hero, 
and thenit made him a god.” 

Rdbncs. — ^Let us study the following sentence : 
“ Among those present wore M. Paderewski, 
the celebrated pianist, Mr. George Bernard Shaw, 
the brilliant wit and dramatist, Mr. David 
Devant, the great illusionist, and Mr. John 
Evidently Mr. Smith ia not famous 
at all, or is so known that description is 
needless. Whatever the reason for omitting 
any dtstingoishing eharaoteristio of Mr. Smith 
may be, tte whole sentence is inartistic. Some- 
thing is laddng; if it had ended “and Mr. 
John Smith the koal butcher the rhythm of 
the whole sentence h%d been complete, ^though 
the matter of^tha eentenea had been pusslmg. 


Ill 

Take another instance : “ Jn the Middle Ages 
men believed in kingship with all its pomp and 
pageantry; in modem times men believe in 
democracy.” There is a lack of balance here ; 
we have added a descriptive phrase to kingshipi 
but not to democracy. And the force of the 
sentence lies in the emtithosis of kmgship and 
democracy. Rewrite thus , — “ In the Middle 
Ages men believed in kingship with ^ its pomp 
and pageantry ; in modem times l%n believe 
in democracy with aU its sham and shoddy,” 
and the two halves are l^alanoed. 

Mechanics of Style, — sentence beginning 
with “ And ” will often lend . grace to style, 
especially when “ and ” is equivalent to “ More- 
over,” e.g, “ The Elizabethan playwrights 
gave to the drama an extravagance it had never 
known before. And extravagance was the one 
thing the drama required.” 

A series of “ ands ” gives a sweet simplicity 
to a romantic narrative. This might 1^ the 
conclusion of a romantic tale 

“ And hand in hand the lovers wandered by 
the quiet stream. Joy was in their hearts, and 
laughter on their lips. And for them time stood 
still. Love had come to them, and Love recks 
not of time. Love is for all eternity.” 

The repetition of “ and ” lends a quietness to 
prose of this kind. The student should read in 
Malory’s Morte d^ Arthur or in Maundeville’s 
book of travels. These writers use “ and ” as 
a child uses it in telling a story ; and the result 
is a delightful simplicity and charm. One 
modem writer, Mary Johnk>n, the writer of t^les 
of Virginia, is an artist in the use of “ and.” 
Read By Order of the Company y and you will find 
that much of its charm depends on the archaic 
arrangement of sentences. 

Study the writings of authors like Stevenson 
and Shelley if you want to discover great style. 
The former almost always uses the correct word ; 
the latter in his letters shows rhythmical 
prose should be. 

The prefaces of Bernard Shaw are good as a 
specimen of modem prose. Compare his style 
with that of any noted writer of the nineteenth 
century, and you will find that style is a mere 
incident with him. He has no airs and graces ; 
he has something to say, and he says it forcibly 
and well. In his case the style is the man ; his 
prose betrays his personality. 

HISTORY OF EHQUSH POETRY 

Early English Period, — The Anglo-Saxon 
invaders of Britain were of various races. It 
is known that Jutes were among the number, 
and philologists think that Frisians came over 
also. These invaders brought with them the 
stories extant in West Teutonic civilisation. 
Their stories were not written : they were handed 
on orally, and they were sung by minstrels or 
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scope. There must^ have been hundreds of these 
poems, but only a few are preserved. 

WidaUh^ the first English poem, is an ao* 
count of a minstrers wanderings. But the most 
valuable Old English poem is Beowxdf^ an epic. 
This poem tells of the exploits of a heroBeow^. 
and toe scene is laid probably in Denmark. It 
is clearly the product of a civilisation that liked 
hard fighting and bloodshed. Beowulf does 
some marvellous feats, and he tells delightfully 
tall stories about his previous deeds of prowess. 
Read the poem — ^good translations are numerous 
-—-and you will learn much about the customs 
of our forefathers. The tale is well told : you 
actually see the mead-benches and the hard- 
drinking warriors ; you see the monster Grendel 
stalking through the banqueting hall ; you 
hear the clash of arms. There is no personal 
note, no lyric in Beowulf, The early Saxons 
were not introspective ; they liked a rattling 
tale of doughty deeds. 

The only approach to lyric, that is expression 
of passionate personal feeling, in Old English 
is the Complaint of Deor, Deor is a minstrel 
whose rival has been preferred before him, and 
his “ Complaint ” is evidently heart-felt. 

These three poems are pre-conquest poems; 
they were known to the Anglo-Saxons before 
they invaded Britain. 

A glance at an Old English (O. £.) poem will 
show that it differs greatly from a modern poem. 
Ontie O. E. language is unreadable to anyone 
save a specialist. It is not commonplarce or 
prosaic ; in Beowulf we find the sea called the 

whale’s path,” the “ swan’s road,” the ” seal’s 
bath,” etc. And the arrangement of the lan- 
guage is quite different from the arrangement 
of modem poetry. There is no rhyme, nor are 
the verse lines of any definite length. The 
chief characteristic of O. E. verse is its allitera- 
tion ; generally two words in the first half of the 
line, euid one in the second half begin with the 
same consonant, and those alliterated syllables 
are emphasiised in reading the poetry, ^ere is 
no idea of compression. Tlio poets practised 
extended narrative, long-winded parallel phrases, 
circumlocution and repetition. Many phrases 
are part of the stock-in-trade of the minstrel, 
and are used without meaning. In Beowulf, 
for instance, Hrothgar knows where Qrenders 
den is, yet he says ” I know not whither she has 
gone.” Emphasis is gained by repetition ; in 
Beoumif^ line 1431, we have “ they heard the 
sound of a horn. The horn sounded.” Some- 
times the same idea is repeated in different 
words four or five times. All these stock phrases 
are known as Kemiinge, and as a rule they are 
mere padding. 

Bemtmlf gives us much information about the 
zninstreL Possibly in the earliest times there 
was no profession of minstrels. Kings often 
were mfaistwls ; King Hrothgar takes the harp 
twitsei liter wl find King Alfred disguising 


himself as a minstrel and entering the Danish 
camp; in Norse Sagas kings often act as 
minstrels. v f 

The main duty of the minstrel was to transmit 
news ; Beowulf hears of Qrendel in song. He 
had also to celebrate any deed of valour done 
by his chief, and we generally find him Battering 
his lord. He was always of noble descent, but 
towards the end of the O. E. period he degene- 
rated. The minstrel of the Middle Ages was the 
descendant of the Roman actors, aod was a kind 
of acrobat or a pantomimist. 

Widaith, Deor, and Beowulf are heathen in 
origin, but most O. E. poetry is Christian in 
subject. To appreciate the O. E. religious poeosn 
we must understand what Christianity meant 
to the Anglo-Saxons. The Teutonic warrior 
did not understand theology ; what appealed 
to him was the pomp and ciroumstance of Chris- 
tianity. The Homan bishop had an imposing 
retinue ; he came to Britain under Imperial 
authority. For centuries paganism and Chris- 
tianity existed side by side ; the warrior took 
tho simple plan of adding God to his other deities. 
The Twelve Apostles wore described as ” Nobles 
round a ring-giver later, in Middle English 
romances, the Twelve are gallants. The Devil 
was tho greatest warrior of all. I’he Anglo- 
Saxons borrowed the language of Christianity, 
but the meaning to them remained pagan. For 
example, “Providence ” was used with the O. E. 
meaning wyrd, “ relentless fate.” 

The names associated with tho post-conquest 
religious poems are those of Caedmon cuid Cyne- 
wulf, but nothing definite is known about the 
authorship of the poems. There are many lives 
of saints, full of miraculous happenings. J uliana, 
of which there are translations, is a typical 
“ Life ” ; it sliows how credulous and elemental 
the early Teutonic Christians were. 

To this time belong a few secular poems — the 
Wanderer, the Ruin, the Seafarer, These three 
poems are full of fine description. 

The invasion of the Northmen practically 
killed 0. B. poetry. After Alfred the Great’s ' 
time we have very few poems. The best known 
are the Song of Brunanburgh (937), which tells 
of Athelstan’s victory over the Northmen, and 
the Baitle of Maldon, 

Norman Conquest to Chaucer (1066-1400). — 
In the English language section we have seen 
how the coming of the Normans influenced our 
language. Many people vaguely imagme that 
the Normans brought French poetry with them. 
There was little or no Frento poetry to bring. 
Long before 1066 the 0. E. verse was breaking 
down, and the new poetry was takihg its place. 
Hie Latin hymns of the Church were familiaris- 
ing people’s ears wito definite metre and irhime* 
French had followed the Latin style, and when 
Provencal lyric arose it greatly ii^uenejsd the 
prosody of English poetry. 

Between 1066 and 1200 we have no poetry at 
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B31f bu^t 6oon after 1200* We have Layamon’s 
£amoti£^£(oem^ the BnU or British History, in 
lealit^r a iN>manoe. This poem is of the highest 
importance prosodically, for it shows clearly 
the transition from O. E. prosody to metre and 
rhyme. The poet often forgets his O. E, alli- 
teration and its accents, and uses rhyme. The 
OrmtUum, the Proverbs of Alfred, the Proverbs of 
Hendyng, The Fowl and the Nightingale, Genesis 
and Exodus all show the transition between the 
O. E. verse and the modem metre. 

The O. E. alliterative verse did not die with- 
out a struggle. The Pearl, Patience, Cleanness, 
Gawain and the Green Knight, and lastly Lang- 
land’s Piers Plowrnan all belong to the allitcrativo 
camp. 

Before Chaucer’s time there was a period of 
romance writing, but nearly every romance 
was a translation or adaptation from the Frtsnch. 
When the Romcm theatres wore destroyed, the 
mmius became a travelling “ turn.” From the 
eleventh to the fourteenth century the mitni were 
welcomed everywhere, although most of them 
were poor and thriftless. In late fourteenth 
century they formed guilds* and the Cliurch 
patronised them. 

The Bowiancc.— Medieval Romance arose in 
France. Verse romance dealt with all subjects 
—classical subjects, folk-lor(', etc. — and each 
romance was invented by various authors. The 
chief subjects were love and chivalry, and they 
usually ran in cycles. Thus wo have the Rotmd 
Table or Arthurian Cycle and the Charlemagne 
Cycle. Now those romances differ fundamen- 
tally from the Beowulf type of epic. There is no 
love in Beowulf ; the hero’s strength does not 
come from love for a cause, but from brute force, 
elemental thirst for slaughter. Beowulf does 
not fight for God or for womem. Yet in the 
O. E. epic, although we find stiff court etiquette, 
the poor are not despised. 

In the romance proper we at once meet with 
chivalry and its concomitant snobbery. The 
hero is inspired by a lady-love, and, like a trao 
aristocrat, he believes in the importance of 
social status. 

The chahsons de geste and the Song of Roland 
nmrk a transition stage between the Beowulf 
and the Arthurian Cycle, In Roland woman 
plays a small part, and courtesy is not mentioned. 
The chansons differ from Beowulf in that their 
warriors do not fight for fighting's sake ; Chris- 
tianity is fought for, and faith gives the warrior 
superiority. It is curious that a “hero” in 
th^ days had no definite nationality. Boland*s 
story was handled in Germany and Italy, and a 
group of Norse sagas grew up round the story. 

Whenever we come to Arthurian romance 
we are in romance proper. Pageantry, sump- 
tuousness, and colour are dwelt upon. In Beowulf 
the emphasis was on war, in the chansons de 
$es(U on war for a cause ; in the Arthurian Cycle 


all the emphasis is on love. Beowulf and Boland 
were both founded on history ; Arthur’s story 
was founded on a geneml legend of a hero. This 
late romance was idealistic ; Arthur’s knights 
all represent Virtue. 

We may appreciate Chaucer if we do not know 
romances like Havelok the Dane, King Horn, 
Guy of Warwick, Bevia of Hampton, but we 
cannot understand him urdess we realise the 
p*eat importance of the Roman de la Rose and 
its influence on English poetry. The Roman 
de la Rose is an allegory which coloured English 
poetry for about three hundred years. It is the 
work of two French poets. The first part, by 
Guillaume de Lorris (d. 1260) is a poem of love 
and chivalry. It tells of a dream — a garden on 
a May morning, a company of fair folk, a carol, 
and is full of gorgeous colour. The second part, 
by Jean deMeung (d. 1320), is in violent contrast 
to tho romantic Lorris’s work. It is full of 
satire on politics and morals. We shall see that 
most English poets followed the “ dream ” 
tradition, but we shall find bold spirits who 
followed Jean de Moung’s realistic method. 

Lyrics , — As the Romance followed French 
models so did tho English Lyric follow the 
troubadoui's of Provence and the trouv^res of 
Northern France. Tt is significant that some of 
our earlier lyrics show tho English and the French 
versions side by side. Perhaps tho earUest 
English lyric is the Cuckoo Song beginning 

Sumer is icumon in.” Tho musical importance 
of the canon in form is a striking parallel. See 
Musio (pp. 383-414). At the same time another 
kind of lyric throve— the lyric of satire. Law- 
rence Minot, a poet with a marvellous command 
of verse forms, shows this kind of lyric at its best. 
The importance of Minot is that he explains 
Chaucer ; ho shows what kinds of verse Chaucer 
had befoi-e him. 

Chaucer (1340-1400). — Tho poetry we have 
been discussing was for the most part second- 
rate work. It was struggling to find good 
metres, and the dianging of language forms 
resulted in poets not knowing where they were. 
English poetry needed a poet who would reduce 
its warring elements to haimony, and it found 
that poet in Chaucer. He used many different 
stanzas, tho heroic couplet and other measures, 
and in each his words flow smoothly and per- 
fectly. 

Although printing was imknown in his time, 
Chaucer Imew much of the literature before him. 
He makes fun of the nnore foolish romances in 
his Rime of Sir Thopas ; he refers to alliterative 
poems as rum ram ruf. 

In subject matter and style he began by 
following the Romance of the Rose tradition, and 
it should be noted that the Rose was a himdred 
years old when Chaucer translated it. 

Chaucer’s work is sometimes divided into 
three periods : I. Period of French Influence ; 
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H. Period of Italian Influence ; III. Period 
when ho becomes wholly English. The division 
is only roughly true. IIo visited Italy often* 
and was much influenced by the works of 
Petrarch and Boccaccio. Probably Boccaccio’s 
narratives led Chaucer to break away from the 
Rose tradition. At any rate he did break with 
the Boae tradition. His Book of the Ducheea^ 
Parliament of Fowls, House of Fame all follow 
the manner of Guillaume de Lorris ; all have 
the artificial “ dream ” allegory. But in Troilus 
and Cressida Chaucer has caught the mamier of 
Jean de Meung; he ceases to idealise woman, 
and represents her as fickle, sensuous, and 
dangerous. Queen Anne of Bohemia remon- 
strated with him about his realistic treatment 
of woman, and Chaucer wrote, as penance. The 
Legend of Good IVo^nrn, a poem in the old de 
Lorris manner. Troilus belongs to his Italian 
Period, the Legend was written just before the 
Canterbury Tales. Wo may conchide therefore 
that Chaucer never got away from French in- 
fluence. 

His greatest work is the Canterbury Tales. A 
band of pilgrims sets out for Canterbury, and on 
the way each one tcdls a tale. Possibly Chaucer 
got the idea from Boccaccio’s Decameron. Tlie 
great importance of the Canterbury Talcs lies in 
the fact that they form an excellent gallery of 
portraits. Previous poetry practically ignored 
“ drawing from lifo ” ; poets wrote paraphmses 
of Scripture like Genesis and Exodus, romances 
like King Horn, allegories of the Rose variety, 
but all these were divorced from real lifo. You 
read a medieval romance, and the hero does not 
live ; but in the CarUerhury Talcs each character 
is real, you feel that you could talk to the Miller 
or the Monk. 

Chaucer had no definite message. He did 
not set out to preach a gospel ; all he cared for 
was the Art of story-telling, the Art of poetry. 

For many years English and especially Scot- 
tish poets copied Chaucer, but there are two 
poets of the period who cannot be classed as 
Chauoerians ; these were Langland and Gower. 

Langland* — The Vision of Piers Plowman is, as 
we noted above, a oontinuanoo of the O. E. alli- 
terative poetry. It is a long confused allegory, 
and its importance lies not so much in its poetry, 
for Langland was no great poet, as in its matter. 
Langland was a reformer. Chauoor satirised 
society in a gonial way, but in the main he 
thought society good. Langland satirised 
society because ho saw its rottenness. He 
thinks that the evils of society will be redeemed 
if squire and vassal, clerk and layman under- 
stand their proper duty. He is no socialist ; 
the existing form of government is good enough 
lot him if its abuses aro abolished. 

Gower . — Chaucer was a man of genius : Gower 
was a man of talent. He began by writing 
French, then Latin, and finally English verse. 
He etuek to his French models, and used the 


octosyllabic line with the French lack of freedom, 
thus gaining the title of “ Correct ” His 

Confessio Amantie begins in the ifom" manner, 
and rambles into various classical and medieval 
talcs. But the book lacks enthusiasm and 
humour ; even its love scene leaves one cold. 

From Chaucer to Spenser: The English 
Chauceriana. — ^The poets who followed Chaucer 
and avowed themselves imitators of the 
“ Master ” were at best mediocre poets, at worst 
atrocious versifiers. The poets from Lydgate to 
Hawes seem to lack a sense of music and rhythm. 
Lydgate, Occlovo, and Hawes are the worst 
offenders. The most interesting of the lot is 
Skelton, who wrote frank “doggerel.” He 
trier I all forms of verse, but, without genius, 
cotild not keep his “ free ” verso from clumsi- 
ness. 

Early Scx>Uish Poetry and the Scottish 
Chaucerians. — Scottish poetry was late in being 
bom. The only poetry that could have arisen 
would liave sprung from tho Lowlands, where 
a Northern English dialect was spoken, but tho 
fury of tho Danish invasion provontod any 
poetic outburst. Thr^n in the stress of the War 
of Scottish Independence literature had no 
chance to flourish. The fii*st Scottish poom is 
Barbour’s Brus, a rhyming chronicle rather than 
a poem. Blind Harry’s long poorn Sir William 
Wallace is a kind of chanson de geste, full of 
improbable inciclonts. Barbour shows no hatred 
to England in his patriotism ; Blind Harry’s 
patriotism is coloured by hot hate of tho 
Southerner. 

In the Golden Age of Scottish poetry 
patriotism is seldom seen in poems. Henryson, 
Dunbar, Douglas, and other Scottish Chaucerians, 
sot out to follow tho Rose tradition in subject, 
and Chaucer, Lydgate, and Gower in manner. 
It is a strange circumstance that they admired 
Lydgate and Gower equally with Chaucer. 

It should bo remembered that Middle Scots 
was an artificial, literary language which was 
never spoken, and that tho Scottish poets always 
called their language “ Inglis.” Dunbar sneers 
at the poet Kennedy for using Gaelic or “ Erse.” 

Roughly, the difference between the English 
and the Scottish Chaucerians is that the former 
follow the de Lorris — i.e. the chivalrous, idealistic 
part of the Rose — while the latter write in the 
satiric style of Jean do Meung’s part of the Rosen 

James I. — ^It is doubtM if the King's Quair 
was written by James I of Scotland, but modem 
criticism is inclined to consider his claim valid. 
It is an allegory of the Rose variety, with its 
dream and garden and its fair lady, ilie poem 
has much of Chaucer’s cheerfulness, and not 
a little of Gower’s didactic moralising. 

Henryson . — ^Henryson (6. H26) is tho best of 
Chaucer’s disciples. Like James I, he uses the 
allegory, but his pooxns show a desiro for some- 
thing freer. In the Garment of Good LoMes be 
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uses allegory combined with ballad form, and is 
evidently *n»ore concerned with art than moralis- 
ing. In tsb Bluidy Sark, in ballad stanzas, he 
drops allegory altogether. His best known 
work is the Testament of Gresseide, which under- 
takes to complete Chaucer’s Troilua, Henryson 
makes Cresseide a leper ; Troilus passes and 
gives her alms, neither recognising the other. 
When she discovers his identity she dies. Here 
we have a grim realism greater than Chaucer’s ; 
a stem sense of justice and of doom not found 
in Chaucer. 

The Fables are Henryson’s best work. In 
them he tells in his own way some of iEsop’s 
fables. To each he adds a moralitas, for he 
could hardly get away from the idea that art 
should teach as well as delight. Of great im- 
portance are his descriptive touches. Chaucer's 
described man : he was not a nature poet. 
Tlie Rose followers described conventional, 
artificial landscapes and animals. Henryson 
broalcs away from this : he describes scenes and 
animals known to him. 

Robyn and Makyne, a pastoral, is great. A 
pastoral to Vergil and Petrarch was a poem in 
which shepherds and shepherdesses wore used 
to satirise town life, the clergy, etc., and m 
Milton’s Lycidaa wo find the ancient idea of 
satire and invective. Henryson breaks away 
from this tradition, and writes a real pastoral. 

Dunbar. — Some people contend that Dunbar 
(6. 1460) is the greatest Scottish poet. Like the 
others, ho is affected by the Rose tradition ; his 
Golden Targe and the Thistle and the Rose have 
the “ May morning business, but, in both, 
Dunbar uses the allegory as a background for 
painting on. In short, he drops spiritual alle- 
gory for art. 

As a grim humorist ho is gixjat. The Turn 
Maryit Wemen and the Wedo is coarse; it has 
not the subtle humour nor the acuteness of per- 
ception of Chaucer, but it has passion and 
breadth. 

The Ballad of Kind- Kyttok, the tale of an old 
wife’s amusing adventures at Heaven’s gate, 
gives us a good idea of Dunbar’s “ raodomism ” ; 
it has a demonic humour found only in Dunbar, 
Bums, and Byron (in his Vision of Judgment). 

Dunbar is a master of verso forma ; he uses 
“aureate,” i.e, coloured diction, and develops 
a rich pictorial stylo. Ho is a great satirist, 
but he never writes to reform abuses. In short, 
he is an artist, not a moralist. 

Donglaa, — last of the four great Scottish 
poets is Douglas (6. 1474), best known for his 
jBneid. He wrote the Police of Honour, a Rose 
allegory, but he innovated by mixing classical 
in 3 rthology with religion. King Hart is a moral 
allegory of the Piers Plowman type. His best 
work is hia Prologuee in his translation of Vergil. 
In the main he is of the old school ; he looks 
back to Chaucer rather than forward to Spenser, 
and the Renaissanoe. 


Lindsay. — ^The poet Lindsay was bom in 1490« 
He w'as a reformer, the poor man’s friend ; ho 
hated hypocrisy and satirised it fiercely. His 
allegory is a thin cloak that hides satire on 
medievalism. His poetry is founded on the 
misgovemaiioe of Scotland. His greatest work 
is The Satire of the Three Estates. His art is 
uncouth ; he is a politician and preacher rather 
than a poet. 

Nature in Scottish Poetry. — Wo have seen a 
gradual breaking away from the sentimental 
idealism of the Rose allegory. In allegory nature 
was purely convent ional ; the sun always shone ; 
there w'c^ro no clouds. The King's Quair is 
nearly all sun and convention. Henryson in 
his Fables gives a vivid picture of autumn and 
winter and cloud — ti\e first example of realism. 
Douglas in his seventh prologue paints a nature- 
picture of dread and awe. In the main the 
Scottish poets make for realism in nature studies ; 
they paint nature as it is, not as they want it to 
bo. 

English Ballads, Carols, and Lyrics. — A ballad 
is usually a tale told in verse, e.g. Honryson’a 
Bluidy Sark. All ballads are probably broken 
tlown epics and romances ; many of them are 
for certain. And they are seldom earlier than 
the fifteenth century. Scottish ballads are 
bettor than English ones. The reason for this 
is that in England printing was established, and 
the ballads were stereotyped. In Scotland they 
were collected late, after long years of polish in 
being lianded down orally. They dealt with 
all stories — romances, love stories, local tragedies, 
etc. 

These ballads familiarised the people with 
ballad measure, and at. the time when Lydgate 
and Occleve were stumbling in bsrd verse, people 
must have laiown the rattling rhythm of good 
ballads. 

In the fifteenth century too carols were popu- 
lar. Ballads wore recited ; carols were sung 
to music. The ballad had many subjects and 
few metres, but the carol, limited to a re- 
ligious subject, sought variety in form. 

In the Mystery Plays, MoralititJs, and Interludes 
{see Drama, p. 134) snatches of lyric appeared, 
and as drama w'as popular, the lyrics of these 
plays must have assistfxl ballads and carols to 
rescue poetry from the hopeless verse of tho 
Chauccrians. 

Italian Influence. — ^Wyatt and Surrey are 
usually coupled together as the poets who in- 
troduced Italian influence. But the credit 
belongs to Wyatt, He introduced from Italy 
the soimot and various lyric measures. He 
tried hard to perfect the loose verse left as legacy 
by tho Chaucerians, but his success was not 
complete. Surrey completed his work. Wyatt 
would pronoimoe “ suffer ” as “suffer” if rhyme 
required it, thereby following Chaucer ; Surrey 
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insisted on eaoh word’s having its proper stan- 
dard. His verse is a great advance on Wyatt’s. 
Moreover, he is feunous as the introducer of blank 
verse. 

Wyatt and Surrey gave English verse strict- 
ness, and this strictness obtained until Spenser’s 
time. Gascoigne used blank verse in the Steel 
OloBSt but his chief title to notice is his being 
the author of InetrxictionB^ a book telling poets 
to ** keep the meebsure ” in writing verso. 

Sackville shows the result of Wyatt and 
Surrey’s teaching ; in his poetry is the new 
music and freedom of the Renaissance. And 
Sir Philip Sidney in his Stella sonnets is far 
beyond the rude attempts of the reformers. 

Spenser. — ^As Chaucer perfected the mediocre 
verso of his predecessors, so Spenser took up 
the verse of the reformers, Wyatt, Surrey, Sack- 
ville, and perfected it. In the ShephertV a Calendar 
you find him experimenting with diction and 
metre. He uses archaic and dialcHJt words, 
hence we find Ben Jonson saying that Spenser 
“ in imitating the ancients writ no languagtJ.” 
In his masterpiece the Faerie Quecne he shows 
the results of his experiments — perfect music 
and diction. Many of the passages are full of 
purple and gold. 

In subject the Faerie Quecnc is an allegory — 
to many readers, it must be admitted, a tiresome 
allegory. It is full of knights -errant and villains, 
chebste women and bad women. And like a true 
romance it shows that good always triumphs ; 
Spenser is no realist. Ho idealises Queen Eliza- 
beth, possibly the least ideal women in history. 
He had no definite message as Langland had ; 
allegory was to him a mere framework for his 
glorious word-pictures. In Spenser’s work subject 
is of no account ; the treatment is everything. 
Hence his greatness lies in his pictures and 
music. Ho is the forerunner of poets like Keats 
who love beauty for its own sake, rather than 
of poets like Blake and Shelley who have beauty 
and a vision. 

From Spenser to Milton. — ^The poets im- 
mediately following Spenser are usually called 
the Spenserians, but the appellation is misleebding, 
for two other poets influenced the poetry of the 
seventeenth century. They were Domie and 
Ben Jonson. 

Donne. — ^Most writers call Donne the hecbd 
of the “ Metaphysical School of Poetry.” 
” Metaphysical ” here means “ beyond the 
physical.” Hence Metaphysical poetry strove 
to give words and phrcbses a meaning beyond 
their obvious meaning. Donne’s own poetry is 
full of passion and fine music, but his imitators 
carried the Metaphysical poetry to ludicrous 
extremes. 

I Donne is a good example of the intellectual 
Benaissonce wit, as shown by his mathematical 
analogies and classical phraseology. Spenser 
i^ows Gothic art ; his is beautiful. Donne on 
the other hand is clever ; he looks on verse as a 


task, but he performs his task excellently. The 
reader shotild turn to the articles on Art for a 
full discussion of the Renaissance, jjkid all that 
it meant. 

Ben Jonson, — .Tonaon is usually spoken of as 
a classical poet, ** classical ” referring to Greek 
and Latin. The main characteristic of Greek 
literature is its moderation ; it has no excess, 
no ornament for ornament’s sake. Romantic 
literature is very different ; think of the French 
romances with their jumble of incident, their 
lack of unity. Spenser’s Faerie Queene is un- 
classical ; it has all the exuberance of romance. 
So when wo call Ben a classical poet we mean 
that he eschewed excess of ornament. He 
copied the balance and “ correctness ” of the 
classics, and hated extravagance. His well- 
known song “ Drink to rao only ” has nothing 
far-fetched about it ; it is simple. 

The Influence of the Great Three, — ^We may 
say with some truth that Spenser followed 
Italian, Bon followed the classics, and Donne 
followed neither. The Fletchers — Giles and 
Phinoas, Browne and Wither show the influence 
of all three. Carew, Suckling, Lovelace, and 
Herrick are disciples of Bon. They retained 
his classical form but they introduced senti- 
mentalism and ” conceits ” (i,e, extravagant 
fancies) of the Metaphysical school of Donne. 

Compare Suckling’s “ I prithee send me back 
my heart ” with Ben’s ” Drink to me only,” 
and you will find Suckling’s poem rather trite 
and ” conceited.” But Herrick beats Ben in 
grace and compression. 

Donne’s followers included Herbert, Vaughan, 
and Crashaw, but these poets also owe some- 
thing to Spenser’s music and Ben’s simplicity. 
The Metaphysical school was in the main bad. 
When Crashaw writes of a lady’s eyes as ** walk- 
ing baths, compendious oceans,” poetry is 
evidently in a bad way. 

Euphuimi, — In Elizabethan times there was 
a great vogue of extravagant language and 
thought. Other countries suffered from the 
same trouble. In Italy Marini popularised 
extravagant writing. Euphuism in England 
was the equivalent of Mariuism in Italy. The 
name arose from John Lyly’s Euphuest a novel 
full of excessive alliteration, far-fetched “ con- 
ceits,” and extraordinary similes. Euphuism 
became fashionable, and, as we shall see under 
Drama, Shakespeetre and others came under 
its influence. Euphuism in prose and the 
Metaphysical in poetry are the main features of 
the period. 

Shakespeare. — It seems foolish to place 
Shakespeare after Herrick in a discussion of 
poetry. Our reason for doing so is that Shake- 
speare stands apart from any school. 

Shakespeare the dramatist we discuss else- 
where ; here we are concerned with the poet. 
No one denies that he is of the highest rank 
poet. The blank verse of his plays is magni- 
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ficent ; his lyrics and sonnets are unsurpassable 
in their musio and painting ; his poetical imagi- 
nation, at least in his later works, is unlimited. 
Under Drama we discuss Shakespeare's philo- 
sophy and message (p. 136). His importance 
in the history of poesy lies in the fact that he 
perfected the form of poetry, having for one 
thing absolute confidence in his language. He 
has more freedom than Spenser. He follows 
no rules as Gascoigne did ; his guide is his ear. 
Hence we find his lyrics tripping along in all 
kinds of measures, his blank verse ignoring all 
conventional pauses and running on in para- 
graphs. Before him Marlowe, Peele, Greene, 
and other dramatists used blank verse ; but, on 
the whole, without freedom. They wore apt to 
stop at the end of each line,, to bring the pause 
(csssura) in at a fixed point in the line, to use 
ordinary feet like the iamb and the trochee and 
to ignore feet of three syllables (trisyllabic feet). 
Shakespeare when he began was conventional 
too, but ho soon sought freedom in his blank 
verse. 

The Decline of Blank Verse. — In his late plays, 
e.g. The Tempest^ Shakespeare’s blank verse 
becomes too free ; it uses much redundance, 
an extra syllable at the end of each line. Beau- 
mont and Fletcher show the .same fault, only 
more so. The later poets Davenant and Suckling 
exaggerate this freedom until their blank be- 
comes a kind of prose. 

Elizabethan Lyric. — In tho late years of the 
sixteenth century a great lyric outburst occurred. 
At this time many wrote ve'rse for private cir- 
culation, and these versos sometimes found their 
way into miscellaiiios. An early Miscellany is 
tho Paradise of Dainty Devicea (1570), but in 
it is very little lyric. The Gorgeous Gallery of 
Ocdlant Inventions contains much rubbish, as 
its euphuistic title might suggest. 

About 158$ three musicians, Byrd, Tallis, and 
Dowland wrote songs, and these men, along 
with musicians like Morley, Jones, and Orlando 
Gibbons, lent to lyric the charm of music. 
Sidney, Lyly, and Peele had written delightful 
lyrics before this, but until the musicians came 
lyric was not always musical. Campion, the 
great lyrist, was a skilled musician. Students 
should read Mr. Bullen’s edition of tho late 
miscellanies, England's Helicon (1601) and 
Davison's Poetical Rhapsody (1602), but the 
ordinary reader will find the Golden Treasury of 
Songs and Lyrics a most companionable volume. 

Summary, — Between Spenser and Milton we 
find lyric thriving and blank verse decaying. 
The character of the Elizabethan Ago is better 
discussed under Drama, but we may learn some- 
thing from the poetry of the period. Eliza- 
beths pKietry is not ^dactic ; the poet has no 
message to teadi, no “ reform ” to preach. He 
ia content with life and society, and does not 
concern himself with prophesying. Realism is 
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conquered by romance. Idealisation of woman 
and the search for euphuistic conceits go hand 
in hand. The glory of the period is its song ; 
sometimes it is extravagant, often it is simple in 
its beauty. England under the Tudors was 
no Paradise, but Elizabethan song makes it one. 
The robbing of the peasants under the system 
of “ enclosures *’ does not seem to have in- 
spired any one to voice their wrongs in song. 
•Die poets have eyes only for their lady-loves ; 
their poems are individual, not communistic. 
Patriotism was not often expressed. Daniel 
wrote historical poems. Drayton wrote The 
Ballad of Agincourt, a fine war song, but Drayton 
is at his best in his great sonnet “ Since there’s 
no help, come, let us kiss and pail ” — an expres- 
sion of personal, not national emotion. 

Milton. — We have seen that Chaucer, Spenser, 
and Shakespoaro came to redeem tho compara- 
tively bad verse of their predecessors. Milton 
is the fourth great redeemer of English verse. 
Tho blank verso of Shakespeare’s successors 
was weak siulY ; lyric alone was good. Milton 
practically ignored the lighter lyric, but he made 
of blank verse sometliing grand and noble. 
Hitherto blank had been dramatic only ; Milton 
used it for epic. He gave to poetry a glorious 
poetic diction and the great Miltonic organ- 
music. 

In his early poems we see the influence of 
Spenser and Donno, but ho soon leaves behind 
the exuberant style of tho romantic and becomes 
Vergilian. In nature he was austere and re- 
ligious in a I’uritan sense, and the sumptuous 
cxcHws of Romanticism was foreign to his nature. 
He is not medieval ; the mere fact that he 
contemns the Church — a medieval inst’<;Ution— 
shows that he is a heretic. His “ inx/dcmism ” 
is treated under Prose (p. 127). 

JMilton is a poet of manner rather than of 
matter. In U Allegro or II Penseroso the subject 
does not matter; the beauty lies in the treat- 
ment. So in Lycidas, an elegy on the death of 
his friend King, ho chooses the conventional 
pastoral, and uses it to attack the Church. 
Pastorals originally were poems contrasting tho 
free life of shepherds with the meretricious 
Joys of the town -dweller. Poets began to put 
critical remarks in the shepherd’s moutlis, so 
that the pastoral became a kind of satire. 

Again, in the great epic Paradise Lost and in 
Paradise Regained^ tho story is of less importance 
than the manner of its telling. The majesty of 
the theme, the music of the versos with their 
euphonious proper names, the thunder of tho 
mighty battles — these give the epic its grandeur. 
One feature of the story is of high importance— 
the character of Satan, the real hero of the 
epic. , 

Milton’s sonnets are important historically. 
Before his time sonnets usually treated of Love, 
and were, as a rule, written in sequences. Milton 
used the sonnet for any subject that occurred 
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to him. Some of his sonnets are poor ; others* 
e,g. On his Blindness^ and On the Maasaore in 
Piemontf are of the highest rank. 

From Milton to Pope. — It should be re* 
membered thattho motaphysioal poets* Crashaw* 
Herbert* and Vaughan and the Caroline lyrists 
Lovelace* Herrick, Carow* and Suckling flourished 
during Milton’s lifetime. Practically all poetry 
was tinged with metaphysical “ conceits.” The 
lyrists kept Ben’s classical form, but added 
fantastic conceits.” One feels that they do 
not feel deeply ; when Carew writes about a 
fly that blew into the eye of his mistress, 
and suggests that Love attracted the fly, wc 
know that simple sentiment has been super- 
seded by fanciful sentimentalism. Marvel, who 
lived a little later, could play the Miltonic 
trumpet and Caroline flute with equal mastery. 
In Herrick and Suckling wo find a departure from 
the romantic influence of Provencal love-lyrics. 
Herrick has no suggestion of the service to 
woman found in chivalry ; and Suckling rejects 
the chivalrio respect for women. It may bo 
said generally that from Ben’s time the influence 
of Anacreon, Catullus, and Horace supei-seded 
Petrarchian romanticism in lyric. 

Of high importance is the change in the form 
of verse. The Elizabethan poets were primarily 
free and exuberant in style ; in other words, they 
followed the excess of Romanticism, not the 
Hellenism of Classicism. Their followers chose 
the “ correctness ” of the classical style ; from 
Cowley and Waller to Pope we find that freedom 
is eschewed ; the heroic couplet becomes more 
and more strictly moulded, until in Pope we 
find it a two -lined stanza containing a thought 
of its own. This change is a direct outcome of 
the spirit of the now ago. The Elizabethans 
were primarily in love with imagination ; then 
imagination grew weak and poetry became 
strained with “ conceits.” The Restoration 
period was critical, not imaginative ; it called 
itself the age of “ good sense.” 

Under Elizabeth England was a united nation ; 
Englishmen took things for granted ; they 
believed in monarchy, the church, the state. 
Under the Stewarts and during the Common- 
wealth England was disunited ; the nationalist 
had become a party politician. People found 
themselves forced to take sides, hence wo find 
the battles between Anglican and Puritan, King 
and Parliament, the “ Correct ” school of poetry 
and the Romantic school. And wo find that 
poets are now partisans. Waller, Cowley, and 
Dryden eulogise Charles II ; Andrew Marvel 
satirises Clarendon, and chooses the dangerous 
subject of the slitting of Coventry’s nose. 
Butler’s Hudibrets satirises the Parliamentarians, 
#nd Oldham satirises the Jesuits. Satire was 
no new thing in England. Jean do Meung's 
part of the RamaurU of the Rose satirised women 
and the religious orders ; Skelton attacked 
Caidinal Wolsey; Langland satirised Church 


abuses, as did also the Scottish Chauoerians. 
Donne wrote satirical poems. 

In Butler’s Httdihras we find the Roae elements, 
the satire on woman and the religious ordeiu— 
nonconformists. 

The age of “ good sense ” was not inspiring. 
A poet may find inspiration in Macbeth or King 
Lear or Satan ; he will hardly be inspired by 
Coventry’s ear. The romantic idealisation of 
a lady-love had degenerated into servile flattery 
of the Stewart kings. Spenser’s flattery of 
Elizabeth was idealisation ; Waller’s flattery 
of Charles II was something less pardonable. 

Dryden (1631-1700). — ^Dryden began by 
writing poetry after the metaphysical manner, 
then he took to writing plays (see Drama). His 
third period is the period of his satire, theolo- 
gical poems, and translations. He is a greater 
satirist than Marvel or Oldham ; his Absalom 
and Achitophdy The Medal y and MacFlecknoe 
are masterpieces. His great theological poems 
are Religlo Laieiy and The Hind and the Panther, 

His importance in the history of poetry lies 
in his perfecting the satire and in his mastery 
of nearly all kinds of verse as distinguished from 
poetry. His heroic couplets are the best of 
their kind ; they are not so rigidly “ correct ** 
as Pope’s, and consequently have not the same 
monotony. 

If felicity of expression and absence of irregu- 
larity in verso make our greatest poets, Dryden 
stands beside Shakespeare and Milton. But if 
wo require from our poots ideas, imagination* or* 
combined with complex harmonious metre, pas- 
sion, Dryden is not of the first rank. In truth 
tho form of his and his successors’ art was con- 
ventional and fixed ; it could be manufactured. 
The matter only was of value in this Age of 
Reason. 

Pope (1088-1744). — ^Although “correctness” 
flourished during the later seventeenth and 
earlier eighteenth centuries, the couplet was 
not accepted by all poots. The Restoration 
lyrists — ^Dorset, Sedley, Rochester, and Mrs. 
Bohn were writing songs sweet but decculent. 
Historically, however, tho coupleteers are of 
moat importance, and of those Dryden and 
Pope are tho recognised masters. Pope began 
his career with pastoral poetry, and described 
the country in the artificial terms of town life. 
Then in the Essay on Criticism he laid down 
his “ correct ” views on poetry. The Rape of 
the Lock is truly representative of an age that 
had eyes for trifling matters only, an ago of 
stupid town gaiety and puerile partisanship and 
rivalry. After this was written. Pope took to 
translating Homer, but his famous work belongs 
to his last period, the period of hia Essay on Man^ 
Dunciad, Satiresy and Epistles, 

His couplet is a marvel of neatness and com- 
pression ; his satire is scathing. So far as form 
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is concerned, Pope is a great poet. As a philo- 
sopher he is “ the apostle of the commonplace ” ; 
his imagination is negligible ; his passion is 
ruled out hy ** common sense.” He was the 
conventional poet of a conventional period. 
“ Follow nature,” he cries, but he means “ For 
any sake don’t do anything original. Nature 
was fully treated by the ancient Greeks and 
Latins ; their rules were ‘ Nature methodised * ; 
don’t depart from these rules.” 

Dr. Johnson and Goldsmith were poets of the 
Popian School, the latter being the last great 
poet of that school. In Goldsmith we find tho 
Popian couplet, but he has got away from con- 
ventional ” poetic diction ” and describes 
scenery with fresliness and truth. Yet in The 
Deserted Village ho is “ correct ” enough to 
prevent the poem’s being of the first rank. 

The Romantic Revival. — Tho correctness ” 
of the age of “ good st'iise ” could not last. 
Domination of poetry by the couplet and con- 
ventional diction led to a revolt. During Pojje’s 
life-time, Thomson’s Seasons appeared. Tliough 
not poetry of the highest kind, the Sea-nons 
are of the greatest importance historically. 
They are written in blank verse, and go straight 
to Nature for their illustrations. In The Castle 
of Indolence Thomson uses tho Spenseriem 
stanza. Others wore protesting against the 
“ correct ” school couplet. Young’s Night 
Thoughts was in blank verse ; Collins and Gray 
practised many kinds of irregular measures in 
pseudo-classical forms, but often with much 
ofTect. 

We saw how tho Elizabethan romanticism 
degenerated into cheap, inoaiiingloss “ conceits.” 
The “ correct ” school of Dryden and Pope 
came as a rescue. The ElizaVjetlian poets were 
imaginative dreamers who idealised continually, 
but at worst they were gi’eat artists technically. 
In the “ correct ” period idealisation has gone ; 
tho poets are realists, although, it must be con- 
fessed, poor ones. Tliero is much realism in 
the satire of the period, but in description 
realism is lacking and tho form of their ex- 
pression has become standardised. Poets de- 
scribed nature in stock-phrases. “ Poetic dic- 
tion ” made poetry ludicrous. “Poetic diction” 
originally came from Milton. 

The rebels who revolted from this arbitrary 
tradition did not foolishly invent a method of 
their own. In looking back on their country’s 
poetry they found ready to hand forms of ex- 
pression which satisfied all their ideals. It was 
not easy to imitate the form of an Elizabethan 
lyric. These and other great poems showed 
few tricks for the pupils to imitate, but they 
held out countless goals for inspired appreciation. 

During the eighteenth century poets shrank 
from calling a spade a spade ; a wood is a 
“grove,” a man is a “swain,” the moon is 
“Diana.” Milton’s Adam in Paradise Lost 
was the Culprit ; he called the sun “ this diurnal 
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star,” and in Pope and Thomson and Gray we 
find Adam’s successors. 

Tho chief feature in tho Romantic Revival 
was the looking back to ancient poetry. In 
1765 Percy’s R cliques of Ancient English Poetry 
was published, and the eighteenth century made 
the acquaintance of fine old ballads and lyrics. 
In 1774 Warton’s History of English Poetry 
disillusioned the many Englishmen who believed 
that the poets before Dryden were worthless. 

Tho Revival is by some dated from Chatterton, 
who in 1764 began to produce the Rowley Poems, 
which ho alleged wore the work of a fifteontii 
century poet. Tlieae poems are of the new 
romantic poetry. In Cowper we see the tran- 
sition poet ; ho writes stiff couplets after Pope, 
and shows tho bad poetic diction of the period, 
but like' Thomson he goes straight to Nature 
for his colours. Crabbe also goes to Nature, 
and thf)ugh he uses tho couplet he belongs to 
the new rather than to the old order. 

Blake . — When wo come to Blake we are be- 
yond the reach of the Popian school. In form 
alone his poems are as free as Shakespeare’s. 
But Blake’s claim to greatness does not rest on 
his verse forms alone. The twentieth century, 
tho period of realism and naturalism, has dis- 
covered in Blake a forerunner of Nietzsche. 
Blake, sometimes spoken of as “ the English 
Nietzsche,” forestaMed Nietzsche in declaring 
that the world should get rid of the idea of sin 
and jMinishmont. When Blake says “ Put off 
holiiu'ss, and put on intellect,” “ Be yourself,” 
“Energy is the only life,” we might be excused 
for tliinking that a Nietzschian is speaking. 

Burns . — ^Almost contemporary with Blake, 
Robert Bums was writing poems that had no 
resemblance to tho “ correct ” school work. 
Tho Scottish Chauccrians used on artificial 
literary language, Middle Scots. By the time 
of Montgomerie, Middle Scots was almost dead. 
.And when Dmmmoud writes he is an English 
Elizabethan in language and thought. But 
before Bums wrote, we find Allan Ramsay and 
Ferguson using dialect in poetry, but it was 
Bums who raised dialect to a good literary 
medium. Bums owed much to these two 
pioneers ; Ramsay wrote tme pastorals filled 
with first-hand description of rural life (the 
Popian school’s pastorals were conventional and 
second-hand) ; Ferguson, tho delicate youth 
lionised by tho Edinburgh smart set, gave vivid 
poems of Edinburgh life. 

Bums’s fame rests on his lyrics, but he is not 
one of the greatest of lyric writers. There is 
hardly one of his poems which is at once simple 
without being commonplace, and whose every 
woi'd or syllable is inevitable, as is the case with 
the great artists. Our chief thanks are duo 
to him for turning the thoughts of literary 
people of his time against the Popian couplet, 
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His ezeoution is not to be compared with that 
of Blake. 

Like Shakeepeare he often took old works 
and rewrote and nearly always bettered them. 
His poems in English are inferior to his dialect 
poemSy being very stilted in their language. 

Blake was a philosopher with ideas ahead of 
his time ; consequently ho was known to a 
coterie only. Burns, as a man of his time» a 
keen observer, a graphic doscriber, a malignant 
laugher, a sweet singer, was lionised in Edin- 
burgh. His idea of freedom is platitudinous ; 
a man who prided himself on being a Jacobite 
was no t a democrat. H e was not a deep thinker ; 
he was ruled by heart, not by intellect. Scotland 
has made Burns a god, just as Britain has made 
Shakespeare a god. People quote tags like 
“ A man’s a man for a’ that,” and imagine they 
are quoting great thoughts. Lot us grant that 
he was a genius, though artistically hardly more 
than inarticulate. Ho was at his best when ho 
felt most keenly, as in his satirical poems like 
Tam o' Shanter — perhaps his greatest work. 
Let us love him for his humanity, but let us 
realise that Robert Bums was no great philo- 
sopher, that he wrote poems of democracy 
without the true democrat’s “ vision.” 

Wordsworth and Coleridge. — In 1798 the 
Lyrical Battada^ a book of poems by Wordsworth 
and Coleridge, was published, and the appear- 
ance of this book is generally considered the most 
important event in the Romantic Revival. 
The poets explained that Wordsworth’s aim 
was to make the common uncommon, while the 
aim of Coleridge was to make the uncommon 
acceptable. Wordsworth cJiose ordinary sub- 
jects, e.gr. We are Seven, The Idiot Boy: Coleridge 
chose a supernatural tale. The Ancient Marinext 
and made it credible and acceptable. 

Wordsworth had theories about poetry. He 
held that poets should use the language of 
rustics, and when he carries out his own theory 
he writes drivel like The Idiot Boy, Ho was the 
enemy of eighteenth century “ poetic diction ” 
and all the conventional ” town poetry ” of 
the Popians. His attitude to Nature w€is new. 
Milton saw Nature through books ; Thomson 
and Crabbe described Nature at first hand. Ho 
was a creative poet ; he i*efusod to accept other 
men’s subjects and philosophy as Shakespeare 
and Bums did. Wordsworth described Nature, 
but to him, pantheist as he was, it was a great 
spiritual power. Sometimes he would appear 
to mean “ God ” when ho writes “ Nature.” 
He has no passion and no dramatic instinct, but 
he has profound religious feeling. Much of his 
poetry is poor stuff, but in The Prelude, TvrUem 
Abbey, the Ode on Intimationa of ImmortcdUy, 
and some of his sonnets, he rises to the highest 
poetical excellence. The thoiight is original 
and profound ; the form completely satisfying ; 
the execution inevitable. The result is a com- 
plete artistic whole. 


Coleridge’s fame as a poet rests upon his three 
dream pieces, The Ancient Mariner, Chriatabel, 
and Kubla Khan, These are unsurpassable 
for glorious imagery, music, mystery, and sug- 
gestion. In his work is that element of strange- 
ness observable in all great poems. Every 
vowel and consonant in his poems has a 
value. 

So^ahey (1774-1843). — Nowadays Southey is 
praised as a prose writer and adversely criti- 
cised as a poet. Ho was not of the first rank, 
although in The Curae of Kehama and Thaldba 
ho sometimes glimpses the heights. His popular 
pieces. The Inchcape Bell, the Batde of Blenheim, 
the Well of St, Keyne, are commonplaoe in 
sentiment and execution. 

ScoU (1771-1832). — Mere story-telling is not 
the highest poetry, and, because Scott wrote 
long narrative poems liko The Lay of the Last 
MinatreL The Lady of the Lake, Marmion, he 
has boon belittled by many critics. But his 
poetry is not often poor; it has music of a kind, 
and has done more to tune the ear of the people 
to riding rhythm than all the works of Words- 
worth, Coleridge, Shelley, and Keats. But his 
music is to theirs as that of Rossini is to 
Beethoven. 

Scott was a sort of Socialist-Tory with aristo- 
cratic theories and a democratic practice. He 
had no class-prejudice ; he was at home with all 
social grades. His chief characteristic was his 
lovo for the romantic past ; while Byron and 
Shelley were working themselves into a passion 
of excitement over the French Revolution, 
Scott was unmoved. His “heaven on earth” 
was a dream of the past ; Shelley’s “ heaven 
on earth ” was a dream of the future. 

Byron (1788-1824). — Byron, according to 
foreign critics, is our greatest poet, but this is 
probably due to ignorance of the beautiful in- 
tricacies of the English language. There is too 
much rhotoric about his poems ; he seems to be 
continually obsessed by a pose. His technique 
is hardly better than that of the men who write 
for Punch, But his thought gives him a place 
in the history of poetry, for he is a master of 
invective and curious satire. His “ indignation 
nearly made him a poet,” but he had no restraint, 
nor had he the inspiration that redeems lack 
of restraint. His fame among his contemporaries 
rested partly on his social rank, partly on his 
egoistical personality, partly on his somewhat 
shallow philosophy. 

Shelley (1792-1822). — Shelley, along with 
Blake, Wordsworth, and Browning, belongs to 
that class of artists which is not content to 
accept current views on morality, religion, 
economics, and other ideas. Shakespeare, 
Bums, and Tennyson are of the opposite camp. 

Shelley was inspired by the doctrines that 
produced the French Revolution ; the doctrinei^ 
that have moved all reformers from Prometheu4 
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to Larkin. The poet is the man \vho cuts 
keenly^ as with a blade of clean steel into the 
heart of things^ and can express his thoughts in 
great language. That is what we call inspira- 
tion. He believed that all men are bom free 
and equab and that by reasoning and love all 
inequalities of rank could be abolished. Ho 
was a rebel against authority of any kind ; he 
wanted to abolish priests, marriage, and war. 
His ^ger against what was established was a 
vague anger ; he saw the rottenness of a social 
order that was worse than that of our own time. 
He had no plan for abolishing the evils except 
a firm conviction that all would be righted by 
love. But that is of minor importance ; poets 
are not concemixi with the details of their 
Utopias. Ho had a vision of a better civilisation ; 
ho lived for freedom of soul and body. In other 
words he was ahead of his times. 

But great vision and a passionate love for 
freedom do not make a poet. To these Shelley 
added a marvellous lyrical power that has never 
been equalled. His verse is full of word music. 
Each vowel and consonant does its part like 
each note of a piano. In the end nothing is 
forced ; all wotvrs tho inovitableness of genius. 
It is impossible to imitate him. His thought 
is profound, and often difficult to seize bc'causo 
of its delicateness. His descriptions of natural 
scenery are like a Turner landscape. 

Keuta (1796-1821). — Keats is one of our 
greatest poets, but he has not Shelley’s keenness 
of vision ; ho is concerned with beauty only. 
In his early work he is over-luscious ; he drowns 
his poetry in sensuous imagery, and not seldom 
becomes mawkishly sentimental. But in pieces 
like La Belle Dame sans Merci, The Ode on a 
Qrex'.ian Um, Ode to a Nightingale, Ode to A iUumn, 
Isabella^ Hyj>erion 9 The Eve of Si, Agnes, his 
odes and sonnets, we find poetry full of gorgeous 
imagery and haunting music. 

Words are often used for the more soiuul, 
and archaisms are not scorned. If you read 
Keats aloud, mouthing every syllable, you will 
be rewarded by a great sensuous pleasure. And 
if you compare his work with that of tho pre- 
Raphaelite painters, who tried to do on canvas 
what he did in verso, you will realise that Keats 
was on surer ground. 

It is impossible here to consider fully the minor 
poets of the so-called Romantic School. Some 
of them are possibly better known to the people 
than either Shelley or Keats. 

Perhaps the most popular poet of the firat 
half of the nineteenth century is Mrs. Hemans, 
author of The Better Landt The Graves of a Houses 
holdt and many other poems of sentiment or, 
rather, sentimentalism. Tho student should 
read The Graves of a Htmsehold (“They grew 
in beauty, side by side,** etc.) and then read 
Shelley’s Ode to the West Wind, If he cannot 
see that the former is commonplace in thought 
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and excessive in emotion he should eschew poetry 
altogether. 

Other popular minor poets of the period are 
Moore, the oomposer of so many Ir^i songs; 
Campbell, tho author of Te Mariners of England, 
Hoherdinden, and other patriotic poems ; Thomas 
Hood, author of The Song of the Shirt, The Bridge 
of Sighs, The Dream of Evigene Aram ; Macaulay, 
tho essayist and historian, who wrote Lays of 
Ancient Rmne, Less well known are James 
‘"Hogg (1770-1836) and Leigh Hunt (1784-1869). 

“Tho Ettrick Shepherd,” has a few pieces 
of real poetry in his voluminous verse ; and 
Hunt is remembered chiefly because his florid 
style influenced Keats. 

The Vietorian Poets. — ^Tho poets we have 
been studying all belong to the Romantic Re- 
vival. Wo saw that tliis Romantic Revival 
broke tho classical correctness and convention- 
ality of tho Popian school. Tho Victorian Age 
does not break with the Romantic Revival, it 
is a continuation. Tlio poetry wo have been 
considering is not strictly democratic. Words- 
worth in his early work is inspired by the French 
Revolution ; Shelley is tho apostle of tho idea 
that led to tho French Revolution ; Byron seeks 
after freedom of a kind. But Coleridge and 
Keats follow mystery and beauty : of the minor 
pools only one is a true democrat — Thomas 
Hood. 

Tlio Victorian Age is at once democratic and 
scientific. And science brings scepticism in 
its train. Darwin’s theory of Evolution shook 
traditional belief in the Creation ; Sir Charles 
Ly ell’s geological discoveries sliook treMiitional 
belief in the Flood. Doubt became general) 
and doubt always involves questioning. 

Tennyson , — ^Tho spirit of the Victorian period 
is best reflected iii the poetry of Tennyson. Ho 
writes poetry around the new ideas introduced 
by the conflict between science and religion 
and by the rise of democracy. But he merely 
puts into poetical language the thoughts of the 
average man ; he has not the vision of a Blake, 
a Shelley, or a Browning. He suggests what in 
journalism is called the Nonconformist Con- 
science. 

As a musician and painter in words ho Is of 
all but tho highest rank. He resembles Keats in 
his love for beauty and harmony, but it is the 
love of tho beautiful which it was tho correct 
thing for a Victorian man of culture to acquire, 
and he adds a sympathetic understanding of 
humanity, that flnds its counterpart in the 
Charity Organisation Society. 

His greatest poems are short, e,g. The Lady 
of Shallot, QHnone, Morte d' Arthur, The Lotm- 
Eaters, The Palace of Art, A Dream of Fair 
Women, These are full of sensuous colour and 
sound, but even in these we have tho smell of 
the lamp. In hia long poems he is far from 
successful. In Metnoriixm is a collection of 
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cairngorms rather than a single large brilliant. 
Maud is marred by its combining good lyric 
with pseudo-socialistic satire. The Princeae, 
though full of songs, is bad as a whole ; it tries 
to combine a Victorian essay on the woman’s 
movement with a frank burlesque. In the Idylls 
of the King Tonnyson is out of his element. 
He did not understand the mystery and morality 
of the Arthurian Legend. He gives to the 
legend the Victorian Protestant morality, thereby 
ruining the story. In Arthur’s time there wara 
no duty required of women ; the relation be- 
tween the sexes was governed by Love, not by 
a conventional moral code. Guinevere was not 
an adulteress. Tennyson turns a beautiful story 
into a lesson on morality. 

Browning. — In these pages we have continu- 
ally spoken of the two kinds of artist — the artist 
who accepts, and the artist who refuses to accept, 
current thought and morals. 

Browning belongs to the latter — ^the greater 
class; Tennyson, with Shakespeare and Burns, 
belongs to the former. While Tennyson was 
accepting the popular views on religion, science, 
and economics. Browning was thinking out now 
views for himself. Tennyson is primarily a 
painter and musician ; the merit of his poetry 
lies in form rather than matter. With Browning 
the form is subsidiary ; he has something new 
to say and ho says it in an almost spontaneous 
way. He ignores the reader ; his intellect is 
keen and his pen alwa3rB lags boliind his thoughts. 
He jumps from one idea to another so rapidly 
that dull readers cannot follow him ; hence the 
hackneyed talk of Browning’s obscurity. 

He is not subjective, unless in his dramatic 
lyrics ; his poems are not expressions of personal 
experience. He is a great novelist in verse. 
The State does not interest him ; he is an in- 
dividualist ; he seeks to discover the secret of 
the individual’s psychology. Love and effort are 
necessary for living a full and free life ; Browning 
looks for spiritual, not material reforms. 

Browning’s word -music was at one time con- 
demned as discordant. The present age has 
advanced beyond the older opinion and recog- 
nises music in Browning as it now recognises 
music in Wagner. The next generation will 
no doubt smile at the early twentieth century 
contempt for the “ discordant music ” of the 
Futurists. 

Browning’s wife, Elizabeth Barrett Browning, 
is known chiefly by two works, Avrora Leigh 
and Sonnets from the Portuguese, She has some 
passion and sensibility, but her poems are marred 
by her lack of an ear for music. 

Arnold and Clough , — ^These poets are true 
Victorians in their scepticism. Arnold’s Em^ 
pedocles on Etruz is a fine example of Victorian 
questioning ; the poet sees faith being destroyed 
by science and intellectualism, and he takes 
r^uge in an almost indifferent resignation. His 
Scholar Oipsy, Thyrsis, and The Porsahen Mer- 


man are much above the others in poetical form. 
Arnold’s thought makes him a most companion- 
able author. Clough felt more deeply, but 
could not express himself so poetically. Both 
are fascinating writers. 

The Pre-Raphaelites. — ^Pre-Raphaelitism, as 
applied to painting, was a movement to im- 
prove the conventional art of the day by a 
return to the art of painters before Raphael. 
Applied to poetry, Pre-Rapliaelitism is a harking 
back to medievalism and romance as an escape 
from the intellectualism and scepticism of the 
ago. The eldest poet of the school was Dante 
Gabriel Rossetti. Ho was a painter, and his 
poems, like his pictures, are mystical and 
sensuous and peculiarly satisfying. He gave a 
now turn to the ballad form ; he added to its 
power, but ho decreased its naivety. He con- 
tinues Keats’ search for beautiful strange words, 
and, like Swinburne, ho brings out undreamt of 
values of English Romids. His sister Christina 
has not his paganism, and sho has greater sim- 
plicity. She is a groat artist in words. 

William Morris was primarily an artist. He 
was a Socialist, but his greatest objection to 
poverty was that it prevented people from 
seeing beaufifiil works of art ; he might be 
called an aisthotic economist. 

Like Rossetti, he seeks romance in the medi- 
eval past. Rossetti wont to Italy for inspiration ; 
Morris tiimed to the Norsemen’s sagas, and ho 
is perhaps unsurpassed as a story-teller. His 
verso goes with a swing ; it is musical and varied, 
but it never roaches the supremo heights of 
poetry. 

Swinburne, the youngest of the pre-Raphaelite 
poets, is often called a decadent because he 
found despair, death, pain, unfulfilled nature, 
unsatisfied love companionable. It is typical 
of the man that he has the <leepost love of the 
sea, and of all men ho knew its cruelty. Swin- 
burne is one of the lesser rebels ; he is anti- 
Christian and pro -Revolutionary. He is a 
heretic in his wonderful transformation of ugli- 
ness into beauty, and ho is always seeking after 
strange gods. But his vision was besmirched 
by his education and surroundings. He is 
classical {Atalantain Calydon is the only English 
drama in the real Greek manner). He is con- 
stantly tending to the pre-Raphaelite notion of 
painting ; he was on the side of Rossetti and 
Burne-Jones, not Whistler and Manet. As a 
metrist he is wonderful ; he gave poetry a new 
orchestral music, a now variety in consonantal 
and vowel sounds. 

George Meredith is a greater rebel. Like 
Browning, his matter is usually greater than his 
manner, yet his Love in a Valley is purely lyrical. 

Edward Fitzgerald in The Bvhaiydt of Omar 
Khayydm voices Victorian scepticism, and 
Coventry Patmore ignores both pre-Raphoelitism 
and intellectualism and writes homely verse, 
Francis Thompson riots in colour and sounds 
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Tht Hound of Heaven is full of purple and 
gold. 

The era of invention and science brings out 
the verse of Rudyard Kipling. He is the 
minstrel of ' Imperialism and strenuousness. 
His verse has much force and energy, but he is 
more interesting philologically as a coiner of 
words than as a poet. Ho has foimded Colonial 
poetry whose chief factors are unreal, “romantic ’* 
subjects, strong language, swinging music. 

At the opposite pole to Kipling is Edmund 
Dowson, chief of the decadents. His Cynara and 
“Exceeding sorrow consumeth my sad heart” 
are technically most beautiful, 'fhe thought is 
unconventional even to morbidity, but the 
harmony of their music will never fail to evoke 
the admiration of literary folk. 

William Watson is a true follower of Words- 
worth and Arnold, with a slight personal note 
of his own. Some of his poems art) sure of im- 
mortality. 

W. B. Yeats has added real romance — ^the 
element of strangeness — to beautiful though 
intricate beauty of form. He is a religious poet, 
as distinguisln;d from one dealing with moral 
or social aspects. Yoats is the foiuulor of a 
school of poetry and dranuv, the chief of whom 
are Lionel Johnson and Synge rosf)ectively. 
They have drawn no nearer to the real Celtic 
spirit than O’Shaughnoasy and his contem- 
poraries did. “ A. E.,” another follower, is still 
alive. Hardy, with a technique not always 
of the highest, carries into poetry his rebellious 
pessimism. Robert Bridges, the Poet Laureate, 
has continued the Miltonic tradition to good 
purpose, and as a lyric writer ranks in his best 
moods with the highest. Most of his w'ork, 
however, is in the nature of poetical exercise. 

Masefield’s poetry is too often sententious, 
but his poems have done much good in popularis- 
ing poetry. 

W. W. Gibson and Lascolles Abercrombie 
are possibly our best modem poets. Gibson 
sees the world that the man in the street sees ; 
but he throws undreamt of lights on it. Some 
of his lyrics are the most beautiful things in 
present day art. His restraint is admirable, 
his feeling profound, his wisdom simple iii its 
sureness, his use of words inevitable. He does 
not confuse art with nature. Ho describes tho 
thoughts and feelings of his characters as Synge 
does in his plays, not as they would speak in 
ordinary conversation, but in the words they 
use in everyday life placed in an order of sim- 
plicity they would employ if they were poets. 

Abercrombie connects more easily with his 
predecessors than Gibson does ; you often catch 
a note of Milton in his work. His thought is 
always very subtle and his psychology difficult. 
As a metriat he is probably the greatest living. 

The best modem poets, Gibson, Abercrombie, 
John Drinkwater, W. H. Davies, James Stephens, 
Walter de la Mare, and Rupert Brooke, are not 


imitators, and are seldom hampered by traditional 
prejudices about subject or form. They are 
alive to the world around them ; they despise 
nothing real, but they are not content to state 
what they see in an inartistic way. 

PROSODY 

Prosody is the study of the constitution of 
verso. It is really a breaking up of lines into 
syllables, and when we break up a line into 
syllables we are said to scan it. Note the follow- 
ing lino : 

The 1 boy \ stood | on [ the | bum ] ing 1 deck. 

This lino contains eight syllables, and is said to 
bo an octosyllabic line (Lat. octo, eight). 

Now each syllable has a quantity ; wo either 
lay stress on it when we pronounce it, or we do 
not. In scansion it is wise to place tho symbol 

which means “ short,” above an unstressed 
syllable, and the symbol which means “ long,” 
over a stressed syllable. Road the above line 
aloud and you will find that you emphasize 
tho syllables boy, on, burn, deck. The line is 
therefore scamied : 

Tho boy | stood on | t£o bum | ing deck. 

This brings us to the consideration of “ feet.” 
A foot may be monosyllabic (consisting of one 
syllable), disyllabic (two syllables), trisyllabic 
(three feet.) Feet of more than three syllables 
are not often required in English prosody. 

Disyllabic foot are of throe kinds. An 
consists of a short and a long, e.g. 

m. y ^ \J m, mm 

delay, invito, to see, to you. 

A trochee is a foot having the first syllable long 
and the second short, e.g, 

mm m. \J m. \J 

injure, artful, call for. 

A spondee is a disyllabic foot having both 
syllables long, e.g, 

flowed forth, there lies. 

Note that tho long and short symbols have 
nothing to do with long and short vowels. 
Tho i oi ia is short, but if you say “ he is in ” 
you can lay stress on the in, and in scanning 
you may write 

w y .. 

he ia in. 

Wo can now scan verses : 

Tho boy | stood on | tl&e burn | ing deck. 

The shades | of night | wore fall 1 ing fast. 

^ mm . mm . ^ mm 

Make weep ( the eyes | of day 

Tempt not ( the tyr | ant sea. 

Of that I waste place ] with joy. 
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The student need not attempt to memorise 
the words iawib^ trochee, spondee. All he should 
remember is that disyllabic feet aie the com- 
monest in English prosody. But there are other 
feet — ^feet with three syllables. The trisyllabic* 
feet in English prosody aro the armpasst ^ 

\J mm . W W 

e,g, interfere, and tho dactyl ^ Jj ejj. cinema. 

In scanning it is sometimes better to change 
a dactyl into an anapaest. Note the following : 

Terror | and mys ) tery, guard | her shrine, | I 

The Assyr | ian came down | like a wolf I on 
the fold. 

\m/ ... . . W W . W 

I bring | fresh showers | for the thirst j mg 

flowers. 

’Tis the mid 1 clle ^f night | by tho cas | tie 
clock. 

MiWW mWW w WW m mm 

Merrily | merrily | shall 1 live | now. 

The following line might be scanned in dactyls: 

Four for the | quarters and | twelve for tho | 
hours. 

but it is better to start with a monosyllabic 
foot {t.€. a foot of one syllable), and scan in 
anapaests. 

mm KJ \m> . W \ •• . ^ ^ 

Four I for the quar | ters and twelve | for the 
hour. 

Try the same experiment with tho previous 
line, 

Merr | ily, men* | ily shall | I live now, 
and you spoil the rhythm. 

Wo shall now try to scan a stanza from 
Stevenson’s “ Shadow March.” 

— .W mm . \J ^ mm . mm .. 

All I round the house | is the yet | black night. 
It stares ] through tho win | dow pane. 

It otawls j in tho cor | ner,' hiding | from the 
light, 

1 How are we to scan the third line ? Suppose we iiso 
a foot ner JThl Tug. 

it crawls I ftt tKe cor | ner, hfd ing | from tHo llipht. 

This will not do : there is a distinct panso after corner. 
Tills panso is called the emura, and nearly every verse 


And it moves | with the mov | ing flame. 

Verse lines receive their names from the 
number of syllables or of feet they contain. 
We speak of a ten -syllable line as a decasyllabic 
line (Greek, dcca, ten), or an eight-syllable line 
as an octosyllabic line (Lat. octo, eight). Again, 
we can call a flve-feot lino a pentameter (Greek, 
pente, five, metron, a measure). Here is a 
typical iambic pentameter. 

The vill I age mast | er taught | his lit | tie 
bcIkjoI. 

It slxould be noted that an octosyllabic line 
may contain more tlian eight syllables. We 
call Coleridge’s Christahel an octosyllabic poem, 
bectiuso there are four feet in most of the lines, 
and in ordinary circumstances we count a foot 
as two syllables. 

’Tis the mid | die of night | by the cas [ tlo 
clock 

And tho owls ( have awa j kenod the crow 1 mg 
cock 

Tu I whit I tu ( whoo ! 

The first lines have eleven syllables each ; 
the third one only four. In it each foot is 
monosyllabic. It may be asked, why not scan 
this lino in two foot, thus : 

w — w 

Tu whit — tu whoo I 

There is only one reason against doing so : 
you make the poem irregular. 

Blank Verse. — It is scarcely necessary to 
explain what rhymed verse is. Verso that does 
not rhyme is known as blank verse, but when 
wo speak of V^lank we meem unrhymed deca- 
syllables. Knowing this we divide Shakespeare^a 
lines into five foot-spaces when scanning. Take 
the first lines of Cyrnbeline. 

ITxrst Gent. You do | not meet | a man | 

^ — — 
but frowns} | our bloods 

lino has a emsura. Very often at tlio cicsura and at tho 
end of a line there is an extra syllable, nsnally called a 
redundant syllable. Yon And It in Shakespeare's later 
plays. Here is a lino from The Tempest. 

And like j tjiis in | sabsuin | tiul pa | go&t fat! ) 

The -e£ at tho end is an extra syllable. We should look 
upon the •ner of comer ns an extra syllable, and scan 
thus 

it crawls I in the cor ( uer || htclii^ I fn^ tile ligTit. 

Remember that rnlos do not matter; let your 
guide you. 
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Not moro | obey | the heav | ena than | our 
court I iers 

Still s^m I as does | the kuig | 

Second Gent. But what ’a | tiie 

mat I ter ? 

Notice that two speakers often contribute 
to one blank line. The last two lines have 
an extra -metrical syllable at the end. 

Prosody is a subject that we advise the 
student to wander into without much guiding. 
Its charm lies in its discoveries. Scan a piece 
of blank verse from one of the early Elizabethan 
plays; then scan a part of Hamlet. You will 
conclude that the main difference between 
Shakespeare and the author of OorbodfMC is a 
difference of ear. Again, compare the jog-trot 
rhythm of Pope’s coupU^ts with the freedom of 
Shelley’s lyrics. In general the history of pro- 
sody is, like that of nations, a history of freedom’s 
breaking with convention. 

But remember that prosody is not the whole 
of poetry. Any Limerick in a prize competition 
will scan easily and well, but a Limerick is not 
poetry. It is possible to be a Keats or a Shelley 
without knowing the moaning of the word 

cajsura.” 

PROSE 

Under the heading Style we have explained 
the difference between plain and ornate prose. 
In the history of prose style we shall find the 
two varieties alternating fairly regularly. The 
weakness of English prose for many centuries 
lay in the fact that writers modelled the struc- 
ture of their sentences on Latin. They thought 
that English would die. Ascham in his School- 
master writes ; “ All men covet to have children 
speak Latin ; so do I because there is no other 
way to bring English to perfection.” Moro 
wrote his Utopia in Latin, and Bacon rewrote 
his essays in Latin so that they might siu’vivo. 
Hobbes, at the age of eighty-five, wrote his auto- 
biography in Latin verse. In the late sixteenth 
century we find Harvey, Wilson, Cheke, Sidney, 
and others defending English and prophesying 
a future for it, but they are thinking of words, 
not of structure. 

Early Prose. — If we except the Anglo-Saxon 
Chronidef the earliest O. E. prose of importance 
is King Alfred’s translation. Alfred set out to 
educate his people, and in translating Boethius 
and Orosiua he introduced vernacular phrases 
of his own. The greatest O. E. prose writer 
woB Elfrio, who flourished in the tenth century. 
His work consists of sermons and Lives of the 
Saints. 

O. B. prose could have no future, as the lan- 
guage was slowly dying. 


English prose proper began in the late four- 
teenth century. Chaucer’s prose is not of any 
great merit ; it is interesting mainly because 
blank verse lines appear in it occasionally. 
Wyclif’s prose is important. He was appealing 
to a lowly audience, and was trying to translate 
scholarship into the vernacular. 

But the greatest prose writer of the period is 
Sir John Mandeville. His Voyage and Travaile 
shows the first prose style. The author has 
got away from translation ; he leaves religion, 
philosophy, and history, and wanders into the 
fields of imagination. The simplicity of the 
book is delightful ; he tells his story as a child 
would, breathlessly running on in a series of 

ands.” 

The following sentence illustrates Maudeville’s 
simple ( ase : — “ And when she saw that he 
turned not again, she began to cry, as a thing 
that had much sorrow.” 

The next great prose writer is Malory, the 
author of Movie d' Arthur^ one of the greatest 
rotruiucos over written. The music of Malory’s 
prose is wondi^rful, and the simplicity of the 
telling is sweet. Here is the conclusion of the 
farewell scene between Guinevere and Lancelot : 

“ And the ladies bare the queen to the 
chamber, and Sir Lancelot awoke, and went and 
took his horse, and rode all that day and all 
that night in a forest, woeping.” 

Another writer of romance was Lord Berners, 
a master of style. Parts of his Froissart re- 
mind us of the Book of Common Prayer in their 
combining Saxon and classical words, c.g. “ Up- 
hold and sustain.” In him we find what is 
known as “ aureate ” diction, i.e. the use of 
flowery language, and one of his works, a trans- 
lation of Guevara's Dial for Princes^ is believed 
to have introduced a kind of “ Euphuism ” 
before Lyly wrote Euphues. 

At this tirno Caxton was printing many 
romances, and his influence on prose was con- 
siderable. Ho wrote for his own press, and 
atlvocated the French stylo. 

A curious writer of the fifteenth century is 
Pecock. Ho distrusts classical words, and at- 
tempts to find native equivalents ; hence we 
find him using “ endly ” for “ finally,” “ un- 
deadly ” for ‘"immortal.'’ 

In Fisher’s sermons we find the first deliberate 
attempt to form a literary style. Like Berners, 
be uses “ tricks ” such as the combining of 
Saxon and classical words, and the use of the 
triplet {e.g. “ worldly honours, worldly riches, and 
fleshly pleasures ”). Tho interest of the prose 
we have been considering lies in its form, not 
in its matter. Tlie tirno of Caxton was one of 
translation and sermonising ; thought was of 
little importance, for the scholar thought and 
wrote Latin. 

When we come to Sir Thomas Moro we are 
in a different atmosphere. In him vo see the 
first sign of the modem spirit — a now indivi- 
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ilualism. He was the first to tackle social in- 
equality, After the Peasants’ Kevolt in the 
time of liichard 11, labour throve, but in Tudor 
times sheep-farming drove the rustics into the 
towns. Tliis event synchronised with the 
Kenaissanco of Learning which rediscovered 
the art and letters of the Greeks and Romans, 
and opened up now avenues for thought. More 
is a true product of the Renaissance. He wrote 
his Utopia^ a book picturing an ideal state where 
the inequalities of Elizabethan civilisation were 
unlieard of. Ho is quite modern ; he anti- 
cipates Old Ago Pensions and the Insurance 
Bill ; he advocates religious toleration ; he 
aifirms that punishment should act as a preven- 
tative ; he wants a six hours’ day ; ho desires to 
eliminate the idle rich. Yet More is no Socialist. 
He believes ui social ranks ; ho applies his idea 
of equality to religion only. He does not do 
anything to work out his theories in practice. 
In the main ho thinks of morals, not economics. 
He is a theoretical rebel : ho denounces war as 
being ugly and commercial ; he contemns hunting 
and hawking as being butchery, lie has got 
rid of the foolishness that was named Chivalry. 

More was the first to see the utility of Greek 
thought ; his Utopia was inspired by Plato’s 
Republic. It is noteworthy that Greek inspired 
many lovers of freedom — Bacon, Milton, Shelley, 
Byron, Ruskin, and in our own day, H. Q. 
Wells, Gilbert Murray. 

As a stylist More is not of high rank. Three 
other writers of his time are more interesting 
for manner, if less interesting for matter. They 
are Latimer, Covordale, and Cranmer. Latimer 
was a popular preacher, and he ranks with 
Bunyan and Cobbott as tlie chief practitioner of 
the homely style. Covordale’s Bible lent to the 
subsequent Authorised Version many of its 
moBt graceful and musical phrasee, while Cranmer 
is believed to be the author of all that is best 
in the Anglican Collects and Prayers. 

At this period a reaction against ornate Latin 
diction took place. Choke imitated Focock, and 
tried to coin words. For “ parables ” he writes 
biwords ” ; for “ limatio,” “ mooned ” ; for 
“alien,” “ outborn.” Yet he liked the Latin 
construction of sentences, and perhaps taught 
Ascham to like them also. Ascham was the 
first to write a definitely plain style. 

His prose was excellent for many purposes, 
but it lacked raciness. The spirit of the times 
was against sanity of expression ; the Eliza- 
bethans were all for the exuberance of Romance 
instead of the quiet order of the Greeks. Lyly 
came to give the Elizabethans the style they 
required. He wrote a book called EuphtteSf 
and his prose style became known as Euphuism. 
Euphuism was simply a name for the new ornate 
prose ; Euphuistic prose was full of excessive 
alliteration, impossible images from an imaginary 
natural history, frequent use of homely phrases 
and illustrations. It became the fashion. 


Sidney’s Arcadia and Shakespeare’s earlier 
plays are full of it. 

At the time when Lyly was writing ornate 
prose, Hookor was writing his Ecclesiastical 
Polity in plain prose. Hooker’s prose is almost 
faultless in balance and harmony, but the writers 
of his time for the most part followed Lyly. 
Many translations wore made, tho moat famous 
being Florio’s Montaigne and North’s Plutarch ; 
pamphlets and lampoons became common ; 
Greoiwj, Nash, Lodge, and other dramatists wrote 
sliort stories. Euphuism colours all these. 

Seveenteenth Century Prose. — ^The ago we 
have jast passed was the ago of chivalry ; the 
Elizabethan courtier was the true successor to 
medieval kniglit. In the sevonteonth century 
the courtier is supersedod by tho citizen. Tho 
imagination of tho Romantics was replaced by a 
modorii domocratic spirit which was essentially 
critical. This spirit analysed religious faith 
and judgod time-honoured institutions frankly 
and fearlessly. In short, literature began to 
convey facts. Walton and Fuller wrote bio- 
graphies ; the Duchess of Newcastle wrote an 
autobiography ; Pepys and Evelyn wrote diaries ; 
satire, always vague during the Renaissance, 
became definite. 

Bacon. — ^Tho now spirit is recognised in Bacon. 
His “ modernism ” is seen in a comparison be- 
tween his History of Henry VII and Raleigh’s 
History of the World. Raleigh is medieval and 
monkish, he devotes three chapters to the locality 
of tho Garden of Eden. Bacsoii is beyond that 
stage ; he is a Komantic, but his Romanticism 
is intolloctual, while Raleigh’s is emotional. 
Bacon’s examination of Henry VII ’s character 
is unmerciful ; it is tho first piece of scientific 
history in English. Bacon as a stylist is great ; 
ho is tt master of rhetoric, and, like all rhetoricians, 
ho dazzkis but does not convince his audience. 
Ho is no democrat. He wrote for princes, e.s 
his exemplar MachiavelU did. His greatest 
gift was his desire for inquiry ; he was no 
scientist, yet he popularised science. More in 
his Utopia pictured a state ideal for living in ; 
Bacon in his New Atlantis depicts a state ideal 
for scientific research. 

Jonson. — Ben Jenson, like Hooker before and 
Dryden after him, is a master of plain prose. In 
his matter he is mostly concerned with literary 
criticism, and is on the side of classical order. 
He distrusts the vernacular as a literary vehicle ; 
he has no sympathy with prose romance. Hia 
conservative taste foreshadows the “ correct- 
ness ” of Dryden and Pope and Johnson. 

Burton. — The author of the Armtomy of Melan- 
choly is typically Jacobean in style like Bacon. 
He loves long quotations from the classics, and, 
like Milton, he uses sentences of enormous length. 
His matter is of little importance to us ; it is 
a dissertation on human melancholy, but its 
real interest lies in its quiet humour, its pro* 
found learning, and its quaint digressions. 
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Sir Thofnas Browne, — Browne, the author 
of Religio Medici, and Um Burial, is one of 
our greatest stylists. His sentences are full of 
magnificent music and gorgeous colour. He is 
a great artist, but is no great thinker. Para- 
phrase his sentences and, their beauty and 
sound gone, they are commonplace. 

Preachers, — In the history of seventeenth 
century prose the great preachera play an im- 
portant part. Usher, Hall, and Donne, Jeremy 
Taylor, Barrow, Fuller, South, Baxter, and others 
were famous preachers. From them we expect 
no great originality ; they spent their time 
expounding texts. Donne and Taylor gave 
fine music and colour ; Fuller a quaint jocular 
style ; South a fine masculine prose. 

Character-writers. — A fashion of writing essay- 
like “ characters " grew up in the seventeenth 
century ; the character-writers fixed on a typo 
of person — ^a braggart, a lover, a pedant, etc. — 
and wrote a short description of the type. Sir 
Tliomas Ovorbury’s Characters are fairly typical. 
He is no genius ; ho secs the surface ot things. 
Hall goes deeper, and wlu'ire Overbury used a 
hard cynical wit. Hall used genuine humour. 
Earle is ijorhaps the wittiest of thorn all. Wlien 
ho tells us that “ a young preacher preaches but 
onco a year, tlujugh twice every Sunday,” or 
that “ a coward is a Christian, merely for fear 
of Hell tire,” ho is tho Bernard Shaw of the 
seventeenth century. 

Milton. — Technically Milton’s prose is poor 
when compared with his verse. Ho has long 
sentences, Latin construction, a laboured voca- 
bulary, and only hero and Ihtn'o splendid pas- 
sages. Ho writes much coiitrovensial prose, 
and often sinks into scurrility. In poetry ho is 
a conscious artist ; in prose he Ls a pamphleteer. 
His marriages wore unhappy, and ho wrote on 
Divorce ; his views on marriage l>rought him 
into collision with the censorship of the Press, 
and he wrote against Censorship ; he tutored 
his nephew, and he wrote on Education. Hia 
prose is an expression of his personality. 

Milton was original ; indeed in some ways 
he was in advancio not only of hia time but our 
own time. lie advocated abolition of bishops, 
the public schools and the universities ; he 
was willing to tolerate polygamy ; he wanted 
to see a republic established. But he was not 
thinking of democracy ; he was thinking of 
Puritanism. Milton the Puritan saw in public 
schools and universities hotbeds of Koyalism ; 
Milton, the genius saw in marriage laws imprison- 
ment of soul, Democi-aoy to him was what it 
is to the modem party politician — a thing to 
be led by powerful men. 

Hobbes.— -The a\ithor of the Leviathan writes 
a lucid, ordered style, without any ornaments. 
His theories about democracy are worth study- 
ing ; he stumbles upon the great truth that the 


chief power in a democracy, whatever that 
power be, is practically irresponsible. This 
truth constitutes democracy’s big problem 
to-day. 

Clarendon. — Clarendon’s fame rests on his 
History of the Great Rebellion. His stylo is 
bad ; ho ignores punctuation, and he runs sen- 
tences together in batches. His point of view 
is onesided, but that is no demerit ; the historian 
who thinks he is impartial has no genuine en- 
thusiasm. Truth is best revealed by a fiery 
fight between two rabid partisans. The merit 
of the book is vivid portrait painting ; he is 
one of the greatest depicters of character. 

Biography. — Wo have seen that the seven- 
teenth century was much concerned with tho 
character. Ben Jonson wrote on Shakespeare 
and Bacon ; Hobbes wrote an autiobiography 
in Latin verso ; Isaac Walton wrote biograpliios 
of Donne, Hooker, and others. 

Walton’s fame rests on The Complete Angler, 
nominally a treatise on angling, but really a 
charac tor sketch . 

The chief fault of seventeenth century prose 
is its lack of directness. Gorgeous imagery, 
profound learning, musical phrasing we have in 
plenty, but there is hardly any plain direct 
lucid writing. When wo come to the prose of 
Drydon, Temple, and Halifax we have arrived 
at modem prose. 

The Age ot Dryden and Pope, — ^This period 
is sometimes calle^l the Augustan Era, because 
writers imitated the classical writers of the 
Golden Age of Latin poetry, a time when 
Augustus was Emperor. From Dryden to Pope 
writers followed “ the ancients ” ; Aristotle 
had laid down laws for tragedy and epic, and 
tho English writers thought that these laws were 
to hold good for ever. Pope says that following 
the ancients is the same as following Nature. 
Prose wTiters, no loss than poets, aimed at “ good 
sense,” i.e. simplicity and conventionality. 

The Royal Society was founded to encourage 
the use of common language, instead of the 
elaborate Latiiiisms of previous prose. And 
no one will deny that English prose required to 
break away from tho Latinised periodic prose 
of Browne and Taylor. 

Modem prose begins with Dryden. There 
were three editions of his Essay of Dramatic 
Poesy published during his lifetime, and in these 
we see the changing of idiom. In the hrst 
edition he puts a preposition at the end of a 
sentence ; in the third it has disappeared. In 
the third he writes written for vrrit, and where, 
in the first edition he uses the same word twice 
in one sentence, he changes one word for an- 
other in the third edition. 

His prose flows with ease ; it is essentially 
plain and to the point, and it was one of tho best 
models for subsequent writers who wanted to 
write without wordy rhetoric. 

As a literary critic Dryden is lauked high. 
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Wlicm he forgets his “rules ” lie praises Chaucer ; 
when he remembers liis rules he condemns 
MiH-on’s • Cotnus and Lyciclaa. He was no 
heretic ; he preferred to conform to the current 
mode* As a thinker ho was not great. 

Bunyan. — John Bunyan is one of our greatest 
writers. His fame rests upon his Pilgrim's 
Progress. This story is nominally an allegory, 
but in reality it is a piece of great fiction. The 
characters are re£il characters ; the psychology 
is founded on life and experience. Bunyan is a 
great reriiat. He has none of the previous 
period’s rhetorical rant ; ho tells his story in 
simple manner, but ho paints a more vivid pic- 
ture than the Elizabethans paint. 

He is groat because lie is elemental ; he is 
the great artist who never heard of art. 

llie Life and Death of Mr. Badman is treated 
under The Novel (p. 131). Grace Abounding is 
a masterpiece in p 08 .simistic autobiography. 

The Diarists. — Evelyn and Samuel Pepys 
stand apart from the prose writers of Dryden’s 
ago. Evelyn’s Diary is simply a record of 
events without any accomplished style. Pepys’ 
Diary is world-famous, and its fame rests, not 
on its style, Vjut on its delightful candour and 
unconscious humour. 

Journalese. — ^About the end of the seventeenth 
century prose stylo begins to lose dignity. The 
philosopher Locke, the pioneer of eighteenth 
century rationalism, shows signs of colloquial 
language, but Roger L’Estrange is the recog- 
nised scapegoat of the period. L’Estrange, 
along with Jeremy Collier, the stem critic of an 
immoral drama, and Tom Brown, wrote in a 
vernacular manner ; they clipped words ; they 
used vulgar phrases ; they wrote in the language 
of the ale-house. The newspaper came on the 
scene, and in it slipshod language found a refuge. 

Defoe. — Daniel Defoe is one of the greatest 
journalists of all time. He “ wrote up ” every- 
thing that was topical. His fame rests upon 
his Robinson Crusoe (see p. 131). As a thinker 
Defoe was almost modern. He anticipated 
modem poor laws, agricultural credit banks, 
registration of seamen ; he sees the cause of 
bad environment and the fact that there is a 
law for the ricli and one for the poor. As a 
stylist he ranks with Bunyan as a great master 
of simple descriptive prose. 

Jonathan Swift is usually called our 
greatest satirist. His satire is demoniacally 
bitter and merciless ; his hand is against every 
man. For him the world was out of joint, but 
he was not born to set it right. He has no alter- 
native to an evil social system ; his genius was 
that of a destroyer, not a builder. 

Steele and Addison. — Steele began the Toiler 
and the Spectator, but Addison generally receives 
most of the praise for the series of essays pub- 
lished in the papei-s. Steele had much humoiu* 
and pathos, but he was no genius. Addison 


^vaB no genius either. He wrote urbane, gentle, 
manly prose, and he tried to improve the morals 
of his generation, but he was suporfloial. 

He was too polite to be really important, 
too conventional to break new ground. ^ 

Mandeville. — ^The author of The Fable of tlte 
Bee is interesting from a scientific and socio- 
logical point ji view. In paradox he is the 
Chesterton of the eighteenth century. He holds 
that solfishnoBH is at the root of virtue, that 
social laws are the result of alliances for protec- 
tion among the weak. He states that “ private 
vices are public benefits,” for he believes that 
the vicious luxury of the rich, by giving em- 
ployment, benefits the state ; a doctrine that no 
thinking modern would recognise. His writing, 
was an attack on Shaftesbury’s idealism. 

Berkeley. — Tf) th(5 general r(?ador Berkeley’s 
philo.soi)hic works are uninteresting. In the 
history and prose st yle he figures as the writer of 
oxcelloiii argumentative prose. His Essay to^ 
loards Preventing the Ruin of Great Britain is 
easily readable ; it is intended to remedy the 
materialism and secularism of the age. 

The Age^f Johnson. — Johnson. — Dr. Samuel 
Johnson was a man with a great personality.. 
Consequently wo usually think of the subject 
of Boswell’s Life rather than of tho author of 
liio Dictionary, Rassclas, or The Lives of the Poets.. 
He was the literary dictator of the time ; he 
was the centre of a group that eagerly swallowed 
his opinions. These opinions wore “ classical ” ; 
the Romantic Revival was alien to Johnson’s 
spirit, although ho ultimately came very near 
to appreciating it. 

He was a great literary critic, although ham- 
pered by a preoccupation — his belief in Popian 
“ correctness.” He fails to see the beauty of 
Milton’s liconse in Lycidas ; he contemns tlio' 
j^oets who number the “streaks of the tulip.” 
lie had no eye for beauty (“ one blado of grass 
is like another ” to him) ; he had no ear for 
music. But his criticism is always suggestive. 
He anticipates in a hint what Tolstoy says 
about Shakespeare — that his popularity is largely 
due to “ custom and veneration.” 

Goldsmith. — Johnson’s prose style is Latinised 
and pompous. Goldsmith’s is its antithesis ; it 
is light and graceful. Goldsmith is a typical 
Irishman ; ho has wit, humour, heart, and an 
Indulgent view of Englishmen. 

Burke. — ^Edmund Burke is one of the chief ■ 
members of the Johnson circle. His prose is 
oratorical, and for imagery, music, and architec- 
ture is unsurpassable. ^ a politician he was 
opposed to democrary ; he believed that the 
aristocratic few must govern the vulgar many. 
He believed in a gradual evolution of nations, 
and naturally was appalled by the French Re- 
volution. He had vision ; he foresaw the loss 
of the American Colonies ; but his failure to 
grasp the significance of the French Revolution 
shows that his vision was limited. 
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The Historians ^ — ^History iii England had not 
been of much literary importance previous to the 
eighteenth century. Raleigh had written his 
History of the World in a medieval manner ; 
Clarendon had produced hia li istory of the Great 
Rebellion^ a biassed and consequently important 
work. 

The historians of the eighteenth century ai'O 
Hume, Robertson, and Gibbon. 

Gibbon , — The greatest of the three is Gibbon, 
the author of The Decline and Fall of the Roman 
Empire. Like Johnson and Burke, Gibbon 
writes plain prose with ornament suporaddetl. 
As a historian he paints great pictures, and 
like Clarendon he has a bias. Clarendon hates 
republicanism ; Gibbon hates Christianity and 
the enthusiasm of any religion. 

Adam Smith . — ^Tho most important among 
the other prose writers of the Johnsonian 
period is Adam Smith, author of the Wealth of 
Nations. His prose stylo is not specially dis- 
tinguished. The Wealth of Nations is one of 
the great works on political economy. Tt came 
as a heretical tniatiso ; it attacked the economi- 
cal theories of the past. To many students of 
the present day it is unsatisfactory ; it does not 
reach towards the ideal state, wliere there are 
no landlords or idle rich. But Smith’s theories 
have had an enormous influenoo in the evolution 
of the science of economics. 

The Rise of the Periodical . — From the time of 
the character-writers the essay had flourished 
in one form or another. In the hands of Jonson, 
Bacon, Dryden, Addison, and Steele, it had 
treated most subjects. At the beginning of the 
nineteenth century the essay was given a new 
vogue by the inauguration of the Edinburgh 
Review t the journal of Jeffrey, whose criticisms 
of the Lake poets made him notorious as a bad 
critic. “ Christopher North ” (Professor Wilson 
of Edinburgh University), the author of Nodes 
Amhrosianoe, wrote for Blackwood's Magazine. 
Lockhart, Sir Walter Scott’s biographer, was 
editor of the Quarterly. Thomas Hood was sub- 
editor of the London ; Lamb, Leigh Hunt, and 
De Quinoey all contributed to periodicals. 

Lamb . — Charles Lamb is one of the most 
lovable personalities in literature. A mild, 
nervous, whimsical man, ho wrote mild, nervous, 
whimsical essays. Ho gossiped in print. As a 
oritio he has been much lauded. His apprecia- 
tion of Shakespeare was great, but unfortunately 
Lamb’s example, together with that of Coleridge 
and Hazlittyhas led to Shakespeare’s being judged 
by his single passages rather than by his plays 
as a whole. 

Hazlitt . — William Hazlitt ranks with Coleridge 
and Lamb as a great literary critic. All three 
had an enthusiasm and egotism that is absent 
from Steele and Addison. Lamb was an ami- 
able man ; Hazlitt had a vile temper. In his 
criticism one finds judgments that are warped 
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by personal whim, but he was a fine critic of 
passages. His The Etiglish Poets is full of sugges- 
tion, although marred by his contempt for 
history. 

Dc Quine ey. — ^Tho author of the Confessions 
of an English Opium-Eater lives chiefly as a 
stylist. His mamier is more important than 
his matter. He revolts from the plain prose, 
and writes poetical prose, full of imagination 
and sound. 

Cobbett. — Cobbott’s one claim to figure in a 
history of English prose lies in his carrying on 
thc3 tradition of Latimer and Bunyan in using 
a vornac\ilar style. 

Southey. — Southey’s prose looks back to 
Addison ; it is fine but correct after an eigh- 
teenth century fashion. 

Macuulay. — Macaulay is one of the student’s 
early loves. His gi-aphic short sentences and 
his forcible exaggeration appeal to tlio young. 
As a historian he is good, because biassed ; as 
a tf linker ho is narrow ; as u journalist he is 
excellent. 

The Victorians. — Carlyle. — Carlyle’s imagina- 
tion was deeper than Macaulay’s. His style 
is proverbial ; it igiiore^s parts of spe^och, it uses 
inventions like “ beauiifuller,” it uses nouns as 
verbs, vei’bs as nouns. Carlylo is no constructive 
thinker ; ho is emotional, not intellectual. His 
rod -hot vehemence of expression is subjective, 
not objective. Ho glorifies work and duty. 
Nevertheless he is a great writer. 

Macaulay and Carlylo wore the first of a group 
of historians — Buckle, Freeman, Green, and 
Froiule. Buckle hold that environment made 
the man (Carlyle held that the great man made 
the ago) ; Freeman was polemical and bitter: 
J. R. Green was picturesque and imaginative; 
Froudo was inaccurate, but a great painter in 
words. 

Arnold. — Matiht^w Arnold is generally lauded 
as a great literary critic. His merit is his sug- 
gestivoness ; he uri^b the comparative method, 
i.e. ho ranges through ancient and modem 
literature, aiitl judges English work in relation- 
ship to Greek, Latin, French, German works. 

Raskin. — Ruskin’s work is primarily con- 
cerned with art, and art to him means Ttirner. 
Undoubtedly ho had a great vision ; that the 
Futurists in art and economics are beyond him 
does not alter that fact. Hia style is ornate 
(sometiiru^ metrical) and very musical. 
Latterly ho believed in a kind of aristocratic 
Socialism. 

Pater is a notable stylist in the pictorial 
manner. HLs merit as a critic lies in his frank 
search for beauty. 

From Pater’s time onwards, style in itself 
is not specially considered. The writings of 
Darwin, J. S. Mill, Huxley, Hugh Miller arc, 
for the most part, specialists’ treatises. New- 
man alone stands out as a master of prose style. 

It is impossible to mention many of the recent 

I 
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writers of EagUsh prose. Oue of the most in- 
dividual was Oscar Wilde, who wrote brilliantly 
witty and paradoxical plays and essays (e.g. 
IfUerUiana), 

THE NOVEL 

A novel is a story in which the characters are 
fictitious ; even if a historical personage is in- 
troduced, he or she is made to develop a char- 
acter, of his or her own. 

As we have action plays and psychological 
plays, narrative poetry and philosophical poetry, 
so we have story novels and psychological 
novels. H. G. Wells’s Marriage is a novel ; so 
is his The Invisible Man. But the two are miles 
apart in stylo and motive. The Invisible Man 
is a story ; its interest Ues in its adventure and 
surprise ; we are interested in the plot — how 
the story will end. In Marriage the plot is of 
minor importance. There is no stirring ad- 
venture ; the development of the characters 
is our main interest. Marricuje deals with 
souls ; The Invisible Man deals with incidents. 
The beat novels are of the Marriage order. 
Readers of Meredith, Hardy, Wells’ (in his later 
works), Bennett, and Locko are boroil to death 
by the tales of absurd adventure that pour from 
the libraries and run as serials in the commercial 
press. 

A taste in fiction comes after much reading 
only. The schoolboy who commences his reiwl- 
ing with “ Penny Dreadfuls ” will not bo long 
before he desires something better. The wise 
parent will not forbid his boy from reading 
“ Dreadfuls ” ; he will be glad to see a desire 
for reading manifesting itself, and, when the 
time comes, will gently lead the young reader 
to a better pasture. 

It is a mistake to read good fiction when you 
are very young. Give a schoolboy ono of Mere- 
dith’s novels, and ten years later ho will in all 
likelihood say “ Meredith ? I can’t stand him. 
I once read The Egoist, and 1 thought it a poor 
story.” The present writer read Sarah Grand’s 
The Heavenly Twins when he was very young, 
and all he saw in it was an idyll of a sweet girl 
and a beautiful matured Tenor. Years after- 
wards he re-road the story, and was surprised 
(and delighted) to find that the book was a great 
argument and plea for woman’s freedom. 

The average youth begins with Penny 
Dreadfuls,” but ho soon goes on to Ballantyne 
and Kingston. Ballantyne is moral and religious, 
and because of this most schoolboys prefer 
Kingston. Tales of schools also belong to an 
early phase ; most boys enjoy the stories of 
Ascot R. Hope and Talbot Baines Reed, author 
of The Fifth Form of St. Dominic's. Kipling’s 
Stalky and Co, realistic for most boys, and 

it is best read when a boy is seventeen at least. 
The next period is one of romantic tales of ad- 
venture. Guy Boothby is a general favourite 
with youth ; his delightful method of beginning 


a story with a ” Hands up, or I fire 1 *’ kind of 
sentence wins a boy’s heart at once. During 
this period a youth reads Stevenson’s Treasure 
Island, Anthony Hope’s The Prisoner of Zenda, 
and its sequel Rupert of HenJtzau. Stanley 
Wey man’s A Gentleman of France}^ Rider 
Haggard’s Montezuma's Daughter (and IGngsley’s 
Westward Ho, which tells a simiW story). King 
Solofnon's Mines, She ; Cutclifie Hyne’s Captain 
Kettle; Conan Doyle’s AdvetUures of Sherlock 
Holmes ; Kipling’s Kim. 

Tho transition from the adventure tale to 
Hardy or Meredith is difficult to follow. Pos- 
sibly Marie C-oroUi’s books, by their constant 
criticism of society, give many young people 
a taste for deeper criticism and thought, just 
as^KUa Wheek^r Wilcox’s poems load people to 
the study of good poetry. We have suggested 
that tho psychological nov^ol is greater than the 
a<lventure tale, but we do not intend to give 
the impression that we despise adventure tales. 
A romantic story like Mary Johnson’s By 
Order of The Company makes excellent reading. 
Unfortunately, however, mimy readers never 
get past tho romantic novel ; their one desire 
is for thrills. Tliat this edass of reader is a large 
one is shown by tho cinema-houses’ offering of 
large rlost's of sentimental pathos and absurd 
heroic adventures, in which, of course, the ending 
is happy. 

It will bo noted that the classics are not men- 
tioned in tho above list. The classics cither 
enter into a boy’s reading incidoutally, or they 
never editor at all. Occasionally a boy will take 
a fancy to Scott (many boys aro repelled by his 
dry introductions), or to Dickons or Thackeray. 
The works of the Brontes, Storrxe, Richardson, 
Fiekiiiig, George Eliot do not belong to any 
special phase. In general tho modern reader 
does not want to read tho classics ; there is in 
this age a desire for tho new books and tho now 
theory. Professor Sir Walter Raleigh’s opinions 
of Shakespeai^ are of more interest to tho present 
writer than Hazlitt’s are. This modem desire 
for the “ latest ” is inimical to education, and 
our universities, by ignoring Arnold Bennett 
and dwelling on I.yly and Fielding, play a neces- 
sary part as correctives. Where our university 
professors fail is in their forgetting that modem 
known writers should be constantly compared 
with ancient unknown writers. A .professor 
of English Literature will discuss More’s Utopia 
and hark back to Plato’s Republic, but he will 
not compare More’s work with Wells’ A Modem 
Utopia or Morris’s News from Nowhere, 

Tlio same objection may be taken to the teach- 
ing of History in schools. History, for most 
children, stops at the Revolution of 1688 \ after 
that History means Marlborough’s wars, tho 
“ ’Forty-five,” the Crimean War, and the Indian 
Mutiny. Few teachers would think of mention- 
ing Larkin in a lesson on the Peasants’ Revolt 
of Richard II’s reign. 
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To sum up, study of modem men and books 
only is bad ; study of dead mon and books only 
is bad. Education requires a blending of ancient 
and modem. 

History of the Novel. — ^The word “Novel” 
proper came from Italy. Boccaccio in 1350 
wrote The Decameron, a collection of proso tales 
(“ Novella Storia ”) of adventure, 

Italian fashions soon become popular in Eng- 
land, and Italian stories were translated (c/. 
Painter’s Palace of Pleasure). The novel must 
not be confused with the verse romance ; the 
romance dealt with legendary figures, the 
novel dealt with real figures. 

The first novelist was John Lyly, who wrote 
a novel called Euphuce, The Anatomy of Wit 
(see p. 120). Nowadays Euphues would not be 
classed under fiction in a public library, for it 
is really a book of moral aphorisms with the 
fiimsiost of plots. The dramatists Groone, Nash 
and Lodgo wrote Euphuistic stories dealing with 
the London low life of the day. Nash points 
the way to Fielding ; his Jack Milton has char- 
acteristics in Tom Jones. 

Sidney’s Arcadia is a pastoral romance, with 
less realism than the tales of Greene and Nash, 
but it is an advance on Euphues in characterisa- 
tion. 

Dtiring the dramatic outburst the novel was 
moribund. Dekker wrote stories with lively 
pictures of types, but he wrote bettor plays. 
It would apfiear that the novel and the <lrama 
cannot flourish side by side on equal tt'rms. 
The nineteenth century was Ihe period of the 
novel, but nineto^Hith century drama bi England 
was wretched stuff. The twentieth century 
promises to be a great dramatic period in Eng- 
land. We find that the novel did not become 
important until drama was decadent. But the 
Elizabethan paved the way for the psychological 
novel — ^that is, the novel where character, not 
incident, is predominant. Men became intro- 
spective ; the lyrics of the dramatists are per- 
sonal expressions. And a strong desire to study 
men’s “ humours ” and “ characters ” led to 
Ben’s humour comedies and the characters of 
Ovorbury, Hall, and Earle. 

Bunyan . — The PUgrim*8 Progress is a novel 
of adventure, but it is also an introspective 
study of the writer’s soul. Christian is Bunyan. 
It is a great story, full of groat passages. Think 
of the simplicity and force of the following pas- 
sage 

“Then Apollyon straddled quite over the 
whole breadth of the way and said, * I am void 
of fear in this matter. Prepare thyself to die, 
for I swear by my Infernal Den that thou slialt 
go no further. Hero will I spill thy soul I ’ ” 
There is no trace of the dramatistB’ bombast 
and rhetoric here. The Life and DecUh of Mr. 
Badman is more modem than The PUgrim^s 
Progress • it foreshadows the novels of Richard- 
aon. Fielding, and Thackeray. 


Defoe. — ^Daniel Defoe was a bom storyteller. 
His imagination always runs away with him, 
and, when he writes his Journal of the Plague 
Year, ho is inventing quite as much as he does 
when writing Robinson Crusoe, He anticipates 
moderns like Reado, Dickens, H. G. Wells in 
using fiction as a means of satirisuig social evils. 
Robinson Crusoe, it must bo remembered, came 
at a time when the French “ heroic romance ” 
was popular, and its naturalism did much to kill 
the impossible adventure stories that led Dryden 
to write his “ heroic ” ranting play The Conquest 
of iiranada. Defoe’s novels had two faults, they 
lacked humour and sentiment. 

Swift’s Talc of a Tub and Qvlliver^s Travels 
are satires with just enough story to make them 
novels. And Johnson’s Rasselas, though nomi- 
nally a novel, is simply literary criticism put 
into the mouths of characters who do not really 
live. 

Richardson. — Richardson’s novels are written 
in the form of letters. Pwmela is full of mawk- 
ish scntimontality. Clarissa Marlowe is one 
of the great studies of feminine psychology. 
Sit Charles Orandison is a prolix study of a prig. 
Richartlson is always trying to be moral in a 
conventional sense ; ho is far too long-winded ; 
he is devoid of humour. His great merit is his 
knowledge of feminine nature and human 
motive. 

Fielding. — ^Fielding had a strong sense of 
humour. He began by parodying Pamela in 
Joseph Andrewes. He is superior to Richardson 
in cliaractor -drawing and in construction. In 
Jonathan Wild he showed himself a fine satirist, 
but ho is at his best m Tom Jones. This work 
is not immoral : it is merely coarse. There is 
fi healthiness about Fielding’s obscenity that 
Richardson’s moralising does not possess. But 
Fielding is a painter rather than a prophet. He 
acetipts current ideas of morality ; he is on the 
side of the man, and does not foresee a time 
when the woman will demand from men , the 
same standards of morality that men apply to 
woman. Ho owed much to the Spanisli picar- 
esque novel, or rather that great parody of the 
picaresque novel, Don Quixote. 

Simllett. — Smollett also was influenced by 
the Spanish novel. He is not one of the greatest 
novelists ; he excels in animal spirits and sailor 
portraits. Hwtvphrey Clinker is his best work. 

Sterne. — ^The author of Tristram Shandy is 
one of the great humorists of English literature. 
He has not the broad humour of Fielding or 
Smollett ; his is the rapier thrust, not the broad- 
stroke blow. 

Goldsmith. — The, Vicar of Wakefield is an 
idyll ; it is a simple sentimental story told in a 
charming way. 

The Women NoveliiOs, — The first woman 
novelist of note is Frances Burney ; her Evelina 
(1778) gives a lively picture of eighteenth century 
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society* Mr?. Radcliile wrote of secret passages, 
mysteries, and the supernatural, and brought 
the Romantic love for Nature into English fiction, 
but had no claim to genius. 

Jane Austen. — ^Jane Austen lived all her 
life in a sleepy country town. Her work is an 
advance on what was a conventionalised fiction ; 
she has no melodramatic titled villains nor ab- 
ductions. Her women characters are better 
psychological studies than Ricliardson’s ; her 
sentiment is saved by her sense of humour from 
becoming sentimentalism. She is always mildly 
satirical and impersonal. 

Maria Edgeworth and Miss Ferrior are of no 
great importance ; tho former could paint Irish 
life and manners well, and tho latter is sarcasti- 
cally delightful in depicting the Scotch gentry. 

Scott. — Sir Walter Scott’s general outlook on 
life is discussed on p. 1 20. Here we are concerned 
with the novelist. Scott came at the time of 
the Romantic Revival, but this circumstance 
does not account for his romantic stories of the 
past. It wa»s his temperament to dwell in the 
past, just as it was Shelley’s temperament to 
dwell in tho future. 

Scott practically created the historical novel ; 
previous writers had used history without tnith 
or accuracy of detail. Ho admitted that Miss 
Porter’s Scottish Chiefs (1810) and Maria Edge- 
worth’s studies of Irish life kid him to combine 
history with national (Scottish) character. Scott 
can tell a story excellently ; he can paint lively 
characters, and describe nature realistically. 
He has no bias, and in consequence ho has no 
propaganda ; ho accepts current views on 
morality and behaviour. He is on tho side of 
Romance. Tlio French Revolution inspired 
Wordsworth and Shelley ; it made Scott tired, 
and he sought refuge in the romantic past. 

Contemporary with Scott was another Scottish 
novelist — John Galt, who lives becaiise of The 
Annals of the Parish. Galt is no genius like 
Scott, yet he was nearer to tho life of his time 
than Scott was. While Scott was tolling tales 
of Ivanlioo and Robin Hood, Galt was depicting 
the industrialism of his own town. 

Among Scott’s successors in romantic fiction 
were James Grant, author of a Bomance of War, 
and Bulwer Lytton, famous as tho author of The 
Last Days of Pwapeii. 

Charles Lever lives by reason of his rollicking 
extravagant military tales Charles O'Malley 
and Harry Lorrequer, and Captain Marryat’s 
Peter Simple and Mr. Midshipman Easy are 
immortal as boy’s stories. 

Thomas Love Peacock wrote tho novels 
Headlong Hall, Nightmare Abbey, Melincourt, 
and others. He lives in tho period of the 
Komantio Revival, but he always looks back to 
the cheaply ironic eighteenth century period. 

The Victorian Novel. — Dkkens. — Cliarles 

Dickens is one of our greatest novelists. He 


can tell a story, or draw a character excellently. 
He has a great gift of humour, but his pathos 
is too oftsoE sentimentality ; some of his pathetic 
scenes are as mawkish as any cinema “ moving 
drama full of human interest.” 

Dickons was essentially plebeian ; he was 
a true son of the working-class, and never became 
a snob. But, democrat as he was, he lacked 
vision. .One feels, in reading his novels, that 
ho accepted Victorian current views on morals 
and politics. His attitude to social abuses was 
that of tho Liberal rather than that of the 
Socialist. Ho had definite ideas of good and 
evil. He was a romanciat in his general outlook, 
and a realist only in details. Consitler David 
Coppcrfield. In drawing Stc^erforth, Dickens is 
following the timo-lionoured presciription that 
a seducer of a woman is a bad man who deserves 
pimishment — poetic justice. Again, think of 
Dora Copperfield. Think of tho manner in 
which a modem — say, H ► G. Wells — would have 
treated her. Probaljly ho wcjuld have had 
hundreds t)f pages gi\’ing Davkl’s introspective 
musings on liis marriage to a woman whoso 
temperament was incompatible with his own. 
Possibly ho would have made David run away 
with Isabel. 

We are not trying to hint that Wells is greater 
than Dickens as a novelist. He isn’t ; but ho 
is a greater thinker, llis characters try to find 
out what is good and what is ovil in an environ- 
ment that is compounded of convention and 
law. Dickens accepts tho convention and law ; 
he accepts what the man in tho street thinks 
good or evil. 

Thackeray. — Thackeray resembles Dickens in 
this, that he accepts tho current code of ethics. 
Ho differs from him in nearly every other rospoct. 
His sensei of humour is different ; he is a w^it 
rather than a humorist. You smile with 
Thack(3ray, but you guffaw with Dickens. His 
outlook is different ; to him Society means tho 
upper and middle classes. Dickons had too 
much humanity to bo a good satirist ; Thackeray 
had too little. He has often been praised for 
his satire. Porsonally we fail to discover on 
what his famt> is founded. He was a Victorian 
W. S. Gilbert — only much greater. His Vanity 
Fair is scarcely a more cogent criticism of society 
than Vanity Fair the popular weekly is. 
Thackeray did not look deep ; any satire he has 
is surface satire. But he is a great novelist and 
stylist, although he falls below Dickens in wide 
humanity. 

The Brontes. — Charlotte BrontS, the authoress 
of Jane Eyre, has one groat merit ; she gives us 
an introspective study of herself. True, she 
almost fails when she invents other characters, 
but we do not mind that. She belongs to no 
school ; sho blends romance and realism, senti* 
mentalism and domesticity* Her sister Emily 
is much greater in imagination ; as a piece of ' 
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“fiction,” WiUhering Heights is greater than 
Jarie Eyre. Mrs. Gaskell, who wrote the life of 
the Brontes, is for the most part inferior 
novelist ; she sees the obvious and little more. 

George Eliot — ^Tliere are many modern peopio 
who find George Eliot’s books duU, and you 
will probably find that Adam Bede and The Mill 
on the Floss are seldom asked for at Mudie’s. 
Her present impopularity may be due to the \m- 
doubted fact that she is at best a second-rate 
novelist. She has plenty of humour; she is 
” advanced ” in a Victorian sense ; she is always 
a critic ; she is a fine painter of rural sciiuory ; 
she subordinates more incident to character. 
But she fails to arrest the twentieth century, 
possibly because hers is the talent of experience 
and observation, not the genius of creation. 

There is nothing very arresting to be said 
about Charles Reado, Anthony Trollope and 
Charles Kingsley. Each could tell a story very 
well, and the fonnor had a didactic purpose. 

Modern Fiction. — The works of Dickens mark 
the transition stage between tho Victorian and 
twentieth - century novel. Thackeray’s tales 
afford shallow moralising, but Thackeray was 
not frankly didactic. Dickens was. 

Again Dickons is a half-coniury ahead 
of Thackeray in his choice of atmosphere. 
Thackeray followed tho Aristotelian trailirion 
of making his characters people of birth ; 
Dickons pointed tho way to the fiction that 
was to produce Kipps and The House unih the 
Green Shutters, 

In general it will be found that the best 
modern fiction has no special predilection in its 
choice of atmosphere ; it is frankly eclectic. 

George Meredith stands out as the limt master 
of the new fiction. Ho has no inissitm ; tho 
only social questions that attract him aro 
Home Rule and the einanciimtif)n of women. 
He loves humanity, and lias Browning’s passion 
for studying types. He owes something to 
Carlyle in style, and something to Thackeray 
in treatment of character, but ho is mostly 
original. 

Thomas Hardy is possibly as brilliant an 
analyst of character, but his art is loss perfect. 
Mer^th’s oharaciers work out their own 
salvation ; Hardy’s aro tho victims of simple 
chance. Teas and Jude the Obscure never 
get a ohonoe. Again there is an elomentari- 
ness about Hardy sometimes. Two in a Tower 
shows this, both in style and treatment of 
character. Another strange circumstance is 
that books like Far from the Madding Crou^ 
and Jvde the Obscure appear to bo romances 
that have lost their way. When you read 
them you think them grim pieces of realism ; 
a month later you think them romances. 

George Moor© is frankly realistic. His 
Mummer*s Wife is one of the greatest novels 
ever written. Moore eschews ail sentiment- 
alism and make-believe ; he seeks truth, not at 
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the bottom of the well, but at the bottom of the 
cess -pool. He finds it, and the wonderful thing 
is that it is often beautiful. 

One should compare Moore with George 
Douglas, the brilliant young Scot, who wrote 
The House with the Green Shutters, in our opinion 
the greatest novel Scotland has produced. 

There is very little beauty in this book. The 
only touch of humanity in it is where the baker 
cries : “ Damn it, man, leave folk alano,” when 
tht3 rotten-hearted Deacon is baiting Gourlay 
in the Skeighan brake. All else is ugly spite 
and hate. 

Tho main characteristic of the novel is power. 
Doughis is a master of words ; with one word 
ho will paint a canvas. 

It is impcjssible to mention more than a very 
small frjxction of present-day novelists. Georg© 
Gissing has often been praised for his realism 
and th(.)ught, but ho is not at all profound. 
His novels are full of moralisinga about social 
gradtxs, but one cannot help feeling that Giss- 
ing’s ideal is a life of respectability in a London 
subvu'b. 

H. G. Wells began as a writer of imaginative 
novels dealing with science. Then he added 
humour of tho most delightful kind, and gavo 
us hooks like The Invisible Man, Later ho 
took up tho novel of sox psychology. . . . 
The. New Machiavelii, Marriage, The Passionate 
Friends, Tono-Bungay, Ann Veronica, Love and 
Mr. Lewisham, and othem. Tho interest of 
these is sociological in tlie main ; Wells places 
his level's in a garden-party where futility 
reigns, instead of in an Arcadia, In the end, 
however, they generally have the moral courage 
to liy to Arcadia in spite of Mr. Wells. Every 
on© of his later works is a gold min© of sug- 
gestion and thought, 

Conrad belongs to the class of novelists who 
write narratives. He deals with what he has 
seen in his travels. He is a master of the 
telling word and the illuminating phrase. 

Another word master is Rudyard Kipling. 
Tie is a man with a mission ; he advocates an 
Imperialism that, to many, means an aggres- 
sive ft)reing of British Commercialism and 
Toryism upon other races. He is the apostle 
of ©niciency and discipline. As a short-story 
writer he is great. 

It has been said again and again that Kipling’s 
Muse is dead. Tho truth is possibly this : — 
He has outlived his time. The pre^jont age is 
the ago of the democrat. Kipling is essentially 
ariatoisratio and oligarchic ; his works do not 
hint that he believes in democracy. 

Arnold Bennett, one of our moat prolific 
writers, has published some very companion- 
able novels. He favours the narrative type 
of story. His characters are more or loss 
conventional ; they adapt themselves to the 
universe, while Wells’ characters ore always 
trying to adapt the universe to themselves. 
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Perhaps Bennett’s fame will rest on Th^ Card 
and its sequel Th& liegerU, two of the funniest 
books of the century. 

W. J, Locke is another novelist without a 
mission. His characters arc mostly realists 
who move in a romantic atmosphere ; Marcus 
Ordeyne is a man with a wing collar and 
coloured socka^ walking abroad in the Forest 
of Arden. 

We must make some reference to what is 
known as the Kailyard School. Some have 
placed Stevenson in this school, but he is a long 
way from men like Ian MacLaren and Crockett. 

Stevenson began as a romancist, and he 
discovered romance in everything. Yet, had 
ho lived, he might have been a great realist. 
The unfinished Weir of Hermiston, his greatest 
work, has nothing of the Treasure Island manner 
about it ; it is a fine study in psychology. 

The novels of the Kailyarders are mostly 
novels of sentimentality. Barrie is undoubtedly 
the greatest of the group, but ho does not 
always reach the heights. When a Man's 
Single is weak stuff. Sentimental Tommy and 
the sequel Tommy and Orizel form a groat work 
which is marred by the absurdity of Tommy’s 
death. Possibly Barrie killed Tommy because 
he didn’t know what to do with him. 

One work of Barrie’s is a perfect whole — 
A Beautiful White Birdf one of the sweetest 
stories ever written. 

A special word must be said about the humorists 
in English fiction. Dickens stands at the head 
of modern hiimorista, and it can bo seen that 
W. W. Jacobs has many of Dickens' tricks and 
mamnerisrns. Jacobs is a fine humorist, but his 
humour lies in the manner of telling. Stage a 
Jacobs story and its humour is gone. Barrie 
on the other hand is a humorist because he 
picks out the scenes from life that one would 
laugh at. Hence his humour stages well, 

Jerome K. Jerome's humour is out of date ; 
it is too far-fetched. 

George A. Birmingham is delightful, and 
Stephen Leacock is groat at times. Three 
novels full of exquisite humour are Kipps, by 
H. Q. Wells, Septimus, by W. J. Locke, and 
The Cardt by Arnold Bennett. 

DRAMA 

In drama there are two main divisions, tragedy 
and comedy. 

Tragedy. — ^The word tragedy, thanks to the 
newspaper reporter, has become the accepted 
term for a murder. Newspaper headlines blare 
forth such words as “ Awful tragedy in Poplar ; 
man shoots wife and four children,” and the 
average playgoer naturally thinks that a tragedy 
is a play with a death at the end. The use of 
the word “ tragedy ” for a crime is misleading ; 
indeed in Tragedy a murder is always something 
greater than a \ulgar criino. 


Aristotle the Greek philosopher and critic 
said that in tragedy the chief character, owing 
to some hupian frailty, meets with disaster. He 
is neither a very good nor a very bad man ; if 
he were very good his disasters would horrify us ; 
if he were very bad wo should say “ serve him 
right.” But when he is a man of normal quali- 
ties his troubles rouse our pity and awe. 

Tragedians since Aristotle’s time have put 
his theory into practice, althotigh many of 
them never heard of Aristotle. Tlie heroes of 
Shakespeare’s tragedies are neither saints nor 
sinners ; they fall because of human frailty. 
Hamlet’s tragedy is hia failure to rise to an 
occasion ; Macbeth is a fairly good man, and 
hia tragedy is his being led into a situation he 
cannot fill ; Othello’s tragedy is his fancied dis- 
covery that purity is non-existent. 

Yet perhaps the idea of circumstances, of 
Fate, is of greater importances in tragedy than 
human frailty. Macbeth’s weakness would 
not have led him info trouble if Lady Macbeth 
had not been ambitious. And Lady Macbeth 
was a potentially good woman overpowered by 
Fate. Fate, in the person of lago, overpowers 
Othello. In Ibsen’s Ghosts human frailty ao- 
coimts for Mrs. Alving's tragedy, but her son’s 
awful end is the work of Fate in the form of 
Heredity. So in Masefield’s Nan the heroine 
is a good girl with no special frailty ; her tragedy 
<lopenda on the wcalaiess of others — the hate 
of a sho-devil and the treachery of a youth— 
and on the circuinstanceB of her parentage. 

Aristotle held that the chief character in a 
tragedy must bo of exalted rank, because the 
higher a man’s rank the more appalling his fall. 
Shakespeare makers his tragic heroes men of high 
mnk, but modern tragedy counts on human life, 
not on social standing. Nan is of the common 
people. 

Comedy. — ^The generally accepted definition 
of a comedy is “ a play that makes you laugh.” 
This definition is inadocpiato. Charley's Aunt 
and When Knights were Bold mske you laugh 
uproariously, but they are not comedies : they 
are Farct^s. A Fare.© is “ a play that makes you 
laugh ” ; it is full of ludicrous situations entirely 
divorcecl from any situations of real life. 

A comedy is, strictly speaking, a light, tolerant 
satire on current maimers, customs, morals, 
politics, &c. It is essentially a criticism of 
contemporary life. It depends upon its wit 
rather than on its humour ; we smile at comedy, 
but we roar at farce. 

It is necessary to distinguish between wit 
and humour. When a low comedian tumbles 
into the orchestra we laugh : the incident tickles 
our sense of humour. But when a diaraoter 
in an Osca.r Wilde or a Shaw play says brilliant 
things we smile : the sparkling dialogue appeals 
to our sense of wit. Humour belongs to the 
heart ; wit is an intellectual exercise. The 
rustic whoso intellect is not developed will (voe 
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no point in Shaw’s dialogue, but ho will thor- 
oughly appreciate an old man’s slipping on a 
banana skin. ^ 

Comedy therefore is the product of a more or 
less cultured society. It usually deals with 
town life and dwells upon social amenities. 

Plays cannot bo definitely classified as Tragedy 
or Comedy. Various hybrids have grown up. 
We have Shakespeare’s Historical Play and 
Romantic Comedy, Dryden’s Heroic Play, the 
modem Melodrama (a play depending upon 
exciting incident and romantic plot), the 
Psychological Play {e.g. Ibsen’s The DolVa House, 
which is neither Comedy nor IVagedy ), the Opera, 
and the Comic Opera. Musical Comedies and 
Revues are not drama ; they belong to the order 
of musip-hall entertainments. 

Early-Engllsh Drama — Miracles and Mysteries. 
— ^English drama, like Greek drama, was religious 
in origin. The destmetion of the Roman 
Theatres resulted in the wimia becoming travel- 
ling “turns.” The ill -favour of the Church 
followed them, but in spite of opposition they 
throve. Gradually they organiseil themselves 
into guilds, and civic corporations took them 
over. The Church at length saw that the mimi 
could not be ignored, and it issued edicts telling 
the people what sliows to attend and what ones 
to eschew. 

Possibly the Chm'ch began to see that the play 
might be used as an educative force. At any 
rate wo find that by the twelfth century the 
clergy had begun to give dramatic performances 
on special feast days. They acted stories from 
the livos of the Saints and from the Bible ; tho 
former are known as Miracles, tho latter as 
Mysteries. Gradually tho Miracles passed out of 
tho Church into the street ; the priest was super- 
seded by the layman — the member of tho guild. 

Tho Miracle plays were written in cycles, and 
four cycles have come down to us — tho York, 
Wakefield, Coventry, and Chester plays. Non© 
is earlier than the fourteenth century. Tlio 
plays in these collections show how drama de- 
velops from a Church spectacle to something 
related to the life of the time. Secular incidents 
are introduced into sacred story and those aro 
generally humorous. 

A typical play is Noa/t and the Flood, which 
was played by tho guild of Fishermen and 
Mariners. Noah tells his wife to come aboard 
for ho is about to set sail. She refuses and the 
two begin an argument that leads to blows. In 
tho Second Shepherd's Play a sheep-stealer 
Max is introduced as a clown. The clown was 
a development of the Devil of the Church Mir- 
acles. 

The Morality . — Tho Morality was a play with 
allegorical charaotors (e.g. Experience, Studious 
Desire), and its aim waa to teach. The Morality 
did not supersede the Miracle ; the two con- 
tinued to exist side by side. The characters 
of the Morality were not interesting, but gradu- 
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ally real human characters with allegorical names 
wore invented. 

The Interlude . — ^The Morality wae intended 
to teach ; the Interlude was a mere piece of 
farce. A typical example of the Interlude is 
Hey wood’s The Four P.'s. In this a Palmer, a 
Pardoiior, a Pedlar, and a Poticary have a 
competition to decide which is tho greatest liar. 
The fact that the Palmer wins is merely a mild 
instance of early satire against the Church. 

Tragedy and Comedy . — ^Tho Miracle, Mystery, 
JMorality, and Interlude were entirely native 
products, but about the middle of the sixteenth 
century, Englishmen began to study the Latin 
plays of Seneca. Tho Senecan typo of play did 
not represent action on tho stage ; action took 
place “ off,” and a Messenger rushed on to tell 
the tale. The Classical Messenger had appeared 
in The Four Elements, an Interlude, and this 
ia jN'rhaps tho earliest sign of classical infiuenoe 
wo have. 

Tho first English Tragedy is Oorhoduc, a 
Senecan play by Sackville and Norton. It was 
an appeal in drama to Elizabeth, begging her 
to many so that there should b© no dispute 
about the succession. Tho Senecan trag^ies 
coiild not appeal to tho English masses, for the 
English playgoer demanded (and still demands) 
action, not narration. Yet tho Senecan manner 
influenced English drama. It gave it the long 
introspective soliloquy (cf. Shakespeare every- 
where) ; it gave it a love for tho supernatural 
(cf. Hamlet’s Ghost), and a taste for revenge 
(cf. the bloodthirsty plays of the Elizabethan 
dramatists generally), and a desire for excla- 
mation that led to the cheap rhetoric of the 
Elizabethans. 

A few years after tho production of Oorhoduc 
two typically English plays appeared, Ralph 
Roister Doisler and Qammer Ourton's Needle. 

former is the better of tho two. Although 
classi(;al in plot construction and in its division 
into five acts, it is English in its characters and 
story. It is nil Interlude in a classical dress. 
The clown of the piece, JMatthew Merygreek, is 
tho old “ Vico ” of the Moralities in a more 
human form. He induces Roister Doister, a 
braggart and simpleton, to court tho widow 
Cliristinn Custance in the absence of her be- 
trothed the merchant Gawin Goodluck. The 
rest is simple farce. Tlio important feature of 
the play is the combination of the Morality 
“ Vice ” with the gull of Plautus. 

The Stage. — When tho guilds took tho Miracles 
out of the hands of the clergy, they travelled 
around the country side. Their stage was a 
movable platform. The players dressed in 
the lower and played on the upper part 
which was open. Many guild actors became 
professionals or “ stroller-players,” and played 
in booths, market-places, and tho courtyards 
of inns. The Elizabethan inn-yard had seats 
round the boundaries, but the common people 
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Stood in thjp centre, the “ pit.” The stage was 
a platform that jutted out into the pit. 

Th^^lnn-yard came to be looked upon as the 
beal^th^tre, and playhouses were modelled on 
it* The Globe was of this pattern. The per- 
fbrmanco took place in the aftonioon. 

The Elizabethan audience was far from being 
refined. Hen argued and quarrelled in the pit 
while the play was going on ; cards and dice 
wore played. The playgoer was out for the day 
and he wanted his money’s worth. Hence we 
find Elizabethan plays full of fights and blood- 
shed. The stage fight was a real fight ; the 
audience took sides, and a duel in — ^say — Mac- 
beth somotimes developed into a general battle 
between the sections in tlie pit. The Eliza- 
bethan theatre was the equivalent of our music 
hall ; the audience took a frank delight in home- 
play, coarse wit, and blood and thunder. Shake- 
speare wrote for his audience. 

But there was another kind of audience, the 
audience of the Court, the Imis of CoLirt, and 
the Universities. '^Tliis audience waultxl some- 
thing higher than music-hall “ turns.” We 
saw that Gothodtic, the first English tragedy, 
was performed at Court ; the iiui -yards would 
not have tolerated a Senecan tragedy with its lack 
of action. Tlie Court drama took Seneca as a 
model for tragedy, Plautus or Terence for 
Comedy. It delighted in pageantry and music, 
and the Masque was very popular in exalted 
circles. The Masque was a kind of forerunner of 
grand opera ; it depended upon music and 
pageantry. Bon Jonson wrote over forty 
Masquos. 

The University Wits. — Marlowe, Nash, Lyly, 
Peelo, Lodge, and Greene are known as the 
University Wits. Wo shall expect to find that 
in their plays they show tlie influence of classical 
learning. They do ; but. thc^y do not forget the 
Elizabethan audience and its love for the farce 
of the interlude and for blood. Marlowe is the 
greatest of them all. Ho is famous as tho 
creator of tho “ mighty line.” Blank vei-se in 
earlier drama had boon a poor thing ; tho 
blank of Oorbodue is frankly bad. Marlowe's 
blank verso has majesl.y and groat music, 'jho 
other “wits” had a share in tho reforming of 
blank verso ; Peele gave it sweetness, Lyly lent 
it grace. 

The plays of the wits ” all mirror the energy 
and fullness of the age. The people wanted 
blood and horrors ; Marlowe gave them Tarnhur- 
laine with its score of murders, Shakespeare 
gave them Hamlet^ and Kyd gave them tho 
Spanish Tragedy. 

Thought was not welcomed by the Eliza- 
bethans ; psychology to them was of less im- 
portance than childish stage fights and trumpet 
blares. The childishness of the ago is seen in 
Marlowe and the other “ wits ” ; they mistake 
bombastic soliloquy for introspection. The 


drama of the period is often merely silly in its 
extravagance. Cliaracters in Marlowe and 
Shakespeare raut in the manner of tho villain 
in a modem tenth -rate melodrama. Only 
Marlowe and Shakespeare make them rant 
poetically. 

Shakespeare. — Wo have suggested more than 
once in th(«e pages that Shakespeare belongs to 
tho class of artists who accept tho ideas of their 
time. He is no innovator. Ho is quite content 
to take old plays and rewrite them, as Bums 
rewrites old songs ; and he has no objection to 
lifting scraps of philosophy from these old plays. 
He is a convent ional citizen, with a conventional 
oitizon’s innate snoblw'ry ; his great ambition 
is to bo a country squire at Stratford-on-Avon. 
Democracy ho has no sympathy with ; he ridi- 
cules popular loaders like Jack Cade ; h^ almost 
invariably makes his working-class characters 
rogues or fools ; ho bows tho laieo to pomp and 
rank. Like Kipling lu^ is on the side of the Con- 
servatives. 

It has 1)0011 said that Shakesiieare was alioad 
of his tiiiH's, seeing that he ridiculed popular 
fashions. Now there are two kinds of social 
critic; the one sees tho foibles of society and 
rather likes them, tho otlier sees the foibles and 
hates thorn intensely. W. S. Gilbert is of the 
fornK'r, Shaw is of tho latter type. Shakespeare, 
like Gilbert, saw tho follies of society, but he 
thought the follies worth having, even if it wero 
only for tho fun of laughing at them. He pokes 
fun at Lyly's Euphuism and Marlowe’s rhetoric, 
but ho rather fancies rhetoric and Euphuism. 

As a technician ho accepts tho drama of the 
time with its extravagant make-beliovo. Girls 
disguise themselves as men, and arc not dis- 
covered ; Irad men are jiairod oft* with virtuous 
maidens nt tho end of the fifth act, merely to 
give the play a happy ending ; tlie obscenities 
dear to the Elizabethan pit are given with a 
liberal hand ; clowns, the descendants of the 
Morality Vice, juggle with bad puns and worno 
imiuendoes ; characters do things without any 
rational motive {cf. Lear’s division of his king- 
dom), and they believe tales that a self-respecting 
schoolboy w^iuld laugh to scorn {cf. Othello’s 
belief in lago’s story or Claudio’s belief in Hero’s 
guilt in Much Ado). 

If our enterion is a modem realistic dramatist 
like Ibsen, Shakespeare must be considered a 
bad dramatist ; for, according to twentieth- 
century ideas, drama ought to be realistic — that 
is, a play should present no incident that is 
obviously divorced from real life. 

Clearly Shakespeare’s plays are different from 
Ibsen’s or Strindberg’s. No one in real life 
would break the news of Ophelia’s suicide 
as the Queen in Hamlet breaks it to Laertes: 
There is a willow grows aslant a brook 
That sho ws his hoar leaves in the glcLssy stream^ &o. 

But it may not be just to say that Ibsen’s plays 
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are better than Shakespeare's: you cannot say 
that claret is bettor than cheese. According to 
the realists Ibsen is the greater ; according to 
the romancists Shakespeare is the greater. 

It is 08 a romancist that Shakespeare must 
be judged ; his greatness is best seen when he is 
compared with his contemporaries. Shake- 
speare's greatness lies in his poetry and music. 
He should be judged as a poet and musician 
rather than as a dramatist. He takes the plays 
of his predecessors and invariably ho makes 
them beautiful works by adding music and 
colour. He does not invariably improve the 
plot ; the older play King LeAr is much more 
natural and simple than King Lmr with its 
shallow tricks of disguise and credulity. 

Shakespeare appears to have no definite 
criterion for life ; his usual test is happiness. 

Macbeth says : 

otUf brief candle f 

Life's hiU a walking shadow ; a poor player. 

That struts and frets his hour upon the stage^ 

And then is heard no 'tnore ; it is a tale 

Told by an idiot, full of sound and fury. 

Signifying nothing. 

C’ompare this with Jaques’ All the world's 
a stage, and Prosporo’s We are such stuff as 
dreams are made on, and our little life is rounded 
with a sleep. 

In those sayings there is no hope, no vision 
of a fuller life. His outlook is frankly that of 
a hedonist. 

That Shakespeare is groat no one can deny. 
He can draw a character brilliantly ; his Falstaff 
is glorious. He was an excellout humorist 
and a passable wit. His poetry is of the higliest 
kind. In his lyrical plays A Midsummer Night's 
Dream and Romea and Juliet he is unapproac;h- 
able. 

The lesson we are trying to tetich is this : 
Shakespeare is not always excellent ; hero- 
worship too often makes students ignore his 
shortcomings. Our objection to him is the 
frankly biased one that ho was ninther j)rophet 
nor democrat. His consummate art we admit 
and appreciate. 

Ben Jonson . — ^Ben was on tlie side of classical 
correctness in his plays as in his lyrics and prose. 
He hated the rhetoric and extravagance of the 
Komantics. and ho refused to “ write down " 
to the Globe type of audience. He calls comedy 
“a thing throughout pleasant and ridiculous 
and accommodated to the correction of manners.’' 
Oscar Wilde might have subscribed to the same 
definition. Shakespeare is not a comedy writer ; 
what is called his comedy is really farce. 

Ben, then, set out to tell the Londoner what 
he thought of him, but he did not carry out 
his intention well. He began to create char- 
acters with “ humours ” (i.e. eccentricities) ; 
he tried to fit character sketches from contem- 
poxa^y life into the classical frame of drama 


with its stock Roman comedy figures — the gjhU, 
the cunning servant, the braggart, the young 
wife and her jealous husband. As a result his 
characters lose reality. Ben's plays might be 
called Moralities with the dialogue of Plautus 
and Terence added. 

The other dramatists . — ^The plays of 'Shake- 
speare’s contemporaries and immcxliate suc- 
cessors belong roughly to two groups — those 
that followed the horrors of Kyd’s Spanish 
Tragedy, and those that treated of the town 
manners of the day. The former typo of play 
is gtmerally disgusting. A good example is 
Mai-ston’s ArUonio and Mellida which is full of 
blood and bombast. Chapman’s Bussy d'Arnhois 
shows similar horrors, and Webster’s Duchess 
of Malfi, though a great play in the romantic 
manner, is full of crime and revenge, lust and 
bate. 

Tlie play of town maiinors is a hotter product. 
Dekker’s The Shoemaker's Holiday one of the 
beat examples. Dokker is the J. jVI. Barrie of 
Elizabethan times ; he has a strong sense of 
human qualities, and his women, like Barrio’s, 
aro sweet. Middleton also sticks closely to civic 
mamters, and Jonson. Marston, and Dekker 
collaborate in an excellent play Eastward Hoi 

Beaumont and Fletcher write for the court. 
Their plays show the <lceadence of tho romantic 
play. In thorn we find empty boml3astio 
spoochoH, which do not suit tho characters who 
make them ; sentiment posing as passion ; 
mere coarseness pretending to be wit. Tho 
decadence of Elizabethan drama reaches its 
depth in Massinger, Ford, and Shirley. Mas- 
singer wi’oto a famous comedy, A New Way to 
Pay Old, Debts, but his work as a wliole shows 
smartness rather than geiiuis. Ford revels in 
lust and blood. 

The l)l{ink verso of tho drama gradually be- 
came dtx*a<ient also. fehakospeare’s blank 
verso is p(>rfoct in music ; only, in his latest 
work. The Tempest, ho favours the redundant 
syllable (seo p. 117). Beaumont and Fletcher 
follow this license, and when Shirley and Dave- 
nant and Suckling take it up their blank verse 
becomes a kind of prose. 

The decadence of drama has some connection 
with the change of power in Englanil. Under 
Elizabeth England was optimistic ; her sailors 
had sunk the Armada and foimded new colonies 
over the Atlantic ; everyone was wondering 
what new wonder would appear next. With 
the accession of James I the old spirit died. 
Ho tioickled to Spain; ho toyed with worthless 
favourites (Elizabeth's favourites were capable 
men). Tho new spirit is illustrated by the im- 
prisonment and death of Raleigli. The op- 
timism of a genuine patriotism gave place to 
the pessimism of sectarianism and partisanship. 
Puritanism grew apace, and in 1642 the theatres 
wore closed. The romantic drama died out 
then. 
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BeatorcUion Drama. — ^When. tho English drama 
reappears again in the ago of Drydon it is a new 
product altogether* although Massinger’s A New 
Way to Pay Old Debts foreSiadows it. 

EUsabethan drama was an expression of the 
national life : tho drama of the Restoration 
was an expression of town life. It was an amuse- 
ment for the Court and tho smart set. Comedy 
mirrored the profligate society of tho time. 
Anything suggostiug Puritanism was burlesqued 
and satirised ; chastity was joored at. The 
pla 3 nvrights had no motive beyond giving a 
dioap entertainment. If they condemned 
current morality on thc^ ground that it was 
hypocritical and smug, they might bo excused 
or praised. But they condoiiuied morality 
because they wore writing for tho bloods who 
wanted license. 

Restoration tragedy added English freedom 
of action to Spanish bombast and the extrava- 
gance of the French heroic romances of Made- 
leine de Scudory. Drydon anti Shadwell wrote 
“heroic plays.” They are full of impossible 
feats, ranting speeches, and other ab.s\ir<litiea. 
Dryden’s Conquest of Granada is a typical 
“ heroic play.” 

Dryden, Ethorodgo, Shadwell, Sedloy, and 
Mrs. Behn practised comedy, but without any 
distinct merit. They had boon trying to imitate 
the racy dialogue of Molidre, but they never 
quite succeeded. Wycherley almost succeeded. 
His plays are not spocially well consti’ucted ; 
he depends mostly on intrigue and coincidence. 
His characters are little more than types, yet 
such plays as The. Country Wife and The Plain 
Dealer are good to resad. 

Congrdve. — ^Tho name of Congrdve is the 
greatest in Restoration comedy. Like the others 
he is a writer of artificial comedy with its con- 
ventional construction and its disregard for prob- 
ability. His characters are stagey, but tht>y are 
perfect stage folk. They talk wittily, somotimos 
brilliantly. But behind their talk there is no 
real criticism of life. Congreve’s best conuxUes 
are The Double Dealer y The Way of the Worldy 
Love for Love. 

Vanbrugh, like Congrdve, is a wit. The Conr 
federacyy his best play, is original in one way ; it 
leaves the exalted lords and ladies of Restoration 
dranoa and portrays old-clothes deal^ and 
money-lenders. 

Farquhar, the third of tho great artificial 
comedians, if less brilliant as a wit, is more 
modem than Congrdve and Vaiibnigh. His 
plays The Recruiting Officer and The Beaux 
StfiUayem anticipate tho eighteenth -cwjtury 
novel in atmosphere. 

The Restoration dramatists are always being 
Mamed, by writers who ought to know better, 
iop their coarseness of language, yet these writm 
never think of condemning the innuendoes of 
Shakespeare which are worse Ixx^ause innu- 
The genuine artist believes that to 


appreciate the quintessence of roses one must 
hmt walk by the dung heaps. When one sees 
things in their true perspective one realises that 
coarseness of language is a minor matter. The 
critics who magnify the indecencies of the Resto- 
ration dramatists are on a level with the man 
who refuses to bathe in the sea because of the 
fact that people drown cats and dogs in the 
sea. 

About the year 1700 comedy loses most of 
its coarseness, but it becomes a worse product 
them the comedy of 1660-1700. The plays of 
Colley Cibber and Mrs. Centlivro are poor stuff as 
literature. Sentimentality began to creep into 
comedy. This is seen in the comedies of Steele. 
His Conscious Lovers, evidently founded on 
Terence’s Andreo, is classical in its stock char- 
acters and incidents. Steele’s humour depends 
much upon his pathos for a foil ; ho is definitely 
moral in purj;)ose, but artificial and non- 
dramatic. 

Restoration Tragedy. — ^Wo have seen how 
Dryden, following Daveiiant, took up the heroic 
play with all its rant and rhetoric. Bucking- 
ham’s The Rehearsal is an excellent burlesque 
of the heroic play. In All for Love {Antony and 
Cleopatra) Dryden comes nearer the tragetiy of 
Shakespeare. Otway, the author of Venice 
Preserved, has pathos and tenderness, yet he 
shows the rant and staginoss of the ago. His 
verse is uiimuKieal. He could eonstnict a plot. 
Lee on tho other hand was very musical in his 
verse, but ho could not eonstruet a plot. He 
has all the bombast and artificiality of the time. 
Southerno and Rowe are tragedians who do not 
rise very high. Addison’s Cato is tho last word 
in bad tragedy : its characters do not live* its 
plot is bad. 

JCighteenth-century Dra^na. — A now fashion 
of writing literary plays sprang up in the eigh- 
teenth century. Tliomson wrote literary plays 
that arc forgotten. Johnson wrote a play, 
Irene, which is forgotten. 

Between Steele, Cibber, and Mi*s. Centlivro 
and Goldsmith many minor dramatists wrote 
farces and sentimental plays. O’Keefe’s Agrees 
able Surprise, Cumberland’s The West Indian, 
and Holcroft’s Rcuzd to Ruin give a fair idea of 
the drama before Goldsmith and Sheridan. 

Goldsmith’s fame as a dramatist rests on 
She Stoops to Conquer, a fresh delightful comedy 
of incident and manners. 

Sheridan is the author of three noted oomedieB. 
The Rivals, The School for Scandal, and The 
Critic. The dialogue is brilliant, the construction 
is good. The School for Scandal is not artificial 
like The Rivals: its characters live. But 
Sheridan, although he satirises current manners, 
does not go deep. He has not got away from 
the hollow morality of his time. 

Nlnetesnth-csiitury Drama,— Between^eridan 
and the modem dramatists fhere is a time of 



THE ENGLISH LANGUAGE 139 


nou-diamatio activity. The nineteenth century 
is the century of the novel. Any drama written 
was divorced from the stage. Byron wrote 
Cain and Manfredt Shelley wrote The Cenci, 
Tennyson wrote Beckett^ Browning and Swin- 
burne wrote plays. These plays are literary; 
they are better read than acted. 

An important date in the history of English 
drama is 1843, when the law that gave Drury 
Lane and Covent Garden the monopoly of legi- 
timate plays was abolished. Immediately 
theatres sprang up all over London, and com- 
petition became keen. But there were no plays 
of merit to put before the public. 

In the early century Sheridan Knowles’ 
tragedy VirginiuB was popular. Then in the 
’forties Bulwer Lytton produced Richelieu and 
The Lady of Lyons, plays full of bad sontimon- 
tality and stilted expression. But the popular 
plays wore adaptations of French farce and 
comedy. Then Tom Taylor catiio with his 
Frenchified machine-made plays in the ’fifties. 
Dion Boucicault wrote a poor if popular play 
London Assurance, and Irish melodramas, CoUecn 
Bawn, Shaughraun, Arrah-na-Pogue, 

During the years 1885-1870 the Bancrofts set 
themselves to produce something better than 
French farces and bad melodramas. They 
introduced more natural acting and staging, 
and greatly improved the auditorium of the 
Prince of Wales’ Theatre. Their most important 
work was the production of T. W. Robertson’s 
plays. Caste, Society, Ours, School, Robertson 
was no genius ; he had no vision. But his plays 
were an antidote to the nibbish that passed for 
drama at the time. His follower H. J. Byron, 
author of Our Boys, a play often revived, was 
frankly bad as a dramatist. 

English drama was not redoomod by Robertson. 
During the ’seventies the Bancrofts revived 
plays like The School for Scandal and introduced 
adaptations of Sardou’s French plays. Sardou 
was a bad influence. His Dora was a<lapted 
as Diplomacy, and in 1913-14 this play had a 
groat success at Wynciliam’s Theatre. Now 
Diplomacy is third-rate drama ; it deals with 
a trifling incident ; it pictures a conventicwially 
jealous woman in contrast with a simpering 
empty girl ; it is full of stupid rant. The psycho- 
logy is bad, the humour feeble, and — ^worst of 
all — ^it depends for climax on a silly trick — ^the 
detection of a criminal by a perfume. It is 
a play for diildren. 

In the ’seventies Henry Irving became popular 
by his performance as Mathias in The Bells. 
Irving was a fine actor, but his influoncie on 
English drama was evil. By giving the public 
plays like The Bells, The Lyons Mail, Charles /, 
Conan Doyle’s Waterloo, ho was popularising 
drama that depended on its sentimentalism or 
its melodrama. It led nowhere ; it did not 
touch the intellect. It was purely emotional. 
Irving put the actor above the dramatist ; in- 


stead of adapting himself to Shakespeare, he 
tried to make Shakespeare’s plays adapt them- 
selves to his own histrionic art. Ho inti-oducod 
the elaborate staging familiar in theatres to-day 
(e.g. His Majesty’s Theatre). Sumptuous 
scenery is a doubtful benefit to the theatre ; it 
appeals to the eye. Tlie beauty of Shakespeare’s 
plays is their scenery painted in words ; the 
Elizabethans had no scenery but the Elizabethan 
pit had imagination. When Don Pedro in 
Much Ado said, 

“ Good morrow, masters ; put your torches out : 

Tho wolves have prey’d ; and look, the gentle 
day 

Dujjples tho drowsy East with spots of grey,” 

the inn -yard audience saw the dawn. In a 
modern theatre that passage would be accom- 
panied by fiashiiig limelights, and in conse- 
quence the force' of the linos would be lost. 

During the ’eighties many of A. W. Pinero’s 
plays wc're produced, Imt adaptations from the 
French still held tho field — ^melodramas and 
operettas. A native melodrama grew up (c/. 
llenry Arthur Jones* The Silver King, 1882), 
and Gilbert and Sullivan’s comic operas almost 
killed the French optiretta. 

Ibsen’s influence. — Pinero, Jones, Sidney 
Grundy, Carton, Haddon Chambers and others 
resciK^d English drama from Freixch influence. 
But tho chief factor in lato nineteenth -century 
drama was tho discovery of Ibsen. 

In 1889, Ibsen’s The DolVs House and Pillars 
of Society were produced in London. The Tn- 
dependont I’heatrn performed Ghosts in 1891, 
and tho ProBs scTcnmed forth stupid anathemoB 
against Ibsen’s alleged filth and immorality. 
Bernard Sliaw’s Quintessence of Jbsenism gives 
an excellent accoimt of Ibsen’s reception in 
England. 

Ibsen was a dramatist with groat stage tech- 
nique niid a great vision. Ho was ahead of his 
time. Ho saw tho hyjK)crisies and tho crimi- 
nality of nineteenth -century morality, and he 
tore thorn aside. Tho greatness of Ibsen is at 
once realise/d when one compares one of his plays 
with — say — one of Sardou’s. Tho ploy w'o 
mentioned above' — Diplmncuy — will do. In 
Diplomacy there is a stoiy^, a trifling pseudo- 
dotcHitive story of a bad w^oman’s trearhciy\ 
Tlio characters are purely conventional ; they 
say nothing of importance ; they talk cheap 
platitudes ; they do not think any more deeply 
than the average fashionable person in real life. 
Tho whole play is unreal, and, to an intelligent 
spectator very boring. 

In The DolVs House we have a trifling incident 
— ^hor forgery and financial dealings — that leads 
t-o Nora’s finding her soul. Tho play is a stwly 
of a human soul, not a tale of a silly treachery. 
Tho interest is in Nora’s gradual realisation of 
her cramped un-individual life with a fond 
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uxorious husband. The play goes straight to 
a gr()at fundamental — ^the right of a woman to 
live lior own life. It is a grim challeugo to smug 
conventional morality and habit. 

Pinero, (Srundy, and others wrote good stage 
plays ; but they had not the vision of Ibsen. 
There is a “ popular ” strain in their view of 
established things ; they are not rebels. 

Bernard Siiaw, on the other hand, is a rebel 
against most ostablisliod institutions. His 
plays are dramatically inferior to Ibsen’s, but 
he has the Ii)Son genius for seeing beyond the 
horizon of the man in the street. Ilis plays 
sparkle with witty dialogue and humorous 
incident, but his wit and humour aro only the 
sugar coating of the pill. Society, according 
to Shaw, is sulforing from a dreadful disease — 
a sluggish intolleot. It won’t think ; it accepts 
without q\iestioning its laws, morality, religion, 
philosophy — everything ; it is the slave of pre- 
judice and hypocrisy. Shaw believes that 
Society requires a drastic rem(?dy, and ho offers 
it his pill. His plays are stern sermons on social 
and moral texts ; he is one of tho greatest 
preachers of Britain. His importance as a 
thinker lies in his power of suggestion j he is 
the boat schoolmaster known since Greek civilisa- 
tion. His importance in the history of English 
drama lies in his theory rather than his practice. 
His Dramatic Essays and Opinio7v% a collection 
of his critiques when a dramatic critic, aro full 
of excellent comments on bad drama. He is 
on the sido of the Naturalists, or as they are 
sometimes called, the Realists. He contemns 
sentimentalism, the exaggeration of love arid 
its powers, jingoistic heroics and most things 
that a theatrO'goiug public a[)preciate. 

Galsworthy, the late St. John Hankin, Gran- 
ville Barker all belong to tho Naturalist school, 
and the late Stanley Houghton’s Hindle Wakes 
was of the new order of drama. 

Drama of Sentimont, — Outside the Realist 
drama there flourishes a drama that might be 
called the drama of sentiment. Barrie is its 
best exponent. Btirrie’s plays are full of sweet- 
ness and whimsicality ; he is no stem critic of 
morals or customs. He has what Richard Ix> 
Gallienne describes in another context as “ that 
sort of humour which comes of tho resigned 
perception that the world is out of joint, and 
that you wore not bom to sot it right.” His 
romance is seen in the beautiful fantasy Peter 
Pan, a fantasy that Maeterlinck almost equals 
in The Blue Bird, 

The probability is that the Naturalist play 
will never become popular in Britain, To-day 
Ibsen is played to empty benches in the Pro- 
vinces, and, with the exception of an occasional 
R^rtory production, Ibsen’s plays are not 
staged in London. The public wants what in- 
telleotital people = csonsider rubbish. It wants 
dramatt#^«nd|B of ranting romantic tales of 
fwoical ploys adapted from the 


French, and melodrama. The theatre is re- 
gai'ded as a playhouse, not a pulpit. 

The Repertory Theatre* — Commercialism 
prevents tho growth of a real drama. Managers 
look upon tho “ long run ** play as the best ; 
they give the public what it wants just as the 
average newspaper does. People still go to see 
a star actor rather than a play. Nevertheless 
there is a growing tendency to look upon the 
play as tho thing. Tlie Repertory Tlieatro 
movement is against tho “ star BUpj)orted by 
a company.” To understand tho Repertory 
movement wo must know something about the 
provincial theatre of tho late nineteemth and 
early twentieth centuries. From Restoration 
days until the middle of the nineteenth century 
every large provincial town had its “ stock com- 
pany,” which had an ever-changing repertory. 
The stock company was an excellent training- 
school for actoi’s, and the best playeis drifted 
to tho centre Loudon. Tho coining of the rail- 
way ended the stock company system, and tho 
raodorn touring company system took its place. 
By tho now system all plays on tour are replicas 
of plays produced in r.iOudon.. 

Now this system is unsatisfactory. The 
Provinces hove not the same tastes as London, 
yet they mecikly allow tho London favourite 
plays to b(^ thrust upon them. Moreover the 
touring system is generally commercial ; tho 
art-loving companies that tour with Ibsen’s 
plays and play to a few intellectuals in the 
pit are heroic exceptions. 

The Repertory Theatre movement came as 
an antidote to the commercialism of the “ long 
run,” and to tho uuintc.'llectual drama. Tho 
movement, ]:)egun in London by the Indepen- 
‘dent Theatre Society and tho Stage Society, 
was furthered by Mr. Charles Frohraan and tho 
Vodroime-Barkor management. Tho earliest 
to be founded outside Londtai was tho Irisli 
National Theatre. The company wont on tour, 
and gave to other towns excellent productions 
of plays by Synge, W. B. Yeats, and Lady 
Gregory. Miss Homiman foun<lcd the Man- 
chester Repertory Theatre in 1901, and Glasgow, 
Liverpool, Birmingham, and Croydon fol- 
lowed her lead. The Repertory company gives 
local authors their chance ; a well-known in- 
stance is that of the late Stanley Houghton, 
whose Hindle Wakes, produced by Miss Homi- 
man in Manchester, was taken to London and 
there was received with enthusiasm. 

Musical Plays , — ^The musical play hardly 
comes into tho history of drama : it is nearer 
the music hall. Tho comic opera of Gilbert and 
Sullivan has gone out of fashion, and its place 
has been taken by the musical comedy and the 
revue. The charm of Gilbert and Sullivan’s 
operas is due to the fact that Sullivan gave to 
Gilbert’s jingling polysyllables the melody 
that suited them. Many praise Gilbert for his 
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wit, but to-day there is a growing feeling that 
his wit is based on a superficial view of Society. 
Gilbert thought Society good in the main, and 
he laughed tolerantly at its foibles. Shaw, on 
the other hand, thinks Society rotten at the core ; 
he says extremely witty things about it, but 
behind his wit is a stem realisation that Society 
is founded on many shams and stupidities. 
Gilbert's forte was his genius for absurd situa- 
tions ; the adjective “ Gilbertian ” will possibly 
live when his wit is forgotten. 

The musical comedy of the Merry Widow or 
the Quaker Qirl typo dex^onds upon its pretty 
girls and their beautiful drosses, its light lyrics, 
and its comedians. The story is of minor im- 
portance. The revue goes a step further and 
drops the story ; it is simply a jumble of music- 
hall “ turns ” with the “ beauty cliorus ” super- 
added. The invasion of the theatre by those 
diverting — ^and occasionally amusing — numbers 
has seriously hampered the growth of good 
drama. Managem are sp^?nding huge sums in 
their production ; touring comj)anies almost 
moiiopoliso tho i>^^^vincial theatres. Tho 
musical play fosters the idea that a theatre is a 
place of amusement only. But the musical 
comedy and tho revue have ono great merit : 
they are quite frank in thoii* aim. HK^y do not 
serve uj) tho stuxud rant that passes for melo- 
drama in many “ legitimate theatres ; they 
do not deal in conventional characters like 
villains aiul heroes. 

The music hall is not tho rival of the legiti- 
mate theatre. It is a necessity. Hie man who 
can appreciate Masefield’s great tragedy Nan or 
Shaw’s delightful comedy Man and Superman 
can also appreciate Little Tu*h and IMarie l..loyd. 
There may bo competition between a musical 
comedy and a music hall ; there is no competi- 
tion between a music hall and a ropc^rtory 
theatre. 

Anyone interested in drama must take note 
of the cinema vogue of Iho present day. As it 
exists the cinema is inimical to good dmma. 
It delights in mawkislily sentimental stories 
of death and x>ovorty. However, the filming 
of Forbes Robertson in Hamlet points to a higher 
aim. Perhaps the filming of Shakcsj)eare will 
make people realise how much of his glory lies 
in his word-music, and colour. The cinema 
is excellent for farcical incident and educative 
pictures of bir<l and animal life. But it will 
compote with and, let it be hoped, kill tho French 
farce, not the intellectual drama. 

It is fatuous to preach against any popular 
movement ; a nation has the plays it deserves. 
The present age is one of transition. People 
are altering their values of morality, religion, and 
philosophy; the worker is awakening to tho 
fact that he slaves while rich people, through no 
merit of their own, live in luxury. There is a 
geneial movement to share the pleasant luxuries 
of the wealthy, and the result is an increased 
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desire for light amusement. Life is not joyful 
to the majority of toilers, and tlie revuo or tho 
cinema house affords a means of forgetting life’s 
grey ness. To the poor man the cheap entertain- 
ment is a means to an end ; to the Piccadilly 
nut it is an end in itself. 

Tho Drama like the Press nearly always caters 
for tho majority. The minority, hopeless of the 
commercial play, stays away from the theatre 
and reads its play at homo. Most admirers of 
Ibsen, Strindberg, Shaw, Galsworthy, and Barker 
know their plaj^ from the printed copy only. 


WRITING AS A PROFESSION 

Most people go through a certain stage during 
which they are ambitious to write novels or 
plays. This stage usually follows tho one in 
which a young man is convinced that he is a 
born actor — this conviction usually follows a 
visit to one of Martin Harvey’s romantic plays — 
and ill which a young woman feels sure that 
all her talent is directed towards tho footlights. 
Hio literary ambition seldom lasts longer than 
tho theatrical ambition. Thus tho market is 
never c)ver8tocked with actom and writers. 

Tho present writer has a theory that most 
youtlis are probable geniuses ; but tho great 
majority lose self-confidence and cease from 
striving. After all, there is more than a little 
truth in tho say ing, “Genius is tho art of taking 
pains.” Without much labour no one ever suc- 
ceeds in any art. 

In the art of writing, hard study and hard 
thinking are essential. And tho first require- 
ment demanded of a w^viter is that ho has some- 
thing to say. Tlio young artist does not realise 
this ; ho thinks that the art lies in tho words, 
not in tho thought-. A few years ago the man 
that believed in w’ords had a public ; to-day, 
readers want a tiuth or a- theory, and they take 
little interest in the way tho truth is expressed. 
As wo have x)oiuted out in the article on Style 
(p. 100), tho novice will persist in seeking the far- 
fetched word. If a young writer feels that he 
must write “ Braid seized tho iron. Thom was 
a sharp metallic click, and the rubber-con3 went 
sailing through the serene air ; w’hile the spec- 
tators, in amazed ecstasy, followed with eager 
eyes the rapidly moving ball,” he should leave 
literature and take to ploughing. 

Lot us look into this puerile style. “ There 
was a metallic click ” ; does the writer think 
that we expect to hear a wooden crack from 
a driving -iron ? And why tell us that the eyes 
of tho spectators followed the flight of tho ball ? 
The average intelligence should guess that the 
crowd, which follows a professional golfer, is 
not looking for daisies. 

We shaU take it for granted that the reader 
has got over the desire for flowery language. 
Does the ability to express one’s thoughts 
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simply and directly qualify one as a writer 
of books ? It does, if the thoughts are worth 
expressing. 

The Writing of fiction. — One cannot be a 
great novelist until one has had much experience 
of life. The youth may write a gi*eat novel 
about his own Ufe, if he is gifted with a wonderful 
power of introspection, but the only character 
in the work will be the portrait of the 
author. 

Still, tho young writer has a wide province 
that doas not demand great knowledge of 
psychology, although it requires much imagina- 
tion. This province is that of tho Adventure 
story. No one but a very clever writer can 
write a book like The Egoist, or The New 
Machiavelli: but a tale of romantic adventure 
like The Prisoner of Zenda or Treasure Islay}/d 
can be written by a writer of imagination. 

The British public does not want novels of 
thought ; it wants tall stories with happy end- 
ings ; it demands plenty of blood and villainy, 
or pailfuls of sloppy sentiment. The soriala in 
the popular weeklies show what kind of stuff 
the non “intellectual public is reading. Most 
of them are cliildish, and unreadable if ono has 
any taste in fiction. This tjqie of story is purely 
commercial ; the proprietors of these papers 
give the public what it wants, not what it ought 
to want. 

The young writer who has no principles in 
art may become rich by writing serials and 
short stories for popular journals. But the 
young writer who sets out with tho primary 
idea of making m<mey is not the one we aro 
addressing. Many a youth has said, “ I can’t 
make enough out of my art to pay for bed and 
breakfast. I shall stoop to write highly i>aid 
piffle ; then, when I have made so mo money, 
I shall settle down to wTite the matter I want 
to write.” And many a poor youth has found 
that after a year or two at tho pot -boiling work 
his senses have become deadened, and he has 
become unable to write good work. The moat 
dangerous thing in any art is to sell your soul for 
a living. 

The reason why there are so many tenth-rate 
bool^ on tho rn.arkot is that so many poojjle are 
writing commercially. But there is a public 
for higher art ; there are writers who tire not 
out for gain alone ; there are publishers who 
give the public what it ought to want. This is 
the only public worth cateiing for. 

The Short Story. — ^Tho short story is the most 
difficult of all to wTito. In it there is no room 
for elaborate description, no I’oom for verbosity. 
The best training for a short-story writer is the 
constant telling of stories to friends ; if the 
friends object, write a story about their objecting. 
The telflng of stories orally teaches one to select 
the salient features. 

(!l^ider the following story : 


A professor was leoturlng on astronomy to an 
audience in a Fife village. He told of the 
gradual cooling of the sun. 

“Gentlemen,” he said solemnly, “in seven 
hundred million years the sun will be a cold 
body like the moon. There will be no light, 
no heat» and consequently no life on the 
earth.” 

A farmer at the back of tho hall rose to his 
feet. 

“How — ^liow 1-long did you say that would 
be, Mister ? ” he asked excitedly. 

“ Seven hundred million years, my friend.” 

The farmer sank into his chair with a sigh of 
relief. 

“ Thank heaven,” he said huskily ; “I thought 
you said seven million.” 

Compare the above simple tale with the version 
told by tho inartistic person. Here it is : 

A professor — 1 am not exactly sure which ono, 
but I think it was Oliver Lodge — anyway, he 
was a professor of some kind. He came from 
Oxford, or was it Cambridge ? Anyhow, ho 
was giving a lecture in a village in Scotland — 
in FHfo, I think it 'was. I forget the name of tho 
place ; I think it was Freuchie — no, it was 
Kettle — ^no. I think it was Freuchie after all. 
Anyhow, ho was giving a lecture on astronomy 
— or was it geology ? &c. 

We have all listened to tho man who uses tho 
latter version, and we have all longed to slay 
him. 

Barrie in Tommy and Orizel makes a writer 
tell a young fi’iend to write a descriptive passage, 
and then cut it down by one half leaving nothing 
out. The novice will find much pleasure and 
profit in cutting out the irrelevant passages and 
words from tho storie^s in any monthly magazine 
of fiction. 

The short story must depend either upon its 
intoreBting plot or upon its racy dialogue. If 
it is a humorous tale, plot does not matter so 
much ; the humour of W. W. Jacobs’ stories 
lies in the dialogue, and tho night-watchman’s 
comments on men and things. On the other 
hand this writer’s serious short stories, e.g. 
The Monkey's Paw, The Well, or The Ohost of 
Jerry Bundler, rely upon thoir ingenious plots. 
Some of Kipling’s yams have weak plots, but 
Kipling is one of the masters of the short 
story. Wells, again, another master, can write 
a delightful short story on the flimsiost of 
plots. 

Tlie young writer should keep a note-book, 
and should jot down any incident that might 
work up into a story. If he has tho imagination, 
every incident he sees is the foundation of a yam. 
He passes a telephone-box, “I wonder what 
would happen if I rang up some stranger ? ” 
he says to himself. If ho is an original youth 
he will try the experiment. K his originality 
does not carry him the length of boldness 
deed, he will go home and isnagtne what might 
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happen in such a case. Perhaps the latter is the 
batter course ; the average telei^one subscriber 
has little of the artist in his nature, and would 
merely look upon the youth as an idiot or a 
very impertinent fellow. 

This telephone suggestion reminds us of tlie 
contest between Romance and Realism. A 
realistic story written roimd this incident would 
contain the words, “I am afraid you have made 
a mistake ; you must have got the wrong 
number.” A romantic story would make a lady 
come to the ’phono and carry on a witty con- 
versation, and ultimately marry the original 
youth who rang her up. 

Beware of introducing stock characters. Tlie 
black-moustached villain, the fair-haired hero, 
the insipid wronged heroine are all very well in 
a cheap melodrama, but in good slxort storios 
they are out of place. 

The writer of short stories soon discovers 
that ho cannot place his w<^rk unless he sacrifice's 
his art to tho popular taste. The whole atmos- 
phere of a story may demand that a character 
dies at tho end, but tho writer, if he cares more 
for money tlmn for art, will give the public its 
desired happy ending. 

Dialogue , — Young writers generally make 
the mistake of putting literary language into 
tho mouths of their characters. Instead of 
making Mr. Smith say, “ I’m going to the club. 
If I can manage it, I shall be home about eleven,” 
they make him say, “ 1 am going to pay a visit 
to my club. If circumstances permit, I shall 
return to my domicile at the hour of eleven p.m.” 

We must remember that the speech must suit 
tho speaker. If one of your characters is a 
pompous gentleman who likes stilted language, 
by all means make him use words like ” domi- 
cile.” 

The writer of fiction must always ask himself 
the question, “ Would this character say 
this ? ” 

The novice has great difficulty in finding 
variants for “he said.” It is much bettor to 
use the simple “ he said ” again and again lhan 
to cover a page with phrases like “ho assever- 
ated,” “he ventured,” “he remarked.” Each 
of these has a specialised meaning ; c.g, “assever- 
ated ” means “ declared emphaticexlly.” Tho 
specialised moaning shows the danger of using 
a book of synonyms. In any book of synonyms 
the words diserigaged, generous, candid^ are given 
as synonyms for /rse. Imagine a novice using 
“ A Candid Library ” for “ A Free Library.” 
The dictionary of synonyms is a useful friend 
to the educated man, but to the b^innor it is a 
dangerous companion. 

Never use expressions like “he cried,” “he 
exclaimed,” “he groaned,” Ac., unless you 
mean them. On the other hand, beware of 
using weak expressions at the wrong times. 
Youths have bem known to write, “ * Hands up. 
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or I firel’ ho remarked,” or “‘Farewell, dearest,’ 
he suggested.” 

Tho descriptive adverb is a difiicult article 
to manage. Note tho following : 

He said softly, ho said quickly, she answered 
impatiently, he shouted angrily, she asked 
firmly, ho demanded sternly, ho declared loudly, 
she said smilingly, Mr. Thoms replied nervously, 
ho added hastily, she continued pleasantly. 

Those adverbs are used correctly. But the 
following are incorrectly used : 

He shoxited quietly, she asseverated doubt- 
fully, he cried softly. But why multiply in- 
stances ? Common sense will prevent a writer’s 
using adverbs stupidly. 

Dialogue should, if possible, run without tags 
like “ho siiid,” but there should never be any 
doubt al)out who is speaking. There is no 
doubt in the h)llowing passage : 

“I am afraid,” said ho, “that you OTO Vic- 
torian in your Ultras.” 

“ Why do you say that ? ” she askfxl. 

“ Well, you di)n’t believe in freedom for 
women.” 

“ Oh yos I <io — ^fnx>dorn of a kind.” 

Charles smiled. 

“ Are you a suffragette ? ” 

“Theoretically, yes.” 

“ And practically ? ” 

“1 don’t bum mansions, if that’s what you 
moan.” 

If more than two characters are present this 
method cannot bo ustid. 

If dialogue is used the writer should invent 
his own spoiling ; the idea is to convey the cor- 
rect sound. For instauco take tho London 
pronunciation of uboid. In a dialect story it 
might be written “ abaht,” “ abawht,” or even 
“ abart.” In Scots the word is “ aboot.” 

Writers of dialect should remember that they 
are using a dialect that is Greek to most people. 
If an East Coast Scot wrote this sentence, 
“ Far ur ye gaein’ ? Yo hov’ yer neeps to 
clat, an’ yo man feoni.sh tho nicht.” Few Eng- 
lishmen woulti guess that tho sentence meant, 
“ Where aro you going ? You have your turnips 
to hoc, and you must finish to-night.” 

Banie’s dialect is not quite the dialect of 
Thrums (Kirriemuir) ; it is tho Kirriemuir dia- 
lect rendered intelligible to Southerners. 

The Long NoveL— As we said above, the 
novel is the province of the experiencfvl writer. 
Tlio groat merit of the novel is its frootlora ; 
it has no conveiitional form; it does not neces- 
sarily require a strong plot ; it may be a sermon 
in dialogue, or a tract on Socialism. The one 
thing demanded of it is that its characters 
should live. In an adventure story character is 
of subsidiary importance ; if the hero comes 
tinscathed through all dangers and tho heroine 
is rescued at the end, we are quite pleased ; wo 
do not ask whether they have l)con puppets or 
real live people. Tho bettor class of adventure 
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story, however, takes care to make the char- 
acters live persons. 

It is almost useless to sit down saying, “ Now, 
I am going to make this man Watson a silly 
sort of person. I must make him a foil to the 
brilliant Johnson.” If you say that, you will 
possibly find that Watson refuses to be a stupid 
person ; he will persist in saying witty things 
to Johnson, and you will discover with alarm 
that Johnson is the stupid man who never has 
an answer ready. It is difficult to understand 
how novelists mako characters that are mere 

sticks ”... until you try to write a novel. 
The natural thing for n creation to do is to grow, 
to evolve. Tlie great danger is that it may 
grow in the wrong direction. Tlie novel affords 
space for a character to grow ; in the space of a 
hundred thousarul words there is room for a 
man to grow from childhood to old age, to pro- 
gress from Christianity to Atheism, from con- 
servatism to anartihy. 

The first stop in writing a tiovoI is to fix on 
an idea — it need not b(3 a definite plot ; if you 
mako a hard and fast plot you will find, if you 
are really clover, that your characters will not 
fit into the framework. {Sluikespoaro wrote 
some bad plays because he tried to make real 
characters fit into a conventional framework. 
Perhaps the best way is to form a provisional 
plot. Make up your mind that Algonion is to 
marry Margaret in the last chapter, but if you 
find that Margaret is in love with Reginald (and, 
remember, you have no control over Margaret), 
Margaret must marry .Reginald. The novelist 
holds the reins in the first chapter ; after that, 
the characters drive tlio cJiariut. 

Novel-writing (Minnot bo taught ; but young 
writers of imagination and insight into character 
may be warned against certain faults that will 
nuir their work. 

It is in novels that wo find the stilted style 
at its worst. The novoli.sts refuse to be simple, 
and there are modern novels that compel a well- 
educated person to keep a dictionary close by. 
If a writer uses the word “ pandiculate ” instead 
of “yawn,” a sensitive man will lay down the 
book at once. 

Again, the use of hackneyed terms is common 
in many novels. Perhaps the most banal is the 
use of the word “ individual.” This word should 
never be used as a synonym for “ person. ” The 
Victorian novelists made this a pot word ; it 
came to have a semi -humorous application. 
When a nineteenth -century novelist wrote 
** Then entered a red -nosod individual i ” his 
readers were supposed to laugh. Its pseudo - 
facetious meaning killed “ individual ” as a good 
substitute for “ person.” Tlie best writers nowa- 
days use the noun “individual” to indicate a 
person as opposed to a crowd. We can say that 
a crowd is composed of so many individuals. 

Dickens and Thackeray are not the best guides 
for a young novelist. Ho will do better to study 


the technique of Wells, Bennett, and Locke* 
But much reading of novels is not the best 
training for a novelist. The best training is 
tho writing of letters. 

Letters. — ^The young writer should find a 
pationt correspondent, and fill sheets with 
matter. This is the boat manner of finding a 
stylo and, at the same time, a soul. There are 
two kinds of letter. The ordinary one runs in 
this fashion : 

My dkah Dorothy, — I had your note this 
morning and was glad to hear that your cold 
had gone. 

I went to the Lyceum last night with Dick, 
and sjiw Tree in The Darling of the Oods, Ho 
was ripping. 

I am thinking seriously of coming to T^ondon 
this Xmas. Father says that he can’t afford 
tho expense, but I think I shall manage to per- 
suade him, &c. &c. 

The above is a sample of Die chatty “ news ” 
letter, but it is not Die kind of letter that a 
young writer should compose. Here is a sample 
of the other kind, tho only kind worth calling 
literatui'o : 

Dorothy, dear Friend, — A phrase in your 
last letter sot mo thinking. You remarked, 
“ Ferguson is a rough-looking man, but h^ has 
one groat merit — ^lie is chivalrous.” 

Now, 1 woiidcT what your ideas of chivalry 
are. Arc you one of the many women who 
think chivalry is a matter of bowing and holding 
doors open ? 1 liopo not. Pomonally, I don’t 

believe in chivalry, for chivalry is dead. Mon 
rise to offc^r girls their sf‘al-s in trains and tubes, 
and these men go off to boss typists and wait- 
resses who are paid wages that are a disgrace 
to our civilisation. If chivalry were alive, would 
men allow women to work in East London for 
sixtoDu hours a day irmking shirts at threo-half- 
penco an hour ? 

1 am tired of all this cant about chivalry ; it 
is all a sham . . . and tho women do their best 
to keep up the sham. They cry for freedom, 
for votes, but they w ant to keep all tho old cheap 
privileges. They are for the most part content 
with a lip service. Tliey judge a man by the 
little unessential things, the things that shouldn’t 
count in life. I despair of what is called Women's 
Freedom sometimes. I see so many women who 
love to be on a pedestal. I don’t blame them 
so much as I blame tho men. Tho knights of 
old placed woman on her pedestal ; they hedged 
her round with a high wall to keep the ugly 
things of life from her eyes. And to-day the 
men that wear spats are still carrying bricks to 
that wall. Why should men presume to dictate 
to women about what they shall see ? &c. 



THE ENGLISH LANGUAGE 


This letter is the only letter that counts as an 
education. It educates the writer ; it makes 
him or her marshal his or her thoughts. A good 
letter tells what one thinks, not what one does. 
It may bo frankly egotistical ; a good corre- 
spondence is the best training in introspection 
in the world. And without the power of intro- 
spection no one can write well. Write to 
your friends about the books you have been 
reading, about the things you have thought, the 
theories you have formed. Do not be afraid 
to preach; every one with any convictions 
preaches. Your theories may not be the ac- 
cepted theories of your friends ; if they aro you 
had better give up all thoughts of writing any- 
thing worth reading. 

COURSE OF READING 
English Language. 

The student aliould commence with a book 
on the history of words, rather than one on tho 
history of language generally. Perhaps tho 
moat interesting book on words is Words and 
Their Ways in English Speech^ by Groenough 
and Kittredge. Ernest Weekley’s The Ro^nancxi 
of Words and The Ronuitvce of Names are two 
recent books of interest. 

There are three excellent boolca on the history 
of language. They are Jespersen’s Growth and 
Structure of the English Language, Toiler’s Ow^- 
lir^es of' the History of the English Language, 
Emerson’s History of the English Language. 
Jeapersen is specially good on tho Romance 
influence, and Tollor is very exhaustive on the 
Latin influence. 

Lounsbury’s Outlines of the History of the 
English Language is very good also. 

The Making of English, by Henry Bradley, is 
generally looked upon as tho standard work on 
the subject. Wyld’s The Historical Study of the 
Mother Tongue is full of suggestion. Its object 
is to create an attitude towards, not to give a 
history of the English language. 

The above books will give any student an 
exhaustive knowledge of English philology. Ho 
who wants to study more deeply in philology 
will find a sufficient library ready to his hand. 
Sweet’s History of Language is a good introduc- 
tion. Max Miiller’s Science of Language is well 
known, and History of Language (an adapta- 
tion of Paul’s Principles of the History of Lan- 
guage), by Strong, Logeman, & Wheeler, is an 
important work. Skeat has a good modern 
book called Philology, and Jespersen’s Progress 
Language with Special Reference to English, 
makes excellent reading. 

Among older books are Whitney’s Life and 
Qrovoth of Language and his Language and the 
Study of Language ; Sayce’s Introduction to the 
Study of Languages. 

Needless to say, the student should study 
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modern works. Philology has moved rapidly in 
the past few years. 

Old English. — Undoubtedly the best book on 
Old English Grammar is Cook’s translation of 
Sievers’ English Grammar. But wo warn the 
reader who idly takes it up. It is literally 
crammed with information, and to the un- 
enthusiastio student (and very few students 
like Old English) it is Greek — only ten times 
more difficult. 

The usual way to get up Old English is to sit 
down with a book like Sweet’s Anglo-Saxon 
Reader or Morris and Skeat’s Specimens of Early 
English, Part I, on one’s knee, and an Old 
English dictionary at one’s feet. 

Lazy (and incidentally sensible) students use 
“ cribs.” Personally we believe in keys. Read 
the Beowulf through with a good translation, 
and you get up a fair vocabulary. But so many 
translations of tho Beowulf are bad that the 
experiment is often harmful. The translations 
of Child, Clark Hall, and Garnet are all “ safe.” 
A good text to use is W yait’s Beoivulf. 

An excellent book on Old English is Cook’s 
First Book in Old English ; we strongly recom- 
mend all students to got a copy. 

Good Old English dictionaries are those of 
Sweet, Toller, Clark Hall. 

Middle English • — Most of tho books already 
mentioned cover the Middle English Period. 
Sweet has a First Middle English Primer, and 
a Second Middle English Prirnsr. Morris and 
Skeat’s Specimtens of Early English, Part II, is 
a familiar text-book in universities. 

English Grammar. — It is useless to mention aU 
the grammars founrl in schools. Everyone 
knows names like Meiklejohn, Nesfield, Mason. 
It should be remembered that grammar books 
soon go out of date. 

Tho student will do well to read books on 
syntax and tho corrtxjt use of words. One of 
the most interesting books of this kind is The 
King's English, issued by the Oxford Press. 
The attitude of this book to English writing is 
analogous with that of the public school boy to 
social ethics. As the public school boy hew 
dofinito ideas of what is good and what is bad 
form, so has The King^s English a definite idea 
of what is and what is not “ correct ” English. 
It appears to ignore the ftict that tho people 
make the language. It objects to the use of 
mutual in the phrase mutual friend ; but nearly 
everyone says mutual friend. The present writer 
once gave offence to a nice old lady : he had 
boon reading The King's English, and talked of 
tho curate as ‘'our common friend.” 

Mutual friend is fixed in the language, and 
all tho ” correctness ” in the world will not drive 
it out. If The King's English cries “ But mutual 
is used here with a wrong meaning,” we reply, 
“ Well, manufactured goods are goods not made 
by hand." 

The King^s English is a book that is well 
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worth reading. Our only objection to it is that 
it is liberal-conservative in its attitude to 
matters like split infinitives, the shall and v>iU 
difficulty, the use of certain words. But in its 
treatment of grammar (i,e. tho best order of 
speech of the best people) it is excellent. There 
is an abridged edition for school use. 

Books like Hodgson’s Errors in the Use of 
English, Nesfield’s Manual of English Oramniar 
and Composition (with koy), and Miss Masson’s 
Use and Abuse of English (containing a good 
section on Scotticisms), should also be road 
critically. 

Any good dictionary will give the pronuncia- 
tion of words. But even good dictionaries 
sometimes fall victims to pedantry. Collins* 
Graphic English Dictionary, for instance, a very 
good student’s dictionary, gives tho prommeia- 
tion of phthisical as tiz'-i-kal. But every doctor 
pronounces it thigh' •sUcal. If doctors don’t 
know the medical language, wlio knows it ? 
The only criterion is tho usage of the men in tho 
profession. If motorists decide to pronounce 
the word garage os garr'^idge, garr'^idge it will be. 

Students should beware of degenerating into 
walking dictionaries. In other words, they 
should be ready to remjurico a dictionary pro- 
nunciation if necessary. 

There are throe good books on phonetics — 
Sweet’s Primer of Phonetics, Jones’s The Pro- 
nuncicUion of English : Phonetics and Phonetic 
Transcriptions, and Williams’ Phonetics for 
Scottish Students. 

English literature. 

There are many books that aspire to giving a 
full account of English literature from the 
origins. The standard work is undoubtedly 
The Cambridge History of English Literature, 
but this huge work is beyond the means of the 
average student. It can bo seen in most 
libraries. 

Chambers’s Cyclopedia of English Literature is 
very good. It can be had for about *ls. Cd. 
second-hand. 

Of shorter “ histories ” Saintsbury’s Short 
History of English Literature is perhaps the most 
exhaustive. It is a mine of information. But 
it cannot be denied that it tires the reader. It 
isn’t that it lacks onthusicusm : what it does 
lock is philosophy. It is catholic and conser- 
vative ; it is tho work of a man with a definite 
point of view. Saintsbury has no sympathy 
with “modernism.” But, according to many, 
his chief shortcoming is his devotion to ** form.” 
He looks on Blake as a great motrist ; he dis- 
misses Blake’s social philosophy as the imagin- 
ings of a madman. So, in another book, ho 
dwells on Nietzsche’s prose style, not his teach- 
ing. But no man alive has a greater krunoledge 
than Saintsbury, His books always instruct, 
and they instruct much by negation. His works 


are very important because he has a definit 
point of view. 

Andrew Lang’s History of English Literatur 
has more enthusiasm than critical value, but 1 
is obviously a first writing without adequate 
revision. 

Morloy’s First Sketch of English Literature k 
a popular text-book at universities. 

A very good handbook is Stopford Brooke’s 
Primer of English Lang%mge (1«.), which the 
student can read in a few hours. It is a very 
suggestive little book. The same author’s 
English LiUraiure, a.d. 670-1832, is also a good 
book. 

Another exhaustive small book is Compton- 
Rickott’s A History of English Literature (People’s 
Books, 6d.). It is quite up -to -date, and its 
criticisms are original. 

Good school text-books are Wyatt and Low’s 
Intermediate Text-Book of English Literature, 
Thompson's Student's History of English Litera- 
ture, Pantcoast ’a 1 ntroduct ion to English L iterature. 

The student should beware of books fchat pay 
too much attention to the lives of authors. The 
namo of Milton's second wife is of no importance. 
Some of our modern “ literary ” weeklies and 
monthlies soinn unable to distinguish between 
literature and gossip. They publish tit-bits 
about tho nornber of pipes Carlyle smoked, or 
tho qumitity of snuif Bon Jonson used (if he 
used snuff); and the plumber with literary 
leanings thinks he is reading alx)ut literature. 

Early Period* — ^IMany histories of English 
literature are weak in tlieir treatment of Old 
English, but fortunately we have some good 
worlcs on tli© early period. Stopford Brooke’s 
History of Early English Literature is a very 
good book. Jusserand’s Literari/ History of the 
English People is especially good on Langland 
and Chaucer. Ten Brink’s Early English 
Literature is an acloiowledged classic. 

Books on Chaucer are numerous. We have 
Coulton’s Chaucer and his England, Ward’s 
Cfuiucer in the English Men of Letters Series, 
Halos’ The Age of Chaucer, Pollard’s C^oiecer, and 
the recent translation of Logouia’ Chaucer — sup- 
posed by some scholars to be the best yet seen. 

There are some excellent books on medissval 
literature generally. Ker’g The Dark Ages, 
Saintsbury’s Flourishing of Romance and Rise 
of Allegory, Ker’s Epic and Romance, and Rhys’s 
AHhurian Legend are all very readable and 
suggestive. 

The Renaissance. — Two arresting modem 
works are Stephenson’s The Elizabethan People 
and Sheavyn’s The Literary Profession in the 
Elizabethan Age. Jusserand’s Literary History 
of the English People (vols. ii. and iii.) covers 
this period, as does also Saintebury’s Elizabethan 
Literature. 

The Age of Dryden Onwards* — Garnett’s Age 
of Dryden, and Dennis’s Age of Pope are well 
worth reading. ; 
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For Nineteenth-Century Literature the student 
should read Herford's Age of WordsMoorth and 
Walker’s Age of Tennyson, Saintsbury’s Nine- 
teenth-Gentury Literature is full. 

Hair's shilling English Literature^ Modern^ is a 
very suggestive and sound book dealing with 
the period from the Renaissance to Mr. Yeats, 

Saintsbury and Raleigh each have a book 
entitled The English Novel, 

Poetry. — ^The standard history of English 
poetry is Coupthope’s large work, the volumes 
of which are usually consulted in free libraries. 
It is full of theories that one will challenge. 
Because of this it is excellent, and part of its 
excellence lies in the fact that there are so many 
theories that one challenges . . . and accepts. 

Every student must read Hazlitt’s delightful 
Essays on Poetry ^ Wordsworth’s Prefaces, and 
Coleridge’s reply to Wordsworth’s theories on 
poetry. The main points of these works are 
given by Saintsbury in his Loci Critici, a book 
that gives excerpts from all the important critics 
from Aristotle to Pater. 

The Channels of English Literature series has 
some very good books in poetry. They are 
English Epic and Heroic Poetry, by MacNeile 
Dixon ; English Lyric Poetry, by Rhys ; English 
Elegiac, Didactic, and Religious Poetry, by 
Beeching and Bayne ; English DranuUic Poetry, 
by Soholling; English Satiric and Humorous 
Literature, by Smeaton. 

Greg’s Pastoral Poetry is a very good book; 
it is specially interesting on the Masque. A 
work worth reading is Stopford Brooke’s Studies 
in Poetry, And Stedman’s Victorian Poetry is a 
woU-known book. 

There are a few good books on the Ballad. 
One of the most charming is Gummero’s The 
Popular BaUad, Henderson’s The Ballad in 
Literature, and Hart’s Ballad and Epic arc sug- 
gestive, And we must not forget Andrew 
Lang’s treatment of the Ballad in the Encydo- 
poedia Britannica. 

It is impossible to give the works dealing with 
all the poets, but a few must be mentioned. 

Boolffl on Shakespeare are very numerous. 
Everyone knows the books by Dowden (ShaJee- 


speare : his Mind and Art), Raleigh, Sidney, Lee, 
and Hudson. There are boolSi by Herford, 
Swinburne, Braudes, Masefield, and Darrell 
Figgis. The heretical view is found in Shaw’s 
Dramatic Essays and Opinions, and in a few of 
his prefaces to plays, and in Tolstoy on Shake- 
speare, a sixpomiy book, including Shakespeare 
and the Working Classes, by Crosby, Mr, Q, 
Bernard Shaw on Shakespeare, and The Press 
against Shakespeare. 

The student should road Boas’ Shakespeare^ s 
England, and a book of the same title by Leo ; 
also Shakespeare's Predecessors in the English 
Drama, by Symonds. 

There are good books on Milton by Professor 
Raleigh, Stopford Brooke, Hudson, Mark Patti- 
son, and Verity. 

Blake, after long neglect, has now got a small 
library to himself. There are six “ lives ” of 
importance — by Ellis, Symons, Swinburne, W. B. 
Yeats, Hugh de Selincourt, Chesterton. Symons 
deals with the “ English Nietzsche ” aspect of 
Blake, and Chesterton deals with his alleged 
madness and his art. 

Dowden and Symonds on Shelley cannot be 
ignored, and admirers of Tennyson should read 
the works by Ker, Watson, Benson, and Jones. 

Chesterton is always delightfully suggestive 
in his “lives.” He has splendid works on 
DickenS;> on Thackoray, and on Browning. 
Swinburne also has a book on Dickens. 

Readers interested in modem literature will 
find the works of Irving and of Palmer on the 
theatre very readable. William Archer is excel- 
lent in his Play-making, a Manual for Craftsmen, 
and Titterton’s Fro7n Theatre to Music Hall is 
good. The “ lives ” in the English Mon of 
Letters Series are all “ safe,” but few of them 
are startling in their views. 

The fullest bibliography in existenee will be 
found in the Cambridge History of English 
Literature, If a student is specially interested 
in an author, he will easily discover wliat books 
deal with his works by asking any bookseller to 
lend him the Publishers’ Catalogue. 

A. S. Nbill, M.A. 
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THE UTIUTT OF GREEK AND LATIN 

Therk waa a time, not more than two genera- 
tions ago, when the education of every boy 
included some sort of grounding in Latin and 
Greek. Not only so, but every man who laid 
claim to any degree of culture possessed a 
scholarly knowledge of these languages, and 
was familiar with their literature. No speech 
in Parliament was considered complete unless 
pointed with a quotation from the Classics, 
Horace for preference — a different state of 
things from that obtaining at present, when 
one member has been known publicly to rebuke 
another for quoting in a language unintelli- 
gible to an appreciable portion of the House. 
The main contributing cause to this has been 
the rapid progress of applied science, and the 
consequent necessity for advanced technical 
training in very many occupations. Another 
factor that has told against the study of Latin 
and Greek is the increasing cosmopolitanism of 
commerce. Trade with foreign countries in- 
creases day by day, and with it grows the need 
for knowledge of the various European lan- 
guages, to make room for which something of 
less value in education must give way. 

Thus it is that more and more Classics have 
been displaced from our schools by other 
subjects. Wo have been told that, in an ago 
of bustle and grinding competition, no man 
who wishes to succeed in business or to become 
expert at his trade can afford to give precious 
hours to the study of a dead language, or to 
spend in acquiring a dry -as -dust and empty 
erudition the time in which he might be 
equipping himself to face the great struggle 
for existence. 

So strong is this feeling in some quarters, 
to such an extent is classical learning regarded 
as a backwater, leading nowhere on the stream 
of life, that a few words seem desirable here, 
not as an apology for Latin and Greek, but 
to point out tho real benefits that may be 
obtained from their study, so that anyone 
setting out to acquaint himself with them 
may feel, not that he is, at the best, following 
a leisure-hour fancy, but rather that he is 
undertaking what from many points of view 
will be for his benefit. 

Taking the severely practical standpoint in 
tbe fijrat place, the Classics are of great utility 


when the study of languages other than our 
own is in question. The Koman Empire ex- 
tended for several centuries over those islands, 
France, Spain, and the Balkans ; the Roman 
soldiers who campaigned there, the merchants 
who traded, and the colonists who settled, all 
brought tlreir language with them, with the 
result that, although they themselves in time 
disappeared, they l€"ft an indelible impression 
on the language of the country in which they 
had sojourned. 

Taking our own language first, the influence 
of Latin on English has not been so pronounced 
as in the case, for example, of French or 
Spanish. For this the successive conquests 
by Saxon and Dane must account, though the 
later Norman conquest brought the influoiico 
of Latin indin^ctly to bear through the medium 
of Norman- French. At any rate this is cer- 
tain, that a large proportion of words in com- 
mon use in English are derived from Latin, 
and it follows naturally that one who knows 
Latin is bettor equipped to understand his own 
language and to appreciate subtle distinctions 
of moaning. In scientific terminology Latin 
reigns supreme. The doctor, the surgeon, the 
chemist, the botanist, the zoologist, and the 
lawyer all find the technical terms of their 
profession in the storehouse of Latin. Nor is 
the process at an end. New words of a tech- 
nical nature are continually being formed, if 
not from J..atin words, at any rate on Latin 
models. An instance of this is seen in the 
terminology of the art of flying. From avis, 
a bird, are formed aviation and aviator, words 
which are new to either language, but ore 
constructed on the analogy of derived nouns 
in Latin. 

It is thus clear that a knowledge of Latin 
enables the possessor to understand his own 
language scientifically, and gives him a com- 
mand over it that is otherwise to be attained 
with difficulty. 

In the case of French, Spanish, and Italian, 
a knowledge of Latin is of still more utility. 
French is based on Latin, so that one who has 
learned the latter can readily appreciate the 
structure of the former, and has, as it were, 
a start in the race for efficiency. While 
Spanish and Italian have developed so truly 
from Latin that a working acquaintance 
with Latin enables one to understand 
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with little trouble, and to learn them with 
ease. 

A knowledge of Latin and Greek, moreover, 
has a value other than mere utility. The 
masters* of classical literature have been for 
centuries, and still are, the source whence 
writers of all modern languages seek very 
largely their models. The Kenaissanco took 
life from Latin and Greek literature, and, quite 
apart from the intrinsic value of the litera- 
tures of Greece and Rome, it is hard without 
some knowledge of them to appreciate, and 
often to understand, some of the most trea- 
sured writers of later times. 

Add to all this that classical literature in- 
cludes poets and prose writers surpassed only 
by few, so that not to have rcwl them is to 
have missed one of the highest possible literary 
pleasures, and add further that they can only 
bo properly appreciated when read in the 
original ; the case for the Classics then stands 
sufficiently strong to warrant our entering on 
their study without further preface. 



The Greek Alphabet 

Capital, 

Small, 

Name, 

English eqniaalent. 

A 

a 

alpha 

a 

B 

& 

beta 

b 

r 

V 

gamma 

g, as in game 

N,B,^ 

-When y 

is followed by y, x* y, or | 

in the same word, it is pronounced as n. 



delta 


E 


epsilon 

©, as in bed 

Z 


zeta 

dz 

H 


eta 

e, us in feet 

9 


theta 

tl), as in thin 

I 

i 

iota 

i, as ill it 

K 

X 

kappa 

k 

A 

X 

lambda 

1 

M 

/« 

mu 

m 

N 

V 

nu 

n 

S 

1 

xi 

X 

0 

0 

omioron 

o, as in pot 

n 

n 

px 

P 

p 

Q 

rho 

r 

r 

o, g 

sigma 

a 


-The form g is always used at the end 

of a word, and nowhere else. 

T 

T 

tau 

t 

Y 

V 

upsilon 

a 

0 

<P 

phi 

ph 

X 

X 

chi 

kh 

w 

V 

psi 

ps 


0} 

omega 

o, as in oh 


There also was used in early Attic 
Greek a letter F called digamma and pro- 
nounced as w or V. 
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Diphthongs, — ^Th© proper diphthongs are : 


ai 

pronounced as eye 

av 


„ aw 

ei 


»» oye 

ev 


„ ewe 

01 

,• 

»» oy 

ov 

>» 

„ ow 

rjv 

9f 

„ o-ewe 

VI 


wy 


There are also the so-called improper diph- 
thongs, g, in which the iota which goes 

to form them is written underneath and is not 
sounded. 


Breathings. — In the absence of a letter like 
the English h, the Greeks used to represent the 
aspirate by the sign This only occurs at the 
beginning of words, and is writtem over the 
vowel to which it belongs. Tn the case of a 
diphthong it appears over the second of the 
two vowels. Whenever the vowel is not 
aspirated, the sign ’ is used instead. 

Note . — Alone of all the consonants, q at the 
beginning of a word always has the * sign 
above it. 

Note that in order to avoid pronouncing two 
8 ucco.ssiv 0 vowels Attic Greek makes 
use of the following various moans : 

1. Elision — the dropping out, or eliding, of 

a short vowel at the end of a word 
before a vowel beginning the next word, 
its loss being marked by an apostrophe 
— e.g. and i^Mov becomes dtp* fjMcw. 

2. Crasis — the running of a word which ends 

in a vowel or diphtViong into the vowel 
or diphthong which begins a following 
word — e.g. rd aZra becomes radra ; 
xat dyaOdg becomes xdyadoQ, 

3. Contraction, — When one vowel follows 

another in the same word it generally 
merges with it into a single long vowel 
or diphthong — e.g. q)M(o becomes 
; ripdeig becomes xifi^g. 

4. Attachable v . — At the end of words ter- 

minating in -Of, and of verbs in the 
Third Person ending in -e, v is added, 
often before a consonant, always before 
a vowel. 


Inflexion 

In English, when wo wish to express the 
relation of one word to another, we do so by 
means of prepositions. For instance, if it is 
desired to associate the two words King and 
England^ wo use the preposition of to show 
the relation in which one stands to the other, 
and say the King of England, 

In a language such as Greek, which makes 
use of inflexion, the relationship of words to- 
wards their oontext is expressed by means of 
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varying forms of the words theinsolvoft with 
or without the further aid of prepositions. 

Inflexion of this nature is seen to a slight 
extent in English in tho case of verbs — e,g. 
1 gave the book indicates Past time, while 
/ give the hook indicates Present time ; tho 
essential part of the word give is retained in 
each case, but its form is changed to express 
a different shade of meaning. 

In Greek, Nouns, Pronouns, Adjectives, and 
Verba are subject to inflexion, which is of two 
kinds ; 

1. Declension of Nouns, Pronouns, and Ad- 

jectives. 

2. Conjugation of verbs. 


Declension 

Declension comprises differences according 
to Gender, Number, and Case. 

(a) Gender, — In Greek there are three 
genders : Masculine, Feminine, and Neuter, 

(b) Number. — There are three numbers in 
Greek, viz. Singular, Dual, and PluraL 

The Dual number is used when two persons 
or things are represented as <loing something 
or as tho object of an action. 

(c) Case. — It is the case that marks tho 
relation which a noun, pronoun, or adjective 
bears to the words that surround it. Thus 
in tho expression, “ There comes a tide in the 
affairs of man,*’ the relation of the word man 
to the word affairs is made clear by the pos- 
sessory proposition of. In Greek that relation 
is expressed by a variation in tho form of the 
word for man, which shows clearly that rnan 
is a possessive and depends on one of the 
contiguous words. 

There are five cases in Greek, which are 
generally listed in tho following order ; 

Nominative — the case of tho subject. 

Vocative — the case used in speaking to a 
person. 

Accusative — tho case of the direct object of 
a verb, e.g. “ To wake to ecstasy tho 
living lyre *’ — the living lyre is accusative. 

Genitive — the case of 

i. Possession ; 

ii. Motion from. 

Dative — tho case of advantage. 

There wore also originally an Ablative, a 
Locative, and an Instrumental cose, of which 
the functions of the Locative are discharged 
by the Dative and of the Instrumental and 
Ablative by tho Genitive. 

The cases are distinguished by different 
endings, which again are divided into three 
different series, known as the throe declen- 


yirst Declension^-^ln this declension there 
9 sttthve types : 


dvga (fern.), a door. 



Sing. 


Dual. 

Plur. 

Noin. dilfpa 

a door ] 


Bipat 

Voc. 

Oijpa 

0 door 

-Bipa 

Bijtat 

Acc. 

Bijpav door 1 

Bipat 

Gen. 

Bipat 

of the door 

1 Bvpaiv 

Bvptop 

Dak 

Bupq, 

to the door 

Bipait 


N.B . — This type of ending in -a is only 
found after q or i. 

Movqa (fern.). Muse. 


Sing. 

Dual. 

Plur. 

N.V. 

MoO<ra ] 

1 yioiad 

MoOtrai 

Act;. 

Movffap * 

MoiJ<ras 

Gen. 

Dat. 

Moicryjt | 

"Moiar) < 

1 Moiaaip 

Moi;(rwv 

yioiaats 

The commonest typo is : 



yfij] (fern.), forgetfulness. 


Seng. 

Dttal. 

Plur, 

N. V. XiiOyj 

j Xj}0o 

\i)Bat 

Acc. X’/jdTfp 

\i)0at 

Gen. 


\7)0u)y 

Dat. \'nOv 

X'^Bais 

Nouns of the above types are always femi- 
nine. Masculine nouns in this declension are 

always of the third 

or fourth type ; 


vedvlag (rnaac,), a yo\ing man. 

Sing. 

Dual. . 

Plur. 

Nom. veavLat 

j veavla 

yeaylai 

Voc. v€avla 

yeaylat 

Acc. veavlav 

sea War 

Gcii, ycavlov 

yeaylaiy 

yeaviwy 

Dat. veavLq, 

veavLait 

vaijTTjQ (masc.), a sailor. 


Si NO. 

Dual. 

Plur. 

Nom. vaiTT}t 

I 

I'aOrac 

Voc. yaura 

V vaira 

yaxirat 

Acc. yairrjy 

J 

vairat 

Goii. vairou 

\ 

vavriav 

Dat, yairg 

> vavraiy 

yairats 


Note . — In the First Declension 

i. All nouns of which the nominative 

singular ends in -rj or a are feminine. 

ii. All no\ui8 in -ag or -7]g are masculine. 

iii. The genitive singular of masculine 

nouns ends in -ov. 

Second Declension . — ^This declension has five 
types: 


Masculine ; 





Myog, word. 


Sing. 


Dual. 

Plur. 

Nom. X67or 

1 

1 

X6701 

Voc. \6y€ 

1 

i 

f- XByto 

\6yoi 

Acc. 

J 

1 


Gen. \6yov 
Dat. X67V 

1 

\6yotp 

XBytap 

X670CS 
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Neuter : 

igyov, work. 


SlNO. 

Dual. 

Plur. 

N.V.A. 

ipyop 

^pyof 

^pya 

Gcii. 

(pyov 

^ ipyoip 

llpyoip 

Dat. 

tpy<p 

ipyoLi 


SlNO 


Dual. 

Pluu. 

Maso. 


Masc., Fem. 

Maac. 


aud Fem. 

Neut. 

and Neut. 

aud Fem. 

Neut. 

N.V. -s 

none 


-€S 

-a 

Atjc. -a or -p 

none 

-e 

-as 

•a 

Gen. -os 

-os 

J- 'Olp 

-wv 

.(01/ 

Dat. -t 

-i 

■ai{v) 

•<n{p) 


Many nouns ending in -pog, -oog, -eov, and 
•oov fall under the influence of the Attio dislike 
for two consocutive vowels, and are contracted, 
as in the two types that follow : 


vovg (inaac.), mind (vooz). 


Sing. Dual. 

Noni. vom (v^oy) vC> (v6w) 

Voc. Pov {vbe) 

Acc. povv (v6op) 

Geu. POV (i^6ou) poip (p6oip) 

Dat. pf {p6(^) 


Pluh. 
p<H {p6ol) 
poi {p6oi) 
povs (pdovs) 
vQiu {vb(av) 
pois (p6ois) 


darovv (neut.), bone {doruiov). 

Sing. Dual. Plur. 

N.V.A. dffTovv {6(Tr^ov) dard) {dar^w) dard (otrrtfa) 
Gen. 6<ttov (darr^ov) djrotp (darioip) oar dp (dariujp) 
Dat. <5<rr(j5 {6<ni<f}) darois (dariois) 

Note . — All nouns in oV are fieuter in this 
declension, and most in -og are masculine, 
except 

1. Names of trees, coxmtries, towns, and 

islands, which are feminino. 

2. Twenty-one other nouns ending in -og 

aro feminine ; viz. yfr]q)OQ<, pebble ; 
fpdfi^togf sand ; prA/r^og, brick ; ajroSoQn 
ashes ; xi?.evOoQf path ; (iTQfurog, path ; 
o<5(5g, road ; Aryvdg, vat ; aoQ<)(;, coflin ; 
yvddog, jaw ; v6<7oq, disease ; ^t/lAog, 

book ; ^dpdoQ, staff ; rdqjQog^ dit ch ; 
Sgoao^f dew ; dox6g^ beam ; ijTiFiQoq, 
continent ; pdcfavoQ<, touch-stone ; vrpog^ 
island ; xdf.uvog, oven ; yi()avog, crane. 

There is a fifth type in which -co appears in 
the caso-endings instead of -o. Mof^culinos in 
-cog and neuters in -cov aro found according to 
it. One will show how all are declined. 

Aetng (inasc.), people. 


Sing. 

Dual. 

Plur. 

N.V. Xec6s 

Xeuj 

\€(p 

Acc. Xedp 

Xeds 

Gen. Xedf 

Xetpp 

\(dp 

Dat. Xf^ 

Xeys 


Thus, given the stem of a word, it is always 
easy, by inc^ans of the appropriate ending, to 
put it into any particular case. 

By the stem of a noun is meant that part of 
it on which the cases are built up. A noun 
consists : 

1. Of a root which convoys the basic notion 

of t he word ; 

2. Add(id to tho root, os a rule, are one or 

more sutlixos which so far modify tho 
meaning of tho root as to determine 
with which of the parts of speech tho 
word shall bo classed. 

1 and 2 combine to form the stem. 

3. The case-ending. 

Tho stem of a noun of the Third Declension 
can generally bo discovered by discarding the 
-og of tho gen. sing, i what is then left is 
the stern. The simplest type in this declension 
is that in which the stem ends in -/I, -y, -<!!, -x, 
-T, or “A. In all those cases : 

i. The) nom. sing., if mosc. or fem., retains 
tho case-ending -g. 

ii. Tho acc. sing, ends in -a. 

iii. In the nom. sing, and dat. plur., by the 
laws of euphony, p and (p become 7i before (f ; 
y and / be'.come x; T, d, d, and v are dropped ; 
while vTy vd. vO aro dro[>pe(i and the preceding 
vowel lengthened (« to a, e to o to ov). 

Bearing tliese remarks in mind, it should bo 
easy to grasp tho declension of tho consonant 
stems which follow. 

The parts given of each word will be tho 
nom. sing., acc. sing., gen. sing., and dat, 
plur. Knowing those, the full declension of 
each word can be made out with tho aid of 
tho table of case-forms given above. 

Odpa^ ^^wpaita 0(»}paK-os Bdpa^i 

adkiny^ trumpet, fem. (rdXirtyya adXTLYY’OS iTd\wiy^i 
vein, fem. <p\^pa <f>\€p-6i <pi\€if/l 

ylyas giant, muse, ylyapra ylyapr-oi ylyciai 

(ppoprlt thought, fem. ^poprlda ippovrlh-os ippoprlai 

N,B, — 6ppis. 6ppt6os ; ; KSpvs, KdpvSos ; 

ipis, ipiSosj all make acc. sing, ending in -v. 
&Xs salt, masc. iLXa dX-ds dXai 


Third X>ecle7ision . — ^The Third Declension 
comprises many different types. The general 
sohemo of declension is, however, the same 
throughout, and the following table of case- 
endings will be found always to bo applicable, 
apparent variations being explained by rules 
of sound which will be oouuneuted on os they 
arise* 


Nolo that in neuter words, whicli, as wo 
have seen, add no case-ending to tho 
stem in tho nom. sing., when the stem 
ends in -T, the -t drops out in the N.V. 
Acc. sing. 

dppa chariot^ neut. dppLar-ot (Lpfiaat 

Coiieonanl stems that do not add -g in the 
Nofninati^e , — It is to be noted that in the 
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case of stems ending in -r, or -ovr, the nom. 
eing.y masc. or fem.^ is constructed in accordance 
with the following rules : 

1. No -g is added. 

2. The vowel of the last syllable of the stem 

is lengthened. 

3. In the case of stems in -opt, owing to the 

dislike of Greek for a final -t, the -t is 
dropped. 

The following examples will illustrate thi.s : 


ylpoiv ^ 

f old man, 1 
y masc. I 

^^yipopra 

yipoPT-os 

ylpovffi 

Xipijif 

r harbour, ' 
y masc. j 

Xipiva 

Xtfilp-os 

Xiplai 

IloffeidCbtti 

r Poseidon, 1 

!■ HoffCLBCipa lioffeiBCbp-os 

1 

masc. J 

1 

(X^oc. n6<r£i3oi/) 

ripputv ^ 

f boundary , ) 
1 masc. J 

^ ripfjLOPa. 

rlppop-os 

rlppoat 

SeXfpls -| 

(dolphin, 1 
y masc. J 

^deXeftiva 

5€X<f)ipos 

BtXtpiai 


Nbiutebs 
darv (neut.), city. 

N.V.A. dtfTu dffTei Amf 

Gen. d<rTc-ws d<rWou^ Aorewv 

Dat. Aarei Arreffi 

N,B.--ddxQV, tear, keeps -v instead of 
changing it to -e throughout, and has 
gon. sing. ddx(}Vos. 

Stems in Diphthongs , — The only diphthong 
types that are regular are those in -et> and 
-ov, e,g, : 

paaiMvg (masc.), king. 

^Nom. ^aaiX^vs 1 paciXcTf 

Voc\ paffLXeO VjSacT’tXer fiaa-iXeis 

Acc. paaiXia I pa(riX^as 

Gen. pa(riXi-(os{8a(riX€{F)-os) 1 ^ 

Dat. pa<n\u j^a<r.Xto.v 

XOVQ (masc.), a six-pint measure. 


Note, — All stems in -it are masculine, and 
most of those in -v. 

orator, masc. ji^opa (nf)Top-Qt ^i)ro/)<rt 

naritfp father, masc. var^pa warp- 6s irarpaai 


Nom. 

XoOs 

1 


X6et 

Voc. 

XoO 

1 

j 

-X6c 

Xiet 

Acc. 

Xua 

J 


X&af 

Gon. 

Xo-6s 

1 


XOtbP 

Dat. 

Xoi 

J 

1 XooIp 

XovaL 


N,B . — In these stems the voc. sing, is 
formed by using the pure stem. Thus qi^tcoq 
has voc. 4^toq, nartjQ has voc. ndrSQ. 

Like nari^Q are declined mother ; 

dvydrrjQ, daughter ; yaarigQ, belly ; AtjiiigrriQ, 
Demeter, of which all except naxriQ^ are fern. — 
e.g. 


Sing. 

Dual. 

Puiii. 

Nora. filiTrjp X 


firjTlp€S 

Voc. P’W^p ] 

- nvrlpe 

flTJTlpCS 

Acc. prfrlpa J 


/iL7)TlpaS 

Gen. giyrp-6s \ 

Dat. nV'Tpi’ J 

^ pTjrlpoiP 

fxrjrlpwp 

pyjrpdci 


Stems ending in vowels : -i and -w. 


Stems in -o and -a ), — There are three types 
of these : 

at6(x)g (fern.), shame : declined only in the sing. 
aidibs, aidol, aidQ (o-a), ai8o0s (o-os), atdoT. 

7)Xc 6 (foin. ), echo : doelinecl only in the sing. 
VXoh rixi<> (o-a), rjxoOs {o-os), ’fjxot. 

dfW)Q (masc.), slave. 

N.V. $/x(Jbs ) g .> 5gwes {SplCjs) 

Acc. dpQa (dpLdb) \ 5/acDas (5/uw5) 

Gen. dpw-6s I » / Bp(bw 

Dat. SfiioL {5pL<p) 


Masculine and Fkmininjb 


nohg (fom.), city. 


t6Xis 

wdXtt 

v6X€IS 

v6Xi 


rrdXcis 

ir6Xiv 


wdXeis 

7r6Xe-(t)s 

iroXioLP 

vBXetop 

v6X€i 

avg (com.), pig. 

irdXan 

<rOs 

cite 

(TiJes 

<rv 


o’lJes 

(TVU 


<rvs 

<rv6t 

crvoip 

crvQy 

<rvt 


avffl 


Ste7n8 that reject their Final Consonant , — 
One of the peculiarities of Greek pronunciation 
was that of between two vowels was repulsive 
to it and tended to drop out. Hence the de- 
clension of some nouns whose stem ends in -CT, 
whore the of drops and the two vowels that then 
come together are contracted into one sound. 


N.V.A. 

Gen. 

Dat. 


reXxog (neut.), wall, 
rrfxo* , 

U-e(<r)-e) 

r,lx<m (T«x«((T)-ot) fr€txo‘ir 
Tcixti (T«x«(<r)-0 \(-«(<r)-ou>) 


Tttxv 

(-e(<r)-a) 

\(-c(<r)-a>y) 

relxsffi 


ni?£xvg (masc.), axe. 


iriXiKVt 

TT^XCKV 

friXeKVP 

weXiKe-us 

wtkiKet 


TTcXiKce 

ireXiKloiP 


TreX^Keis 

TTcX^xeis 

iTfX^Keis 

ireXiKcuv 

weXiKetn 


ATfjjmjOdvrjg (masc.), Demosthenes. 
Nom. 

Voc. A7jp.6<r0eyes 

Acc. AfffioiT$4v7f (-e(<r)-a) (often Arfp^ddtnip) 
Gen. AvfpwirBiPovs (-e(<r)-os) 

Dat. Ar7fio<r04p€i (•e(a)-t) 



GREEK 


153 


Some stems in *t drop it between two 
vowels : 

xigag (neut.). horn, wing of an army. 

N.V.A. xipas K4pa xipa 

Gen. xipus xipipv KcpCov 

Dat. x4p<i. xipaai 

Neuter stems in -oqt drop t in the N.V.A. 
sing., and drop q in the other cases, : 

‘Jiirap liver, neut. Gen. ijiraros, Ac. 

V8<ifp water, neut. Gen. Gdaros, Ac. 

The following nouns are irregular, i,e, cannot 
be grouped into a class with others according 
to a recognised scheme of declension : 

yqavg (fern.), old woman. 


Nom. 

ypavi 

1 

ypd€s 

Voc. 

ypav 

V- ypde 

ypdes 

Acc. 

ypavp 

) 

ypads 

Gen, 

ypd-6s 


ypaCjp 

Dat. 

ypdl 

fpCLOl¥ 

ypaval 


vavg (fem.), ship. 


Nom. 

pads 

) 

PTfjfS 

Voc. 

pad 

}- vije 

pijes 

Acc. 

padp 

f 

pads 

Gen. 

pe-c6s 


peujp 

Dat. 

P7jt 

1 PCOIP 

pavat 


^aq (neut.), spring. 


N.V.A. (ap 

Gen. ijpos 

Dat. ^/u 


Zedg (masc.), Zeus. 


Nom. ZfiJs 

. Voc. 

Zed, Acc. Ala. 

Gen. At-6s, 


Dai. 

xhlg (fern.), key. 

N.V, kXc^s. Aoc. x\€iv, Gen. «X€i5-<!>s, &c. 
Oql^ (fern.), hair. 

N.V. Bpl^. Acc. Tplx’CL, Ac. Dat. ])lur. Bpi^L 
dv^q (masc.), man. 

Nom. av'^p. Voc. Avep. Acc. Av8p-a, kv. Dat. 
plur. djfSpdat. 

yriw (neut.), knee. 

N.V.A. y6vv. Gen. 761 'ar-os, Ac. Dat. plur. y6va<n, 
yim) (fom.), woman. 

Nom. yvuii* Voc. yGvaL, Acc. yvpatx-a Ac. 

ydAa (neut.). milk. 

N.V.A. 7 dXa. Gen. 7 dXaicT-os, Ac. 

Yiqag (neut. ). privilege. 

SfNG. N.V.A. yipas. Gen. yipws, Dat. yip^i* 

PiiUR. N.V.A. 7 ^pa. Gen. yepCov, Dat. yipaai, 

yrjqag (neut. ), old ago. 

N.V.A. 7 ^/iaf. Gen.yijptas* Dat. 71 }/)^. No pIuraL 
licgicig (neut.), meat. 

SiNQ. N.V.A. Kpiat, Gen, xpiw, Dat. xp4q.. 

Plur, N.V.A. xp4a, Gen. xpewv, Dat. xpko.au 


9 €vi<pag (neut.), murk. 

N.V.A. Kvitpas, Gen. kp4<Povs. Dat. xpitfuf. No 
plural. 

Xihjv (com.), dog. 

Nom. k6u)p. Voc. xGop, Acc. xGpo, Ac. Dat. plur. 
xvcrL 

o'ds (neut. ), oar. 

N.V.A. o5r. Gen. c&r- 6 s, Ac. 

n(y6g (masc.), foot, 

N.V. TToiij. Acc. ir65-a, Ac. Dat. plur. froal. 
Ttvq (neut.), fire. 

N.V.A. irC/>. Gen. irvp‘6f, Ac. Dat, plur. irvpoU. 

vSajq (neut.), water. 

N.V.A. GStap. Gen. War-oj, Ac. 

vidg (masc.). son. 

SiNO. Nom. wl 6 s. Voc. vl^. Acc. v16p, Gen. vloO, 
vUos* Dat. vl(p, vUi. 

Dual. N.V.A. Gtm. Dat. vUoip. 

Plur. N.V.A. uUit. Gou. vHufp, Dat. vUai, 

ipqkaq (neut.), tank. 

N.V.A. ^p4ap, Gen. ^piar-cs, Ac. Dat. plur. 

<fipca<Ti. 

XB(q (fem.), hand. 

N.V. Acc. Ac. Dat. plur. 

The Definite Article 

6y ?), r6, the. 

MAsrurjNE. Feminink. Neute: 
Singular, 


Nom. 

6 

V 

r6 

Acc. 

t6p 

T'ijp 

t6 

Gen. 

rod 

T7JS 

rod 

Dat. 

Tip 

‘TV 

Tip 



Dual, 


N.A. 

T{i> 

Tt*) 


G.D. 

roiP 

TOIV 

roTp 



Plural. 


Nom. 

ol 

al 

rd 

Acc. 

TOfJS 

rds 

rd 

Gen. 

TWP 

tQp 

TUP 

Dat. 

TOIS 

TOlS 

rots 


Translate, giving every possible meaning of — 
r) paaiXiwg : roig noalv : dqviOog : nvq 

xal vScDQi rfj rov Ai6g x^^Q^* 0 ^ dyyiXov 
Aoyot : rd rfjg dqeztjg xdV^g : ol vecdg vavrai : 
rd Ton Aripuxsbivwg iqya : r(d rijg yvmtxdg vlrj : 
ij ToCf Kdqov fxrfcr}q rov rm MijSwv paaMcog. 

(N.B , — Note the use of the following 
prepositions: iv^in, takes the dative 
case ; ix = out of, from, takes the genitive ; 

through (of space), takes the geni* 
tive ; did » on account of, takes the 
accusative.) 
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Noni. 

Nom. ripfjLtjp 
Nom, 


Gen. &c. 

Gen. ripfxoP'OSy &o, 
Gen. firiTop-os, &c. 


At first this vowel-gradation is extremely 
puzzling ; some words seem to vary thoir 
spoiling and others to keep it unchanged ac- 
cording to the vagaries of some mysterious 
chance. 

There is, however, a definite principle under- 
lying this vowel-gradation, and when this is 
understood, all the regular and most of the 
so-called irregular words become plain and 
straightforward in their declension. In the 
original Indo-Oermanic language from which 
Greek, in common with most of the European 
languages, is derived, an accented short syl- 
lable waa lengthened if the syllable following 
it was lost. Now the stem-suffixes, -ev, -ov, 
‘fjtoVf -eQf -OQ, -reg, -roQ, and -vr 
appear originally to have had the forms -6vo, 
-ovo, -/iEVOf -//oro, &c. The second syllable 
came to be dropped in many words, with tho 
result that, according to tho rule just enunci- 
ated, the first syllable has been lengthened. 

Thus there was originally a nominative 
noifiEVO, in which tho Indo-Gormanic accent 
fell on the second syllable. Then, owing to 
some change in the language not yet under- 
stood, the -0 was lost and tho pmceding ~ev 
became ‘tjv. In tho other cases there is an- 
other syllable following tho stem-suffix, so 
that the form -fiev is retained. 

In the case of tho vocative, there was origin- 
ally no accent at all, so that the rule did not 
apply; and the stem- vowel underwent no change. 

The declension of such a word as Qi]T(OQf 
grjrTOQ, ^Tjroga is thus easily understood. 

A further apparent anomaly is shown in the 
declension of and the group of words that 

resemble it. The change from jurjry/g in the 
nom. to pifjfveQ, firfciga in the voo. and acc. is 
explained by the rule discussed above. There 
stni remain, however, to perplex the student 
the forms fjiijrgdg, fx’qxgly and firfcgdaiv, and to 
understand these it is neoessary to go back once 
more to the original Indo-Gormanic letngiiage. 

Originally there were two sorts of accent 
used in speaking — pitch accent, indicated by 
the varying pitch of the voice ; and stress 
accent^ indicated by the force or absence of 


force with which the syllable was pronounced. 
In Greek itself, only pitch accent was used, 
but the original stress accent had an effect on 
the form of words which can be directly traced 
in Greek. The absence of the principal stress 
accent led naturally to the appearance of a 
syllable in its lowest proTiouncoablo form. In 
the gen. and dat. sing, and the dat. plur. the 
original stress accent fell on the last syllable, 
and the lost syllable but one had no stress at 
all, and tended to appear as a result in its 
weakest pronounceable form. Hence the 
stressed -rep- of nariga became -rp- in noxgdQ, 
when it was not stressed at all. In the dat. 
plur. the syllable -tq- was followed, not by a 
vowel os in tho gen. and dat. sing., but by a 
consonant. In those circumstances, as will 
bo found by exporimont, the only way in 
which it could bo pronounced was by inserting 
a weak vowel such as d between tho -g- and 
the following consonant, and this gives us 
na-TQti-Ctv^ 

Another example to illustrate this is found in 
Pindar, whore q>Q(ial is used as the dat. plur. 
of q)QY)Vf (pQFVOQ^ q)Qa- being tho lowest pro- 
nounceable form in which Greek could put 
the syllaVilo q)Qev-, 

Adjectives. --The function of an adjective is 
to adtl a quality to a substantive. Therefore 
we find in an infiectod language such as Greek 
that an adjective is made to correspond to 
its noun in nvmber, gender^ and case. 

Consequently adjectives must bo declined, 
and in Greek they have case-forms similar to 
those of substantives, which fall into three 
groups : 

1. 1st and 2nd Declensions. 

2. 1st and 3rd Declensions. 

3. 3rd Declension. 

1. Adjectives of the \st and 2nd Declensions . — 
Adjectives of this declension can bo subdivided 
into four typos : 

(a) Masculine like 
Feminine like hjOrj. 

Neuter like egyov, 

(b) Masculine like Aoyo^. 

Feminine like Oi^ga. 

Neuter like egyov. 

(c) Contracted words : 

Masculine like vovg. 

Feminine of a special t3rpe. 

Neuter like denovv. 

(d) Masculine and feminine, like Kecbg* 
Neuter of tho same type. 

(a) HaXdgy beautiful. 

Masctjlinb. Feminine. 

Ka\6s Ka\ij 

(declined like X^^oj). (declined like XiJ^iy). 

Neitteii. 

K(t\6v 

(declined like Hpyov). J 
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(6) hateful. 

Masoxtlinb. Feminine. 

(declined like \6yos), (declined like $0pa). 
Neuteb. 

(declined like ipyov). 


(c) Sut^g {dinhog), 

double. 


Masculine. 

Feminine. 



Sing. 

Dual. 

Plur. 

BiirXodt 

N.V. BivXrj 

BtTrXtif 

SiirXai 

(declined like pods) 

Acc. dnrX^P 


StrrXds 


Gen, div\r}s 

diirXoiP 

BiirXujp 


Dat. 


diirXais 


Neuter. 

StirXoOv 

(declined like 6 (ttovp). 

N.B , — Adjectives in contracted to -otfQ 

have -a instead of -ry in the fom. sing, 
when the preceding letter is p or a 
vowel — e.g. dgyugovg (of silver) makes 
fern. aQyvQd. 


{d) iXecog, gracious. 
Masc, and Fbm. Neuter. 



Sing. 

Dual. 

Plur, 

tXeofS 

N.V.A. tXeuy 

IXecj 

IXcw 

(declined like Xeufs) 

Gen, 

I'Xew 

lX€(pP 

iXeufp 


Dat. 

IXeip 


tX€tps 


Note , — It should be noted that there is also 
a largo class of compound adjectives 
{i,€, made up of two or more simple 
words) which have only two endings — 
•og in the masc. and fern, and ~ov in the 
neuter. 

2. Adjectives of the 1st and 3rd Declensions . — 
Adjectives coming under this head form their 
masc. and neut. according to the 3rd Declen- 
sion, and form the fern, by adding -m to the 
stem. 

The principal type of adjectives pure and 
simple in this class is that of the -v stems, e.g, : 

yhjxvQt sweet (to the taste). 


Masculine. 

Feminine. 

Neuter. 

N.V. 

yXvKdt 

Singular. 

yXvKeia (-v-ta) 

yXvKd 

yXvKd 

Aco. 

yXvKdp 

yXv/ce?ay 

Gen. 

yXvKiot 

yXvKelds 

yXvKlos 

Dat. 

yXvK€i 

yXvKelf 

yXvKci 

N.V.A. 

yXvKh 

Dual. 

yXuxeid 

yXvKle 

G.D. 

yXvKiotP 

yXvKelaiv 

yXvKioiP 

N.V. 

yXvK€it 

Plural. 

yXvKeloL 

yXvKio. 

Ago. 

yXvKtis 

yXvKtlds 

yXvKio. 

€len. 

yXuKiofp 

yXvKeiutv 

yXvKivp 

Dat. 

yXvfcicri 

yXvKeloit 

yXvKicrt 


A less numerous type is that of stems in -v, e.g.: 
riQTfp, tender. 

Masculine. Feminine. Neuter. 
N.V. Tifyfiv T4p€iPa(i.e.Tep€P-ia) rip^v 

Acc. Tip€va ripuvav ripiv 

Gen. rtpevos rtptlvrfs rlpevos 

&o. Ac. Ac. 

Of great importance is the large class of 
participles which are declined as of the 3rd 
Declension in the masc. and neut. and as of 
the 1st in the fern. The majority of them 
have stems ending in -vr, and, allowing for 
differences of stem-vowel, knowledge of the 
declension of one will enable the student to 
decline the others. 


Jigarrcov, doing (Present Participle). 



XIasculine. 

Feminine. 

Singular. 

Neuter. 

N.V. 

TrpdTTOi)p 

irpdTTovira 

rrpdrrop 

A(;c. 

TTpaTTOPTa 

wpdTTovfrau 

Tpdrrop 

(Jen. 

VpdTTOVTOS 

irpaTTodffrjs 

TTpdrrovros 

Dat. 

irparroPTi 

‘n-paTTo 6 <rri 

Dual. 

VpdTTOPTi 

N.V.A. 

irpdrropre 

wpaTTodod 

TrpdrrovTf 

G.D. 

7r/)ttTr6vToti' 

irpaTTOiVaiv 

Plural. 

TrparrBPToiP 

N.V. 

WpdTTOVTfS 

irpdTTOVoai 

srpdrTOPTa 

Acc. 

irpdrropTas 

Tparrodcras 

irpdrrovTa 

Gen. 

TparrhPTWP 

vparrovowp 

vparrodiTOAS 

wparrbvrwp 

Dat. 

TrpdrTovffi. 

wpaTTown 


Similarly are declined the types represented 
by the following : 

Trpd^as, wpd^aa-a^ Trpd^av, doing (referring to past 
action), aor. part. act. 

irpttxf^ds, irpaxGeicraf wpaxPlvt done, aor. part. pass. 

didoijs^ SiSoOva, 8i56uy giving. 

deiKPuSy deiKPvaa^ heiKvdp, .showing. 

There are also a few non-participlo adjec- 
tives with stems in -vt- declined after the 
following type : 

Noiii. XO'pfe*' graceful 

Voc. 

Acc. X®P‘®®®'®*' X®P^^*' 

Ac. Ac. Ac. 

Finally comes the type of participles with 
stem ending in -OT-, e,g, : 

Xeh/x(og (perf. part, act.), having loosed. 

N.V, XcXuKiis XcXuEuta XeXvicrfs 


Acc. X€Xi;<c6Ta XeXvKvias 

XeXvKbs 

Ac. Ac. 

Ac. 

D.Pl. XeXvK60’i XeXvKvlats 

XcXvKboi 

3. Adjectives of the Zrd Decl€nsion,-^(a) 

stems : 


edfievijg, gracious. 


Masculine and Febsinine. 

Neuter, 

Singular. 


N.V. tdpLiviis 

evpxpis 

Acc. edpjtp^ 

€uptpis 

Gon, €dpi.€Povs 

evptpous 

Dat. edfispd 

tdpL€Pel 
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Maboulinb and Fbmikinb, 

Nbuteb. 

N.V.A. e^fupij 

Dual. 

€bftepil 

G.D. €bfJL€POtP 


€^fA€POiP 

N.V.A. ibjMPch 

Plural. 

ebfuprj 

ebfjLtpQp 

Gen. ebptpCap 

Dat. €iffA€P4ffi 



abfi.€p4<n 


-w- stems : 

Hax6<pQwVt malicious. 

Maso. and Fem. Nettteb. 
Singular. 

N.V. KaK6if>p<tiP KaKh^pop 

Acc. KaKd^pova xaKd^pop 

Gen. KaK6(i}povot 

Dat. KaxSippopt 

Dual. 

N.V.A. KaK6<f>poP€ 

G.D. KaKO<t>p6poiP 

Plural. 

N.V. KaK6<ppoP€t KCLKbtppopa 

Acc. KaK6<ppoPM KaKb<ppopa 

Gen. KaKO(f)p6pit}p 

Dat. KaKb4>po(TL 

Note . — Comparatives in -cov have alternative 
endings as follows : 

Maso. and Fem. Netjtee. 
Singular. 

Acc. -ova, -u) 

Plural. 

N.V. -oves. -ous -ova, -« 

Acc. -ovaf, -ooj -ova, -w 

A few adjectives are declined irregularly 
with two stems after the following type : 


much. 



Maso. 

Fem. 

Neuter. 


Singular. 


N.V. 

TToXlJf 

TToW'b 

ToXlJ 

Acc. 

ToXi/v 

ToXXlJv 

TO\b 

Gen. 

ttoXXoD 

ToXX^ 

iroXXov 

Dat. 

TToWip 

TToW-j 

iroXXy 



Plural. 


N.V. 

iroWol 

ToWal 

iroXXd 


&o. 

&c. 

Ac. 


The only other example in common use is : 
fi4ya%, /AcydXrif /t^a, great. 

Cotwpwtison of There are in 

Greek, as in English, throe degrees of com- 
parison, viz. Positive, Comparative, and 
Superlative. 


e.g. Good is positive, stating that the quality 
exists. 

Better is comparative, comparing the 
thing described with something else. 
Beat is superlative, stating the existence 
of the quality in its greatest extent. 
The commonest method of comparison in 
Greek is to add to the stem the ending -Tcgoc, 
-Tsga, -Tcgov to form the comparative, and 
•TUTog, -TOTij, -rarov to form the superlative. 

In -o stems the -o is lengthened to -o> if the 
preceding syllable is short — e.g , ; 

iropufpb^s wicked voprjpb^repot Toprfpb-raros 

Xdyto-s learned Xo 7 it 6 -Tcpos Xo 7 i( 6 -TaTos 

y\vKiu-i sweet y\vKij-T€poi yXvKb-raroi 

riprjp tender rep^p-rfpos rep^p-raros 

tbfjLCPibi gracious cy/icv^tr-repof eu^cv^cr-raros 

Adjectives whose stems end in -ato- drop the 
-o- in comparison — e.g. : 

vaXaibi ancient TraXalrepoi TraXedraros, 

Adjectives whoso stems end in -ov form the 
comparative and superlative by adding -eoTrpoc 
and ■‘€(TTaTO(; respectively — e.g. : 

KaxbiPpup malicious KaKO<ppopi<rT€pos KaKo<ppopicrTaTOi 


Irregular Comparison. — Some adjectives are 
irregular in their comparison. The following 
are the most important examples : 


Positive. Comparative. 

Superlative. 

dyadds 

good 

dfiilpup 

fitXruap 

4/Kcrros 

^^Xtuttos 

xaxbs 

bad 

xaKiwp 

KdxKTTOi 

piKpbs 

small 

fjLelup 

fiiKphrepos 

puKpbraTot 

6\iyos 

little 

(Xdrrtop 

dXlyuFTo^ 

iXdx^OTTQS 

(plXoi 

beloved 

iplXrcpos 

eCfPobffTfpos 

^IXraTOt 

C0POVS 

kind 

^bpo^araroi 

froXCs 

much 

TrXeCwv 

TrXcttTTOS 

KoXbs 

beautiful 

KaXXitjp 

xdXXurros 

rj56s 

sweet 

i}diu)P 

p(fu}p 

ijdi(Trot 


easy 

pfffTOt 

rdxurros 

raxlfs 

swift 

6dT7U)P 

Ix^pbf 

hostile 

ixOi(*Jp 

^X^urros 

dXyeiPbs 

painful 

dXyZufp 

dXyijTot 

ixiyas 

great ‘ 

fiet^tap 

fi^KTTOS 

atffXP^^ 

disgraceful 

alffxuop 

oX<xxwrot 


Transire, giving every possible meaning of : 
6 HwKQazrjg 6 navrebv dvOgdmoyp aocptfxtarog. 
ahxQdv ioyov, c5 (piXraz^ dvdqwv. 3 } PcoAiJff 
firpcQdg^ xakKUov dvyan^Q. ri rd dgiarov 

Toig adxpQoCi nav6v. 

{N.B. — Note the very common and idio- 
matic use of fjiivt a conjunctive particle, 
used to distinguish the word or clause 
with which it stands from something 
that is to follow, and Si which generally 
answers it in the corresponding clause, 
the general sense being “ on the one 
hand ... on the other . . .”) 
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x6 nh TtVBVfia ngMvfiov i} Si adgi dadevi/jg. 
TiQWTog xai f^wnoQ Ttoiijtm 6 ''OfirjQog. igyop 
^(fSiov fdv CLM oS y^,v?cS raig eSvcug ywai^lv. 
mXefiog xqYiaifJKbxeQog xoXg "AOrjvaioig. ndvxeg 
ol xm Sri^wv noKXxai. dyaBov Aect) ^aBdg 
dva$, 6 XQvaog itoUiov xaxcov dg^i/j. 6 Zevg 6 
Ttavxdw x&v Qemv Hqdximog, i} yXvxeXa fiaxcUQag 
ywatxdg qxovi^. 

Adverbs. — Adverbs are regularly formed from 
adjectives by adding the ending -cog to the 
stem» subject to the following rules : 

1. In forming adverbs from -o stems the 

-0 is dropped. 

(E,g. the adverb formed from xcd6-g, 
good, is xaA-oig, well.) 

2. In forming adverbs from adjectives of 

the 3rd Declension, that form of the stem 
is used which appears in the gen. sing, 
masc. 

{E,g, the stem of aatpi^g, clear, is really 
oa<pe(S', but the gen. sing. masc. is 
aa(pi-og^ hence the adverb meaning 
“ clearly ” is aaqmgy contracted from 
aatpi-mg*) 


Comparison of Adverbs . — The comparative 
of an adverb is the ace. sing. neut. of the 
comparative of the adjective. The superlative 
of an adverb is the acc. plur. neut. of the 
superlative of the adjective. 

<ro0wf wisely (ro<f>(Irr€poy | <ro«/>wrara 1^^-” 

KaKu)s badly kukLop KdKiara 

<f)l\T€pov (piXraTa 

Odrrov Tdx*<rTa 

Besides the adverbs in -cog, formed regularly 
from adjectives, there are many others 
formed from nouns and verbs. Of these the 
commonest is the use of the dat. sing, of 
nouns in an adverbial sense — e.g, rj anovSfj, 
zeal, gives us anovSfj, zealously. 

Another adverbial ending on noun-stems is 
-Sov, and many adverbs are formed by adding 
to verb-stems the endings -Srjv or -xi. 

There are three suffixes that go to form 
• adverbs of place, viz. : 

-i added to the stem, indicating “ where.” 

~0ev added to the stem, indicating “ whence.” 

‘de added to the accusative, indicating 
“ whither.” 

Finally there are many adverbs for the 
formation of which no general principle is 
apparent — e.g. aSOig, again; x6xe, then; ixeX, 
there, &c. 

Numerals. — There are three classes of 
numerals, viz. : 

1. Cardinals, which tell how many there are. 

2. Ordinals, which tell in what order they 

come. 

3. Nvmeral Adverbs, which tell how many 

times a thing happened. 
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Not. 

Cardinal. 

Ordinal. 

Adverb. 

1./ 

efs, pla, if p, one 

vpQros, first 

Altai, once 

IK 

8bo 

deBrepof 

bis 

3, 7 

rpeis, Tpla 

rplros 

rpls 

4. h' 

Tirrapef,TiTrapa rirapros 

rerpdKis 

6. c' 

Hpre 

vipvTOs 

TteprdKis 

6. s' 

n 

ficros 

iidKis 

7.r 

ivrd 

^pbopos 

iitrdKis 

8. / 

bxrd) 

6yboos 

bKrdKis 

9. B' 

ivvka 

fraros 

ivdKis 

10. / 

bXsa 

dXKaros 

btKdKtS 

11. ta' 

Xpbexa 

ipbiKaros 

ipbcKdKis 

12. t/ bibbcKa 

budiKaros 

bcjbeKdkis 

13. ly' rpeis Kal dixa i 

^rplros Kal \ 
biKaros j 

rpicKaibeKdKis 

14. Lb' 

rirrapes 

rdrapros Kal 
biKaros 

f rerrapeaKai- 
\ beKdKis 

lb. le' 

TTePTiKalbeKa | 

wipTTos Kal 

biKaros 

i TteprcKatbeKd- 
t KlS 

16. is' 

nA .J 

iKKaiScKa 1 

hr os Kal 
biKaros 

|^Kica(6cjcd/nf 


21. Ka' etKoaiP eU 


30. X' 
40./ 
50. v' 
60. 

70. o' 
80. / 

90. y 

100. p' 
200. <r' 
1 , 000 . 
2,000. J 
10,000. / 


rpidKorra 

rerrapdiKovTCL 

TerrijncorTtt 

i^i^Korra 

i^dQfJLijKOVTa 

dydoijKOVTa 

iyevi^KOvra 

^KOLTOV 

diaK6(rioi, •ai, • 
XiXtoi, -at, -a 

fiOpioi, -ai, -a 


eUoadKtt 

{ ^UoadKit 
Altai 

rpiaKOPrdKis 
TerrapaKoarit TCTTapaKOPrdKif 
vePTriKoardf vcprriKOPrdKis 
iiilKOPTdKis 
ifiAo/nijKoprdKit 
dy SorjKOPrdK IS 
ipiPTiKOPrdKis 
iKaroPTdKis 
SiaKOiTidKis 
Xi^tdm 
Siax^XidfCit 
pvpidfcis 


{ elKoarbs 
TpQros 
rpiaKoarbs 


ifriKoarbs 
ipdop^i/}Koar6t 
dySoifKoarbs 
hevriKoarbs 
haroffTbs 
biaKOffiosrbs 
XtXioffrbs 
durxiXioffrbt 

fJiVpiOCTbs 


elg, fila, h, one, is declined as follows : 

Masculine. Feminine. Neutek, 


Nom, eh fxla (p 

Acc. fpa filap fp 

(len. iubs puds ipbs 

Dat. ipi ipi 


6vo, two, is declined thus : 

N.A. dbo 
G.D. dvoip 

xqeXg, throe, is declined : 

Masc. and Fem. Neuter. 

N.A. rpM Tpla 

Gen, rpiQp rpiQp 

Dat. rpisL rpisl 

xexxaqeg, four, is declined : 


Masc. and Fem. 
Nom. T^TTapts 
Acc. rirrapas 
Gen. rerrdpbjp 
Dat. rdrrapiTi. 


Neuter. 

rirrapa 

rirrapa 

rerrApup 

rirrapsi 


Like elg are declined ovSelg, ovSepla, oiSiv, 
and purfieig, &o., which mean “ no one.” 
These negatives, however, also are declined 
in the plural. 

None of the other cardinals are declined 
down to &c., which are declined like 

the plural of xnXdg. 

AU the ordinals are declined like xaA6g^ 
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Pronouns. — Personal Pronouns : 


1st PSRSOK. 


2nd Person. 



Sing. 

Dual. 

Plur. 

Sing. 

Dual. 

Plur. 

Nona. 

iri 

ptb 

ilfjie'is 

<n> 

c4>^ 

i/ueis 

Yoo. 

— 

— 

— 

<rd 

ffipiii 

{ffJLeis 

Aco. 

i/U, nt 

Pib 

rifids 



Ofias 

Gen. 

ifioOf fjLou 

p(pp 

tjplCjp 

ffOV 

aipipp 

iffiCip 

Dat. 

ijjuUt fJLOi 

pfp 

Tifiip 

ffol 

S<pipP 

ifup 


The nominative of the personal pronoun of 
the 3rd Person is not found. For the other 
cases Greek used the oblique cases of 
self, which is declined as follows : 

Masc, Fem. Neut. Maso. Fem. Nbut. 

Singular. Pluml. 

Nom. airrbt aiVr^ airb abrol airraL abrd 

Acc. airrby aim/jv aM aiVroiJj avrds abrd 

Gen. avToO abrijf aiWoO avrwy avrioy abrwy 

Dat. aCrifi avry aiirf avroTs auraU adroTs 

Note , — When avrdg is placed between the 
article and its substantive it takes the 
meaning “ same,” e.g, 9 } avrij yvvij, 
the same woman. When the particular 
form of the article used ends in a vowel 
it often merges into the first syllable 
of the pronoun, e,g. avrog dw^Q — thQ 
same man ; Tadrfj = on the same 

day. When avrdg is used in an intensive 
sense like ipse in Latin, it comes before the 
articIe,c.gf.ai5Tj) ywi] = the woman herself. 

The Reflexive Pronouns: 

Myself. 

Masculine. Feminine. 

Acc. ipLavTOP ifiavrijv 

Geu. ip-avToO ifiavr^s 

Dat. ifAavrtfi ifxavr^ 

Ourselves. 

Acc. ij/ids abroijs igidi avrds 

Gon. ijfJLWp abrCjp TjfjLUP avrwp 

Dat. ijfiip avTois tj/jlTp abrais 

Thyself. 

Acc. <rea\rr6p, cravrbp <rea vnji', (rdvri^p 

Gen. treavToVf savroO treavr^s, cravrrjs 

Dat. <reavT(^, (raurtfi aeavrrjf aavr^ 
Yourselves. 

Acc. iffids ai/roCs v/xas ai>r(£$ 

Gen. vfjLiap abrCcv v/jlQp avrQp 

Dat. ifup abrois vjmp airrais 

N.B . — ^The contracted forms aavrdv, &o., are 
more common in Attic Greek. 


Himself, herself, itself. 


Acc. iavrSp 

iavrijy 

iavrd 

Gen. iavToO 

tavTrjs 

Lavrov 

Dat. iavTip 

iainrji 

Themselves. 

iavTip 

Acc. ^avToiJr 

^avrds 

tavrd 

Gen. 

iavrujp 

iavTutp 

Dat. iavTois 

iavrats 

iavroTs 


Posaessives , — ^The personal pronouns of the 
1st and 2nd Person have each an adjectival 
form with a possessive meaning. 

Thus— 

to iydf corresponds ifibs declined like Ka\6s. 
' ♦, <ri& „ „ „ 

^ „ iifUis „ ^/x^epos „ ix^pbs 

-Atwrxj * „ iffUrepos „ „ 


Demonstrative Pronouns: 

o^OQ, this. 


Masculine 

. Feminine. 
Singular. 

Nbuteb. 

Nom. 

1 

0 

aVrvf 

roDro 

Acc. 

TOVTOV 

radrrip 

toOto 

Goii. 

Tobrov 

radri/j 

robrov 

Dat. 

TOitTtp 

ra&rxf 

Dual. 

robr<p 

N.A. 

Tobru 

ro&ru) 

Tobru 

G.D. 

toOtoip 

ToOroip 

Plural. 

Tobroip 

Nom. 

oSroi 

adrai 

raOra 

Acc. 

TOlh-OVS 

ratjras 

raCra 

Gen. 

roinup 

robrup 

Tobrup 

Dat. 

toiJtois 

rabrais 

robroLS 


dde, “this,” is declined like the definite article, 
each case being followed by de, ixeivog, “ that,” 
is declined like adrog. 

The Reciprocal Pronoun (“each other ”) : 


Masculine. 

Feminine. 

Dual. 

Neuter. 

Acc. 

dWijXu) 

dXXiJXw 

dXXi^Xw 

G.D. 

dWijXoip 

dXX^Xoti' 

Plural. 

dXXifXoLP 

Acc. 

dWi^Xovs 

dXXijXas 

dXXTfXa 

Gcii. 

aXXiiXu>p 

dXXijXutP 

dXXi/jXup 

Dat. 

dXXiiXois 

dXXijXais 

dXXijXois 


The Relative Pronoun, — dg, “who,” is declined 
as follows : 

Masculine. Feminine. Nbutkii. 


Nom. 

6s 

Singular. 

6 


Acc. 

6v 

¥ 

6 


Gen. 

oh 

¥ 

oh 


Dat. 

V 

V 

ff 


N.A. 

6 

Dual. 

& 

& 

i 

G.D. 

dtp 

dtp 

dtp 


Nom, 

of 

Plural. 

af 

d 


Acc. 

oOs 

ds 

d 


Gen. 

Cip 

Sjy 

&P 


Dat. 

ots 

ats 

ots 

4 


Another form of the relative pronoun is 
oaneq, which is declined in the same way, 
with the addition of -neq at the end of each 
case. 

The Indefinite Pronoun ; 

Ttc» ** anyone.” 

Masc. and Fem. Neutbb. 


Nom. 

Acc. 

Singular. 

ns 

Tipd 

Gen. 

tip6s or row 

Dat, 

tipI or Tip 


Dual 

N.A. 

tip4 

G.D. 

Tipotp 
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Masc. and Fbm. Neutbk. 

Plural. 

Nom. Tivds rivd 

Acc. rivds Tivd 

V — > 

Gen. tipQv 

Dat. Ti<rl 

The Interrogative Protwiin, — Tig, “ who ? is 
the same in form as the indefinite pronoun 
except that the interrogative always carries 
an accent when monosyllabic, and when dis- 
syllabic puts tho accent on the first syllable 
instead of the last. 

The relative and indefinite pronouns aro 
combined to form a relative dcrrtg=“ whoever,” 
the declension of which is peculiar and should 
be carefully noted. 


Masculine. 

Feminine. 

Singular. 

Neuter. 

Nom. 

6<rris 


drt 

Acc. 

Srrim 

ijVTiva 

drt 

Gen. 

6tov 

ijcrrtPos 

drov 

Dat. 

dry 

Dual. 

dry 

N.A. 

ibrive 

&TLP€ 

ibripe 

G.D. 

Sroir 

iiroLP 

Plural. 

6toip 

Nom. 

otriifes 

atripes 

Hrra 

Acc. 

oCffTivas 

diXTiPai 

drra 

Gen. 

6t(jjp 

drw*' 

6tujp 

Dat. 

drots 

aferrurt 

droiy 


Note. — Note that in writing Gre(?k the sign 
of interrogation used is the English 
semicolon, e.g. Who is the man ? rig 
icviv 6 dvtjQ ; 

The Verb. — Verbs, like nouns, are in Greek 
subject to inflexion, which in their case is 
called Conjugation. By means of conjuga- 
tion are expressed : 

< 1. Person and Nutriber. 

2. yoiccr— Active, Middle, or Passive. 

^ The Active Voice indicates that tho action 
of the verb proceeds from tho subject, e.g. 
Ada>«*l loose. 

iflPlie Middle Voice indicates that the action 
of the verb proceeds from the subject and is 
directed towards the subject, e.g. XvofJ>ai — l 
loose for myself. 

Tho Passive Voice indicates that the action 
of the verb is directed towards the subject and 

? rooeeds from a source outside it, e.g. 
am loosed. 

Note . — Some verbs are only found in one 
voice. Of these some are Middle in 
form and Active in meaning. Such are 
called deponents. 

Some verbs, again, have a future 
tense that is Middle in form but Active 
in meaning. 

3. Tense. — Present, Future, Perfect, Future 
rVerfeot, Imperfect, Aorist, Pluperfect. 


The Present tense denotes the existence of a 
fact or the oontinuanoe of an action at the 
moment of speaking, as “ I am here,” “ Ho is 
walking.” ^ 

The FtUure tense denotes what will happen 
at a time later than the moment of speaking, 
as “ He will tell us to-morrow.” 

The Perfect tense denotes an action or state 
of things which began in tho post and is com- 
pleted at the moment of speaking, e.g. “ I have 
eaten my dinner ” — i.e. “ I began to eat it and 
went on eating, and now, at the time when I 
speak, it is actually all eaten.” 

The Future Perfect denotes that at some time 
in tho future the subject of tho verb will bo 
able to say, “ I have done so-and-so,” e.g. 

“ To-morrow I shall have gone away.” 

These tenses are known as Principal tenses. 
The remaining tenses, which are known as 
Historic, are : 

The Imperfect, which denotes that at a 
specific time in the past an action was being 
carried on or a state of things was continuing 
to exist, e.g. “ He was for three years in charge 
of tho office,” or “ I used to like listening to 
him.” 

Tho Aorist, which denotes the plain fact 
that at a point of time in the past a thing was 
done or an occurrence took place, e.g. “ He 
was killed,” “ The horse ran away.” 

The Pluperfect, which denotes that at a 
moment in the past an action or st^ato of things 
which had begun before then was at an end, 
e.g. ‘‘ When ho was found he had given up 
hope.” 

4. Mood. — Indicative, Subjunctive, Opta- 
tive, Imperative. 

Tho Indicative mood states a fact — ” I 
CO mo.” 

The Subjunctive represents futurity. 

Tho Optative is used to express in a less 
definite sense most of tho constructions of the 
other moods. 

Tho Imperative is the mood of command, 
e.g. Ave pe ~ loose me. 

There are also the following verbal sub- 
stantives : 

The Infinitive, e.g. g}iXeiv^to love. 

Tho Participles, e.g. loving. 

The Verbal Adjectives, e.g. (piXrjfiiog ^enrt’^he 
should be loved. 

The Formation of the Verb.— Conjugation, 
like Declension, consists in affixing various 
endings to the stem in order to express various 
shades of meaning. 

For the purposes of conjugation Greek verbs 
divide themselves into two dasses : 

1. Verbs ending in -co in the pres, indio. 
act. 

2. Verbs ending in -pu in the pres, indio. 
act. 

Of those, those in -eo are the larger class, and 
will therefore be deedt with first. 
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in -Q>. 

The following is a completely inflected verb of the simplest type ; 

hkfif I loose (verb-stem Av-) 
Active Voice. 



Indicative. 


Subjunctive 


Present. J 
Sing. ] 

ri. Xi5w, I loose 

2. X»5€ty, thou loosest 
[ 3 . Xvet, he looses 

Xi/a; 

X»}]7s 

Xi5|7 

Dual. -j 

^2. \ijcT 0 Vy ye twain loose 
^3. Xvero*/ they two loose 

\jLHnr 

XlJlJT 

riur. j 

^1. \voiiiev, >ve loose 

2. XiJ^re, ye loose 
^3. Xt;oi><rt, they loose 

\lLHOfi 

\&rfT 

XlJ(0(T 

Future, j 

p. Xi^crcii 

2. Xi/(rets 
^ Ac., like Xt^di 


Imperfect.! 
Sing. j 

ri. ^Xeoi# 

2. iXvet 
[ 3 . (XV€ 


Dual. ^ 

r2. iXijeroP 
iS. iXv&rjy 


Plur. i 

^1. 4\i6oix€V 

2. iU€T€ 

. 3. (Xvop 



First 

Aorist. 

Sing. 


First 

Perfect. 

Sing. 



Pluper- 

fect. 

Sing. 


. iXeXijKrf 

. i\€7i1JK€l 

, i\t\i&K€ro» 
, iXeXvKirriv 

, AeXi^KeTe 
i\€\6it€ffav 

















QEEEk 
Middlb Voice. 


I6I 



PR^SEET 

Sing. 


fl. XiJO; 

* i 2. Uei 

[b. XiJr 

{ 2. \li€ff$OP 

3. Xi^etf’^oi^ 

fl, \v6fu6a 

-j 2. Xi^€(r^e 

1,8. \^oprai 


Future. 


fl. Xt^o/tat 
t Ac., like 


like Xdofiax 


iMPEEEBOT. f^* 

(1. i\v6fjx6a 
Plur. 4 2. iU^edt 
Is. iXiiovTo 


First fl. ^Xu<rdfw?v 
Aorist. 4 2. 

Sing. (3. iXft^aro 

Dual f Mvaadov 

\3, i\v<rd<T0ijp 

(1. i\v<rdfi€Ba 
Plur. -j 2. MaaffBe 
V3. AiVavro 


Perfect. 

Singly 


f l. XAi/piae 

2, XAvo'ai 
8. X Aural 

/2. XAua^or 
\3. XAuo’^oi' 

f l. \€\6fi€$a 

2. }J\vff$€ 

8. XAvvrai 


1. \t\dtrofMt 

, Ac., like Xi^/uoi 


Xdw/ioi 

X*>iy 

Xirjrai 

XihjffBop 

\Bij<rBop 

Xvt&fjieBa 

XBiftrBe 

XBufprai 



Optative. 

1 

1 

i 

InSnitive. 

Participle. 

Xvolfviiip 

Xdoio 

Xi^oiro 

Xi^ov 

XviffBta 

Xi^ce’^ai 

Xud/ievo^ 
-ij, -oy 

Xt^ota^ot' 

XvolcrBffp 

XBtffBop 

XvMiow 



XvolfiiBa 

X6oi<rBe 

XOotPTO 

XB€ffB€ 

XvdtrBup 



XvffoifirjP 


Xj59€<rBiLi. 

Xu(r6/i€ros, 

Ac.» like XvolfiTfp 






Xi^ufiai 

Ac. » like Xdiijfiat 


Xf^eraicrBop 

XvcraLaBrfP 

XvffalfieSa 

XBffawBe 

Xt^trairro 


Xvffd^Bcj 

X^ffaerBop 

XvcrdaBiap 


XdffaaBe 

XwrdtrBtap 






XiXvfiipoi etrjp 


(- 17 , -op) 


,, eri7S 

XfXvcro 

» 

X€XOffB(a 

XeXu/i^vw etrop 

XiXwrBop 

„ erri7»» 

3 

1 

%* 

/< 

XeXu^voi cl/tei' 


(-01, o) 


,, itre 

XAuo^e 

„ €Tep 

XtXBirBbiv 




X^ffaffBai 

Xwd/Ji€P09t 
•fl, -OP 

\ 

\ 

XeXi$a^ai 

XeXvn^POt, 
•Vi OP 


XiKM9oliiiiP 

Ao.ylike 

Xwlfifip 































162 QEEBK 


Passivs Voioifi. , 


Indicativo. 

Subjunctive. 

Optative. 

Imperative. 

Infinitive, 

Participle. 

Present. Same as middle 

Future. „ ,, 

iMPERPBOT. „ „ 






AOEIST. 

n. 4\^6vIIJJ£V 

Plur. -| 2. 

( 3 . i\j^$rj(rav 

XvOgs 

Xvdv 

\v$ijTov 

XvSi^TOP 

\v6t^ft€P 

\v6Qffi 

XvBelriP 

XvOatr^s 

\v9eiii 

\v$€trop 

XvBtlrriP 

Xvdeifiev 

XvOtlTC 

\vBeUp 

ya^BifTt 

XvB’iru} 

XiiBufrap 

\vBifriav 

\vBdpT(i>p 

\vBrjpat 

Xu^ek, 

ri. \vO'^ofjt,at 

Future, -j 2. Xvd^ei, 

\ Ac., like \0ofiai 


\vBri€rolfjt,Tip 

Ac. like 
"KvolfiriP 


\v9'fiirtaBai 

\vBijiria‘ 

/MPOS, 

-OP 


Verbal Adjectives. 

XurAs, Xuri}, Xur^y, fit to be loosed. 

Xw^os, XvWa, \vTioPt requiring to bo loosed. 


A^o^e.— -The endings of second coses ore as 
follows : — 

Active and Middle, — Second Aorist 
ends like the imperfect in the indicative 
and like the present in the other moolis. 

Second Perfect ends like the first 
perfect. 

JVofes on the Tenaea, — 1. The future indica- 
tive active is generally formed by adding -oco 
to the verb-stem, e.g. hj-ao). Verbs, however, 
wliose stems end in -A, -/i, -v, or -q make their 
future by adding -co to the stem and placing a 
drcumfiex accent on it, e,g, “I an- 

nounce ” ; dyycA-ft), “ I will announce.” 

2. The commonest way of forming the aorist 
indicative active is by adding -a to the future 
stem, as in ^Awr-a. The stems, however, in 
A, ft, V, p, which do not add a in the future, 
form their aorist by lengthening the last vowel 
of the stem and adding a. Thus fihfO), 
remain,” makes its future fisvib and its aorist 
ijULetva, xqIvod similarly makes , its aorist 
iiiCQLva, 

This ending in -oa or -a is known as the 
First Aorist. Some verbs make what is 
known as a second aorist by adding to the 
verb-stem the ending -ov, which is then in- 
fiiected like the imperfect, e.g. ^dA-Aui. “ I 
throw IjtoAov, ‘*1 threw.” This applies to 
both tbo active and the middle voices. 

3. IiA the imperfect, aorist, and pluperfedi 
tenses of the indicative the augment ^ is 
ack|f|d before, the verb-stem in the case of 


verbs which begin with a consonant ; in the 
case of those beginning with a vowel, the vowel 
is lengthened according to the following table : 
a and e become rj, 

«, o, V become I, ce, v. 
ev becomes tjv. 

01 becomes 
m or g becomes 27 . 

Thus Avw makes aorist ihxsoy dyy^AAce) makes 
aorist ijfyyeihi. 

4. Some verbs have a second passive aorist 
which, instead of adding 'Srpf %o the stem, is 
formed by adding wtiile the stem-vowel 
sometimes undergoes change — e,g, ipdmot 1 
show, makes its aorist passive itpdvrjv, 

5. The perfect tenses are marked by re- 

duplication, which is governed by the following 
rules ; f 

L 'Verbs beginning with a single consonant 
are reduplicated by prefixing that con- 
sonant followed by e — e.g, ;lA&^(:o, I plait ; 
TtinXexQf I have plaited. 

But an aspirate is changed to its 
equivalent unaspirated fdrm-»-e.g. 

^ I fiee ; n&pevya^ I have fied. 

ii. Verbs begitming with two consonants, 
with f, ip, or Q, have the augment i- 
instead of reduplication— e.g. ^ 

seek ; f^ifrtpca, I have soughti^ . 

AT.B* — ^There is an exce|)tioh to this 
when the second of the two ooneonants 
is a liquid ; in that ease dirdinary re- 
diiplioation takes place**-^.g. YgApo), 1 
write ; yiyipatptu I have written. 
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iii. In vethB beginning with e vowel re- 
dttplIoaUon takes the form of the 
augment. 

6. There are first and second perfects just 
as there are first and second aorists. The 
first perfect ends in “xa and keeps the stem* 
vowel, as in XiXv'Xa* 

The second perfect is formed by adding -a 
to the verb-stem* changing the stem-vowel, 
and sometimes changing a final x, y, n, or fi 
into the correspond^g aspirate — e.g, <pe6y(o 
(stem (yvy), perf. Ttiqwrya: Tdimo), I steal 
(stem 9aen)f perf. xixAoqxi, 

7. In the middle and passive voices the 
perfect is formed by adding -/jm to the verb- 
stem. When the stem ends in a consonant 
the following assimilation takes place : 

; ; and X become y. 

p, Kt and q> fi* 

6, B, and r „ g. 

Where the stem ends in a consonant the 
ending -rrat of the 3rd person plural becomes 
impossible, and the periphrasis -ptivoi ehl is 
used. 

CofUrctcUd Vowel-Stema . — When a verb- 

stem ends in -s, -a, or -o* as in <piM-co, rifAd-cj, 
or dfjXd-cOf the vowel contracts with the person- 
ending. These contracted verbs form a very 
large class which makes familiarity with their 
forms essential. The following plan of conju- 
gation of each of the three typos should there- 
fore be carefully studied : 
tpiZdcD, I love ; xlfido}, I honour ; ^Adco, I show. 


iNDicATivB Active. 
Present. 


n. 

nfuj 

irjXQ 

Sing. 4 2. 


SijXois 

( 3 . 

rif4 

dTjXol 

j. ] i% 

nfA&TOP 

Srj\ovToy 

\8, Mefi-w 

rifiarov 

drikodroy 

( 1 . <pi\oOfMV 

nfiQfiev 

SijXovfJLty 

Plur. - 2. ^tXetrc 

Tt/ifire 

SykoOre 

^8. lpi\oGa’i 

nfAWffi 

dykoOiri 


Future. 



ntidatj) 

dyki&<r<if 

Ao. 

Ac. 

Ac. 

y ‘ 

Imperfect. 


4<pt\ovy 

irlfmv 

iS^kovy 


irl/Mt 

’ id-ijkovs 


irlfM 

i^kov 

^^iXewor 

4tihStw 

iSykoOroy 


irtiAin^p 

idrjko^v 

. i f^CKoX^iiep 


iiykoOfity 

J0(X«?re 

irifidu 

HhjkoOre 


MfiXP 

iiiiKow 

‘ 

Aorist 



irlfkiynL 

^tjXiiMra 

; Ac. 

Ao, . 

' Ao. 


Perfects 


sre(^/X4}«a 

rtHiitiyta 

SMkiaica 

Ac, 




SuBJUKonva Active. 


Present. 


tpikCf 

TifiW 

Bykii 



Bykois 

iftiki 


dyko2 

iptkrjfroy 

n/Aarcp 

BykHarop 

ipikijToy 

Ti/tdrov 

dykurop 

ipikiifiey 


BykufjLtv 

ipikifre 

Ti/Aart 

Syk^re 

i/uk^t 

TLflS^i 

BykQffi 

Optative Active. 
Present. 


tfukotyy 

riif4yp 

dykolyp 

ipiki^yt 

TifUffris 

dykolyt 

ipikoly 

Tifu^ri 

Bykoly 

(pikoTroy 

Tifn^rop 

TifJLtfiTyp 

BykciTOP 

^kolrrfy 

Bykoiryp 

</>lk(Hfl€P 

TifA^fiep 

Bykcifitp 

4>lk0lT€ 

Tifu^re 

BykoTrt 

ipikoiep 

Tipufcp 

BykoTep 

Indicative Middle, 



Present. 

. 

^tXoO/wi 

rifiQfiaL 

BykoO/uu 

ipiket 

nf4 

Bykoi 

^tXeZrac 

nfidrat 

BykoOrai 

4>CKtiff0ov 

niJkdffBop 

BykoOirBop 

iptketffBop 

rifidpBop 

BykoOaBop 

4iCko'6(A€Ba 

Tifiil>fi€Ba 

BykoBfuBa 

ipikei<r0€ 

TifidffBe 

BykovffBt 

ipikoOvrai 

TifAijyTai 

Future. 

BykoOvrai 

<f>iki/jffoixai, 

TlfiilirOfJMl 

BykibffofMt 

Ac. 

Ac. 

&o. 


Imperfect. 


i^ikoBftyy 

infiubfjLyp 

iBykodfiyp 

^^(XoD 

irtfiQ 

iBykoO 

ifplktlTO 

irtfAaro 

iSykf^o 

iipikeiffSoy 

irifidaBov 

iBykoMop 

^(pikelffByy 

irifidffByy 

IBykoicByp 

4^ikoii)fji€Ba 

hiftCifutBa 

iBykoBftfBa 

iipiktiffBe 

in/nSaBe 

dBykodffBe 

i^ikovpro 

hifLdtyro 

/Bykgupro 


Aorist. 


itfukyadfiyy 

irtfiyffifAyy 

iBykuffdixyp 

Ac. 

Ac. 

Ac. 


Perfect. 


wciftlkyfiai 

rerlfiypLOi 


Ao. 

Ao. 

Ao. 


Subjunctive Middle. 
Present. 



TifjMfiai 

BykQfMu 

i>iki 

rii4 

hik<^ 

ipikyraL 

Ttfidrai 

BykiBrcu 

ipikyaBop 

rifiSLaBoy 

ByktaaBov 

(pikifcrBop 

nfASa^Bov 

BykuaBop 

ipikfJbfji^Ba 

TifA^ftxBa 

Bykt&fuBd 

<l>lk^B€ 

TifuiffBe 

BykQffBe 

IfnkuPTm 

nfifoprai 

BykdPTCkk 

Optative Middle. 
Present. 


4nk0lfiyp 

nfAtfijAyp 

Bykclfiyp 

^XoSh 

npufio 

Bykdto 

Ac. 

Ac. 

Ac, 
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OBEEE 


IMPBBATZVB MoOD. 


Active. 

^iXi?roi» 

^\$lriap 

^tXetrc 

^iXoj&pTtap 


Passive. 

0<XoO 

^XelffOta 

<lu\§lir$(irp 

ipCK^ladtav 


Active. 

rlfia 

Tifidrta 

nfi&TOP 

rifidruiP 

Tifi8r€ 

rifKifprwp 


Passive. 

TiM^ 

TifMBtii 

TlfiMoP 

rtyuiffdm 

rifijicBtap 


Active. 

^i^Xov 

hiKo^Tta 

dijXodrop 

BfjjXo&rtap 

BrtXovre 

irjXoi^rutp 


Passive. 

diiXov 

hfiKoBcdta 

iflXovffSop 

ByiKaO^BiOP 

SifXoCtrBe 

SffXoOcrBufp 


Infinitive. 


Active. Passive, Active. Passive. 

0iXet^ ^iX€i<r0ai riufp ri/ia<r6ai 

A 

Active. Passive. 

tk/jXovp SrfXovcBai 


Verba in •fu. — ^These, dilfer froto v^rbs in 
•>a> only in the inflexion of the present, im* 
perfect, and second aoxist tenses, and oCoa- 
monally in the perfect and pluperfect. 

They fall into two classes ; 

(a) Verbs which form their present by adding 
the person-endings directly to the verb- 
stem with or without reduplication. 

(In the case of reduplication the 
vowel used is -I-, not -e- as in verbs 
in -o. 

e.gr* rl-Orj-fUf I place.) 

(5) Verbs which form their present by put- 
ting -w- between the verb-stem and 
the person-endings. 

e*g. S/n^-fjii, 1 swear. 

NoU . — Most verbs in -fxi have peculiarities 
of their own which must be learned in 
each case. The general scheme of their 
conjugation, however, is shown by the 
following example ; 


I place (stem dc). 
Active Voice. 


Indicative. 

Subjunctive. 


BBjl 



Pbbsbkt. 

Sing. 

ri. rlBiffu 
-| 2. rlBris 
^3. rlBriffi 

nBQ 

rtSws 

riBg 

riBelrjv 

riBelrjs 

TiBelri 

tIBu 

riBirw 

TiBipai 

TiBeltt 
•cFo’a, 'ip 

Dual. 

/2. rlBcrop 
\8, riBerop 

r^Bijfrop 

riB^TOP 

riBetrop 

TiB€lTrfU 

rlBerop 

riBirwp 



Plur. 

(h rWefACP 
<2, rlBere 
(S, TiBiaffi 

TiBQfl€P 

TiB^€ , 

TiBwn 

TlBtlflEP 

TiBetrf 

TiBetep 

rlBere 

riB^prufP 



Impbbfkot. 

Sing. 

ri. hlBijp 
\2. MBtif 
is. hlBti 






Dual. 

(2. MBctop 
\8. inBhriP 

> 





Hot. 

(1. irlBtfitep 
<2. irlBm 
is. iflBeffitP 





] 

SaooHD 
Aobist. ' 
Sing. 

(h iBfjKa] 

-{2. HFirst Aorist) 

is. BBijKe J 

$Q 

Bit 

BtlriP 

Ac., like TiBtiTfp 

Bit 

Biru 

Beipai, 

Btlt 

Bekra 

Bip 

Dual. 

f2» iB€rop 
\.8, iBiTTfP 

Bfjrop 

Bij^w 

1 

Birop 

Bhm 

\ 


Hot. • 

(1, iBifiep 

[2. iBm 

is. iBaaap^ tBriicajp 

BQfitp 

BQffi 

' 

■ 

Bire 

Biprutp 

I'T' 



The future a^d perfect riOma t^re inflected like Adenn and 













GREEK 
Middlk Voice. 
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1 XndioativQ. 

Subjunctive. 

Optative. 

Imperative. 

Infinitive. 

Participle. 

PBBSXNT. i 

Sing. 

2. t(0wm 
rlSer^t 

n0u^fjL{u 

TL0V 

Ti^Srat 

n0€lfjLrfy 

Ti0€lO 

Ti0iiro 

riBw9 

n0Mia 

rtBwBm, 

ri$4ft^voty 
-Iff -OP 

Dual. ^ 

'2. rl$ecr$oy 


Tt0ttff0oy 

Tt0€90W 



3. Tl$€ff$W 

rt$i^0op 

n0(Lr0iiy 




Plur. 

'1. rt0ifi€0a 


Tt;^€lfie0d 

t10^$€ 



2. rl0w0€ 

n0ijjff0€ 

tt0§ia0e 

Ti0M<int 




[ 3 . Tl0€yTai 

rMyrai 

Ti0etvTo 



Imperfect.. 

'1. in04fiuriv 

2. hl0€ffo 






Sing. 1 

8. irWtro 






Dual. 1 

1 

‘2. irl0€ff0oy 

3. iTi04<r0ij» 

'1. iTl04tJL€0a 






Plur. J 

2 . iTl9€(r0€ 

[s. iTl0€VTO 






Second | 

fl, mtJLriv 

0ufiai 

0^LfjLt)v 




Aobist. -J 

2. i0ov 

Ac., like 

Ao.|liken3eijui2v 

000 

0i90O.t 

^ 04fiepot, -Tff 

Sing. ' 

[ 3 . i0€TO 

Ti0w/iai 

0Mitf 


-OP 

Dual. j 

(2, ideffOoy 



04<r0op 



18. i04<r6riv 
fl. i04fi€0a 



0i<r0tav 




Plur. - 

2. (0e<r0e 



04(f0€ 




[3. i0€VTO 



04ff0m 



F»,wr. {i ^ 







Passive Voice. 

FOTUBB. AOBIST. 

\T€$'iff€i, &0. \M0riSt Ao. 


' elfilf 1 am. 

The verb etfiC is used so much that its indexion in full should be learned by heart; it is 
irregular in that it adopts forms not shown by any other of the verbs in -/ii. 


Indicative, 

Subjunctive. 

Optative. 

Impeiative. 

vlufinitivo. 

Participle. 

Present. 

Sing. 

ri. eW 

2. et 

& 

it 

(irfp 

etrft 

Ur0i 

etpoi 

&Pf o3ff*a, 
6p 

^3. 4<nl 

i 

ttff 

tVTtO 



DdaL 

r2. 4ffrbv 

lirop 

tXrop 

4ptop 



[3. iffrbp 

Ijrop 

clTrjp 

tcrro/p 




fl. 4itfUp 

(bfl€P 

€tfA€P 




Plur. 

^2. hr4 

IfTM 

etre 

itrre 




[a. eUrl 

Cbcri 

(Up 

6pT(ap 



IMPJBRFSOT.J 

ft «. ii>’ 






Sing. 

2 . 

U. 






Dual. ^ 

r2. ^OF 
. 3 . ijfnfp w 

1 

j 


> 



1 

fl* HftMP 






Pint. J 

2. 

[8* 






Fctitrbl ^ i 

fl* i^o/m 


iffoL/trfP 


(^€^0{U 

iHfitPos, 

Wng. -j 

2* krn . 

[a* l^rTEi^ 


Ac*, like XvolfAifp 



•ri, -OP 

Dual, j 

r2» (bfw0w 

1.8. Irw^ee 






1 

ri. MfU6% 



• 



Kur. i 

!2, iFeo^e 
^S. iFomu 





1 



aiVx 




. ^ 
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Defective Verhe. — The, following verbs ite defective, and have only tl|e parts given below i 

iprjinl, 1 say. 


Indicative. 

Subjunc^ve. 

Optative. 

Imperative. 

1 

1 

Participle. 

PBESSasTT, f 1; 

XiZi 

(1. fpafJv 

Plur. -[2. Ipari 

IMPBBFECT. fj* 

\t'^ 

(1, iiftafMv 

Plur, 4 2. f0ar6 

t3. 

kc. 

ke. 

i 

1 

04v(u 

patra 


dddoixa, I fear (Perfect in Present Sense). 


Indicative. 

Subjunctive. 

Imperative. 

Iniinitivo. 

Participle. 

Pbbsbnt. 

Sing. 

n. didotnat 6idia 

4 2. didoiKas 
^8. didoiK€, didl€ 

SfSlta 

&o. 

dddtdi 

Sedirof 

SfStiyai 

dedtiit 

BcBivia 

dedi6t 

Plur. 

ri. Mtfjueu 

2. SedolKarCt SiSire 
\Z, d€dolKdffif dedldai 


diSire 




Past Tense. — id€dolKiijf -vr, idtdi/AeVf idtdtre, ibidi(ray, 
olSa, I know. 


Indicative. 

Subjunctive. 

Optative. 

Imperative. 

Infinitive. 

Participle. 

Present. 

Sing. 

Dual. 

^1. oUa 

2. ot€F0a 

,3. 0ld€ 

'2. ftrrov 
,8. tfffov 

eldyt 

cl5v 

Ac,, like subj. 
of €ijU,{ 

€iS€lriP 

etdehfi 

Aq,, like optat. 
of tlfll 

iOTta 

Uttov 

Icrtay 

elSiuiu 

-6s 

Plur. 

1. tCfUP 

2. fcrre 

3. taoffi 



t0‘r€ 

tiTTb^p 



IMFBRPBOT. ^ 
Sing. 

fi. ih 

2. "ihiirOa 

ts. ibH 






Dual. ^ 

r2. ^ffTouf 

L3. flVriyv 






Plur. - 

ri. 

2. \(rre 

[3. 1QC9.P 

' 





FUWBM. \ 

f l. el!<ro/A«i 

[2. die. 


— ' i 

1 

' j 

■ ' iy 





. ■ - 1 


— -d 

i^n i 
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Indicative. 

Subjunotiye. 

Optative. 

Infinitive. 

Participle. 

®“ 8 ' . \s. f«*. 

^ {I: Sr 

fl. doiyfiep 
^ Plur. -{2. iolKare 

(S. elfaeri 

Imperfect. & c . 

Future. ei|a>, &o. 

Mkw 

dEO. 

iolKoipu 

Ac. 

eUipai 

elKibti -Via, 
-dt 


Irregular Verba * — The number of verba in 
Greek that are conjugated irregularly is extra- 
ordinarily large. Only experience in reading 
and diligent memorising con give the mastery 
over them. A complete list would be too 
large for such a work as this, but the following 
table of those in more common use may be of 
help and should be studied with great care. 

The verba are given in alphabetical order. 
It should be understood that those tenses not 
given are regularly formed. 

dxoiico, I hear. 

Aotivk. — Fut. Aor. ijKovm, Perf. 

dK'fiKoa* 

Passive. — Put. Aor. 

Perf. 1lKov0‘fm» 

dvoCywfit, I open. 

Active.— F ut. dvol^to. Imperf. Aor. 

dyli^fa, Perf. 

Passive. — F ut. Aor. 

Pert. dvii^ficLu 

ad|dvo>, I make to increase. 
Active.— F ut. adi-iau. Perf. 

Passive— F ut. Aor. 

$1fV* 

d(piHVOVfiaiy I arrive. 

Active.— P ut. d^l^oftat. Aor. Porf. 

paCvco, I go. 

Active.— P ut. Aor. ififiv, Porf. 

Passive, — P ut. /3atfi}vofuu. Aor. Ipddiiv. Perf. 

pifiafAai, r 

PdXXcOf t throw. 

Active.— F at. ^or. (fiaUr. Perf. 

PXniKCU 

. PABSIVE.-^Fut Aot. 

Active.— ^ t. /KdXp 0 i»cfi. . linperf. non-existent. 
Aor. lisoXo.'. fAifi^wcaU. 


, pOfjXofiatf I wish. 

Active. — Fut. ^ouXiicro/uac. Aor. 43ov\i/i0i/iP* 
Perf. /3e/3od\i;/ia<. 

ya/im, I marry (of a man). 

Active. — Fut. yafiQ^ Aor. tyiffm. Perf. 7 ^- 

ydfiTfKa, 

ylyvopiai, I become. 

Active. — Fut. yev^oiuu. Aor. iyerdfiriy. Perf. 
ycyiPTffAatf ydyova * 

yiyvcbaxQ), I get to know. 

Active.— Fut. yPibaofMi . Aor. iyptopm Perf. 

lyvutKa* 

Passive. — Fut. ypwcBi^voiMu Aor. ( yvdtuBriP * 
diet), I bind. 

Active. — Fut. di^<r(a, Imperf. idow. Aor. 

IBwa, Porf. d4d€Ka* 

Middle.— Perf. Bide/iai. 

Passive. — Fut. dcdi^cro^uau Aor. 

Sio), I lack. 

Active. — Fut. Sei / jauf , Imperf. Ideot^. Perf. 

SedlijKa. 

Middle. — Aor. ide^Bifp, 

StSdawo, I teach. 

Active.— Fut. diSdfuf* Perf. Mldaxa* 
ddvafiau I am able. 

Active. — Fut. Bvrfyronai* Aor. iSupi^BitP, Perf. 

MOpif/nai* 

iddia>f 1 wish. 

Active— F ut. leeXiiirtj. Perf, i}ddXifsa. 

iAaiSveOf I drive. 

Active.— Put. Aor. if\iura. Perf. AiJXaw. 

Passive— Fut. ikaB^aofjLau Aor. iiU$ijP. Perf. 

dXifJXa/buii. 

dnUnaijLiUy I know. 

Active.— Fut. Aor. ipriaTiidrjp* 

Perfect not found. 
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I find. i 

AotxV 3B»«— Fnt* tbp^w, Aor. jfipw* Perf. fibps^Kt^ 
PiJ9£(XV1B*-^Fut. tipiBbcrofun. Aor. iibpibiffv, 

iXQ>, 1 have. 

AOTtva.— Fat* Impekf* Aor* 

bffxw* Perf. itrxtiKa. 

FABSXVlB.^Aoriat does not exist. 

i(b, I allow. 

Aotivh.— P ut. idaw, Imperf. eW. Aor. etdira, 
Perf. cfdica. 

ijdofioif I rejoice. 

Aotivib.— F ttt. Aor. Perf. 

does not exist. 

icdBrjfJKU, I sit down. 

Activb.— O nly imperfect iKa$b/iv», tcaSbrn^ is 
fonnd. 

wiX&, I call. 

AOTIVB. — Fut. xoXw. Aor. ^Kd\€<ra. Perf. 
kikXjfHa* 

PaSSIVB. — F ut. K\ijOi/faofi(u, K€K\i}<rofAai, Aor. 

xXcUoD, I weep. 

AOTIVB. — Imperf. licXaov. Fut. KXat^vrojuiafc. Aor. 
IxXaiNTo. No Perfect. 

Middle.-— P erf. Kh\avfMi, 

Passive.— F ut. KekXabffofuu* Aor. ikXaiSfdTfv. 

Xayxdtm, I obtain (by lot). 
Aotivb.— ]^ t. Xi^oftAL Aor. Aaxoi'. Perf. 

etXiixa. 

PASSIVB.— No Future. Aor. ^kfrxfitiv* 

Xafipdvco, 1 take. 

Active. — F ut. \bi^o/jMi, Aor. (fXapov* Perf. 

Passive* — F ut. Aor. 

lctif6dv(Of I lie hid. (N.S.— In middle voice 
*I forget.) 

Active. — F ut. Xi}<r«. Aor. AaSov. Perf. 

(AavBdiKOt I learn. 

Active. — P ut. Mudb^o/Mu* Aor. (fMBoy, Perf. 

/MfidBifKa, 

ptdxopm, 1 fight. 

Active. — F ut. /aoxcOa^c. Aor. ifAaxt^dfirjv* 
Perf. fA€fidxVf^» 

I remind. 

Active.— P ut. No Perfect. 

Passive. — F ut. iJxiiv-baopAiy Aor. 

ifipiftrBriv, Perf. remember (has Subj. 

fjuijjufQfuOf Optat* fUfuUfMip, and Imper. 

vofdf^tot I think. 

Active.— F ut. pofu&, Aor. Mfiurtu P^. 

p^p6fuifa» 

pASSfVE. — Fut* pofu^Bii^ofuLit ko/uoOfAdin Aor. 
ik9p4^Bif9w Perf ptwbpufftMu > 

olpt<u, I tbiniL 

. AOTIVE.— Fut Imperf. Aor. 

^0 Perfect 


dAAi^c, X destroy <rarel$^ found unoom* 
popnded). 

Active.— Fut. 6\Q. Imperf. Aor. 

&Ke 0 ‘a» Perf. ^Xc^Xeira. 

Passive. — Aor. ibXbfAiikm Perf. ((XeiXa. 

ApethOf 1 owe. 

AcnVB.— Put ^fiXi}irw. Perf. <&0<lXi^xa. 
Passive.— Aor. c&0€tXi}dijy. No Perfect 

nda%<Oi I suffer. 

Active.— P ut. TeUrofMu. Aor. Perf. 

T^orSa. 

niTtTO)^ I falL 

Active. — Fut wecoOfMu, Aor. firecror. Perf. 

T^ITTb^Xa. 

Ti^Jio, I saiL 

Active. — Fut. irXeC^ofMi, Aor. firXewo'a. Perf. 

iriirXevKa* 

Passive. — Perf. WTXev^yuai alone is found. 
ngdrzo), I do. 

Active. — Fut. vpd^u, Perf. veirpaxo, wewpdya 
(intransitive). 

Passive. — A or. iirpdxBrfu, 

nvvOdvofiat^ I learn of. 

Active. — Fut. ir«JtroAtat. Aor. iirvB6fA7tv^ Perf, 
irhrvfffjLoi. 

rifivcOf I cut. 

Active. — Fut. Aor. Perf. rirpriKa. 

Middle. — ^Aor. iraiJLbfi’ftv, 

Passive,— A or. 

rlxTio, I bring forth {i.e, give birth to). 
Active. — Fut. r^fo/iat. Aor, ircKoif^ Perf. 

TirOKA, 

rtTQcbcrxcDf I wound. 

Active. — Fut. rpdxna* No Perfect. 

Passive. — Aor. irpd>6vjp. Perf. Tirpwnai, 

rvyxdvoif I hit. obtain, happen. 
Active. — Put. rebiopLtu, Aor. irvxop* Perf. 

TtrbxfjKa* 

i^niaxvoffpiai, I promise. 

Active. — Put. ^o^iJere/Mi. Aor. 

Perf. inriffxvf^i, 

ipaCm, I show* 

Active. — Fut. 4apQ. Aor. i4nipa. Perf. Ti- 

<payKa, 

Passive. — Fut 0avoOMai»^4<reAMi* Aor* 

Perf. ri^pa* 

(p6el^ X destroy. 

Active.— F ut Aor. Perf. 

i^Btupga^ 0^Bcpa* 

Passive.— F ut. 4>BepoBpAit ^apiicrofiLau Aor. 
Perf. f^apgac. 

Xo/i^, I rejoice. 

AOTiVB.-<-Fttt Aor* ix^pni*^ Perf, 
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there & need of (imperaonel)^, ^ 

Fut. Xff9&T9u, Imperf* Pros. Snbj. xfii- 

Optat. xpf(v» Infin* xp^ptu* Partio. xp^tay. No 
o&er pwts exist. 

V^rhs Infieckd hy means of Different Roots , — 
The most perplexing class of Greek verbs con- 
sists of a few in common use which form dif- 
ferent tenses from different roots. The most 
important are given below in alphabetical 
order : 

dyoQ&5(Ot I say. 

Pros. i,yop€ita» Fut. ipC^* Aor. etirov, ctiraf» etire, 
cfTarov, elrdryiy^ ^tvopty^ efirare, ebror. Perf. etf/riKa* 
Aor. Pass. ipf^OvP* Fut. Pass, etp^ofmif jmiBiproiiai^ 

atg&f I take. 

Pres. alpQ, Fut. afpijcrw. Imperf. ^pow. Aor. 
etXoy* Perf. Upr^xa, Pres. Pass. £KLffMp.ai. Imperf. 
Pass. ijXiffKBfAriy. Fut. Pass. diKtixTopLai, Aor. Pass. 
idXuyt ipiOriy, Perf. Pass. iiXutKa, ijpTjpLtu, 

iQXOfiai, I go. 

Pres. Indio, fpxo/tai. Pres. Subj. tu>. Pres, 
Optat. fot/u. Pres. Inipcr. t$i, trw, trov^ tT<oy, tre, 
l6»Tm* Pi-es. Infin. Uvau Pres. Part. td>v. Imperf. 
Ja, ifet, ^ov, yrriy, fjfiev, fire, fjerar. Fut. 

etfii, et, elfftf trovt trov, tfi€v, tre^ tofft, Aor. Indie. 
^\0oy, Aor. Subj. Ac. Perf. Ai}Xi/^a, Ijxw. 
Pluperf. ^kov, 

iaO(o), I eat. 

Pres. icdlU), Fut. iSofiai, Imperf. IjaBioy, Aor. 
tff>ayQv» Perf. idi^doKa, Pass. Perf. Pass. 

Aor. KaT€d4^$r)y, , 

fdi, I live. 

Pres. Indie, fu). Subj. fO, Optat. tfifvp* Inipemt. 
iR. Intin. tijy. Part. ^Qv, Imperf. Fut. 

iiijaw, Aor. tpiw, Perf. pepima, 

xTslvoh I kill. 

Fut. KTsyQ, Aor. i/creiva, Perf. dwiicrova. For 
tho: Passive is used diro$yfi(rK<a. Fut. dTroBayoOfiai. 
A^Tv dHBcofcy. Perf. riBvriKa, 


6q&, J see, 

Imperf. Fut. Aor. ctdov (Subj. 

Optat. tdoi/Mt dec. Ac.). Perf. iSpUKa, ihrawa, 
Aor, (SufiBiiy^ Fas&^^t* 

xf^Xml I run. 

fipi^OfMA^ dpafioOf^ait Oe^opiu, Imperf, ($top, 
hpexov^ Aor. tipapisy. Perf. Mpd/iripm* 

tpi^co, 1 bear. 

Put. eXffta. Aor. -af, -e, -aw, -aryfy, 

•ofiey, -arc, -ov, Perf. A^i^oxa. Pass. Aor. 

dypovpcu^ I buy. 

Has Aor. iirpidfitjy* 

Prepositions, — The only part of speech re- 
maining that may present any difficulty is the 
Preposition, In Greek, prepositions govern 
some the Accusative, some the Genitive, and 
some the Dative case, i,e, the noun depending 
on them falls into one of those cases — 6.p. 

nU(ov elQ xdc sailing to Athens. 

ojr’ ix6lv7}Q trig fjpiQog, from that day. 

Tho following prepositions govern the 
accusative : 

€is, to dyd, up 

Tho following govern the genitive ; 

dyrt, instead of. dir6, from. 

is (t( before vowels), out of. irp6, before, 

Tho following govern the dative : 

iy, in. <n^y (in poetry sometimes {i5v), with. 

The following govern the accusative or 
gonitivo, according to meaning : 

Accusativb. Genitive. 

did on account of through 

fcard at, by down from, down over 

inr^p beyond over, for the sake of 

jncrd after with 

The following govern the accusative, geni 
tive, or dative, according to meaning ; 


Accusative. 
dp^ around. 


M <f Phee : extending over, 
towards, in quest of. 
of Tims: forAwtaintime, 
liutil, / 


irapii' of Pfa^: ^t. 

o/2^mii!i ;, Oniing. v 


Genitive. 

about. 


of Place: upon, by, at, towards. 
^ Time : in the course of. 
fSith Pers, Pronoun : iavroO^ 

by himself. 

cf Persons: in the presence of, in 
the time of. 

from the side of. 


Dative. 

of Place : round about. 
not of Place: on account of, con- 
cerning. 

of PUi^ : on, over against. 
of Time : at, on. 

of , Persons : in the power of, with a 
view to, upon a condition. 


by the tide oi^ 
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AOQUSATZTBUv 
irtpl pfPUtoe: round* 
ilfTimt: abou|.^ 

irp6f of Place: towards. 

qf Time : getting on for. 
OeneraUy of rdation: in 
regal'd to, according to» 
in proportion to. 
m adversative sense : 
against, 

{nr6 of PhsAt : under, t.c* motion 
under. 

ef Time : e»g, lirb plKra^at 
nightfall. 


GBKITZTji^ * 
of Things : about. 


ofDireoUon: towards. 
in oathsf by, e»g. vpls tQp oQv 
7 o»dr«i»aby your knees (I ad- 
jure yon). 


of Place: beneath. 
of the agent : by. 


DATIYB. 

of Ftaee : about. 

of the object of an action: fwr. 

of a cause : by reason of, 

in addition to. 
of Place : at. 


PI ace : underi t.e. position under, 
subject to. 


Exercise. — In the following exercise care 
should be taken to ascertain all the possible 
meanings of each word before passing on to the 
next. 

Translate : 

( 1) d TQjv nBQadbv paiai)^Q ifidxeaaTo Ttgds rodg 
^Adrjvaiovs. (2) at fdv ywaUeq ijdovro, ol 
d* dvdqkq iPoQdvavTo. (3) dyaOdg dvijQ wrd 
navT&v T&v aexp&v qfiktfchq iaxiv. (4) riQ 
dnd KoqlvBov. (6) rfe Tragsattv; (6) a&tdq 6 
&QXWV awoaai. (7) dvolyw radirpf ryv Odgav. 
(8) rfe owe olde ToChra; (9) ^ yscofierQla rivgiOrj 
ihtd to€ Ei^AeiSofjg. (10) ijSd ion rd fpiAei^ai. 
(11) odpt idwijdrjoav nageideiv. (12) 6dq ftoi ddo 
dpd^ovQ. (13) iTtoQevou did Tfjq ro5v TtokepiUjov 
Xt&Qaq. (14) 7zq 6 rodvov rod no^fioo ol Aaxe- 
oai/udvu)t eddaijuoveg ijaav. (15) inerd ravra 6 
S6fiiar6}c2,fig rtokM elneZv ^etpijcroro, ol di 
AaHedaifjidvm odn ipodhovro dxodtiv. ( 1 6) adrdq 
6 Edgog ndgemv. (17) 6 a&tdg dyyeAog if^ev 
dnd rod ^Manov. (18) xaineg dhyol Svreg od 
viMrfldjfSovrai ol ’AOijvaiot iv roiadrn [idxji* (19) 
ai fih Modocu hvea elalv, ai dd Xdgirsg rgeig* 
(20) nod ioriv 6 rodrcov r&v dodkm deandn^g ; 

Accents 

There are in Greek three accents — acute ( ' ), 
grave ( ' ), and circumflex ( ). These repre- 

sent variations of pitch in the language as 
originally spoken : the grave accent really 
in£oates that the syllable on which it appears 
was uneuioented. 

The following technical adjectives are ap- 
plied to words accented in different ways : 

Oxytone — acute on last syllable. 

Paroxytone-'-acute on last syllable but one. 

Proparoxytone — acute on last syllable but 
two. 

PerispQmenon— -circumflex on last syllable. 

Properispomenon — ciroumdex on last syllable 
but one. 

j&arytone-— grave or no accent on last syllable. 

The rules for aocentetion are : 

last syllable but two can only bear 


an acute accent, and that only when the last 
syllable is short. 

e.g, dgiarog, but dglaroig. 

2. Tho last but one, if accented, takes the 
circumflex if it is long and the following syl- 
lable is short ; otherwise acute. 

e.g. vijoog, but vt'/ooig. 

For tho purpose of these rules genitives in 
-e(og, -ecov, from nouns in ng, -vg, are counted 
as short ; similarly with final -at, -ot. 

e.g. dvOgomotf ndhcog, 

3. An oxytone word becomes barytone when 
followed by an accented word in the same sen- 
tence. 

e.g. ^yebg, but Aayd >5 rijg ^Agripudog. 

4. In the Ist Declension the gen. plur. is 
always perispomonon. 

e.g. x^Q^> pfcopiSv. 

5. In the 1st and 2nd Declensions the last 
syllable of the gen. and dat. of oxytone words 
takes tho circumflex. 

e.g. rifjng, but riufj. 

dodff, but doofc. 

6. In the 3rd Declension words of one syl- 
lable place a circumflex on the ending of Uie 
gen. plur. 

e.g. vadg, butvec5v. 

natg, nag, odg, and a few other monosyllables 
are exceptions to this rule. 

e.g. natg^ naJdm. 

7. Verbs are aooented on the farthest 
able from the end which rules 1 and 2 allow. 

e.y. intpiagrdgofMu, dudxoo, Ao. 

Butt 

(o) Participles are i&ooented as nouns. 
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(6) The weak abriat infinitive active* etr^g 
aorist infinitive middle* perfect infinitive 
and participle pasaive, and all infinitives 
in -vcu, have the accent on the last syl- 
lable but one. 

e,g. piaQWQii<Jaip yevioBatf XMaOai, XeXv- 
fiivog, Ttejioirjvai, 

(o) The strong aorist participle active* parti- 
ciples in -ceCf ‘OWC, and -ci)C» fill'd the 
present participle active of verbs in 
-^^* are oxytone. 

e.gr. ebtdjVt ridelgt XvSeky d(Sof6^t &o. 

(d) Strong aorist infinitives active in -ctv, 
and the 2nd pers. sing, of strong aorist 
imperatives middle in -ov, are peris- 
pomenon. 

, e.g^ ebteXVf yevov. 

But in the second case* if the verb is 
Compounded with a preposition of two 
syllables* the rule does not apply. 

e.g, dnd’Sov* 

8. Before an enclitic (a word that has no 
accent) the following takes place ; 

(а) Proparoxytone words add an acute on 
the last syllable. 

(б) Properispomenon words do the same. 

(o) Oxytone words retain the acute accent. 

(d) Paroxytone words remain as they are — 

e.jf. icaxiiyoQdg rig, vfjadg rig, xakdg rtg, 
%d)Qa rig. 

Note . — ^Most of the above rules are subject to 
some exceptions wliich must be learned 
by experience. 

Syntax* or the Use of Words 

Syntax is the science of the use of words in 
sentences. Sentences are either Simple or 
Compound. 

A Siniple Sentence has two parts : 

1. The Subject — ^the person or thing about 

which something is stated. 

2. The Predicate — that which is stated about 

the subject. 

Thus* in the sentence 6 Ilekmtiag ivbciffae rovg 
*A6npal6vg^ ^Telopidas defeated the Athenians/* 
is the subject and MxTjae ro^g 
*A6ipa(ovg is the predicate. 

The subject must be one of the following : 

1. A Stibetantive ; 6 fioaiX&ig, the king. 

2. A Stdi^vUim Pfotii;^ ifjieig, you. 

8; An Adfwl^kAti JPaHieiplei or Adjective 

4. A Noun s (piAeJadoA knlv^ to 
be lovM id sweet. 

Not^^k < Peril^^; Pron^ as^ subject is 
the verb and is not 


separately expressed : e.g. q/tipl, I say. 
But for the purpose of emphasis the pro- 
noun '"may be ej^stessed : e.g. fyet) fiiv 

^ Uyei^, iOihtg ayoiieiv, I 

wish to speak; bin you are not willing to 
listen. ^ " 

The Predicate must be a verb or a group of 
words containing and centring round a verb. 

e.g. 6 ’AAxejSidfiiK Alcibiades went 

away **— o^Afiev is predicate. 

6 dQXOiv incuvel rdv jf^oga SvTteQ vopUCei 
Tidvriov Aval aoipdnarov, **the archon 
praises the orator whom he thinks the 
wisest of all **-.*-from inouvet to aotpcb- 
rarov is predicate. 

Agreement. — Adjectives, participles* and 
articles agree with their nouns in number* 
gender* and case. 

Pronouns agree with their antecedents in 
number and gender* except that a relative 
pronoun, the object of a verb, is generally 
attracted into the case of its antecedent. 

e.g. [xtpciiQ dvdgSv Sv Adov, the mother of the 
men 1 saw. 

Verbs agree with their subject in number* 
gender* and person, except that a subject in the 
neuter plural is follow^ by a verb in the 
singular. 

e.g. raika deivd IcrttVp these things are 
dreadful. 

A noim agrees in number* and where pos- 
sible in gender, with a noun to which it is in 
apposition. After elfil or a similar verb it 
agrees in number and case with a noun of 
which it is predicative. 

The Article. — The article 6, r6 corresponds 

generally to the English “ the.” 

Originally it played the part of a personal 
pronotin. Traces of this usage survive in such 
phrases as 6 fdv ... 6 de, the one . . . the 
other ; ol fjiiv . . . oi Si, some . . others ; 

or in the use of d Si at the beginning of a 
sentence* he* referring to a person already 
mentioned and indicating a new subject of the 
sentence. 

e.g. raiha ffyyeiXe rfj ywatxl, ^ Si ;faAfi7rfl)ff 
ijvey9C€V, he announced this to the 
woman and she was vexed.' 

The ordinary use of the article is to point 
out something definite* that is known to the 
speaker or has been mentioned before, just as 
the word ” the is used in English. 

e.g. 6 rdk Pagfidgcoif Svai, the king of the bar- 
barians. 

Note* therefore* the difference of mean- 
ing between noUol rovto mtcAktiv, ** many men 
do this*” and 61 rovro nowSaiv, ** the 

common herd do this.” 
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Greek tiees the article also where it is dis- 
carded in English in the following ^tahoes : 

1. With abairact npi^: 1 } doeTi}«virtne.^^ 

2. With proper nameij^i 6 IlivdaQog^^VmSk* 

8. With nouns spoken of as a class; of 

Xf^cQ eiho^egoi elal toXq dvd^c^oec 4 of 
b&Hoit dogs are more friendly t$ men 
than wolves. 

When a noun with the article is qualified 
by an adjective» the adjective is usually placed 
between the noun and the article. 

e.g, 6 nq&ncoz dvijp, the first man. 

Occasionally it comes after the noun, in 
which case the article is repeated. 

e.g* ^ yovii ij xabrj, the beautiful woman. 

When the adjective appears in any other 
position, its meaning is not qualifying, but 
predicative. 

e,g, ^ ndgri xctkij iyivero, the girl became 
beautiful. 

The article is also used in Greek where 
English would employ a possessive pronoun 
(e*g. my, his, our), wherever the context leaves 
no room for doubt as to the meaning. 

e.g. 6 OldlnovQ dnixreive rdv TiaxiQOy CEdipus 
killed his father. 

The article is often used without any noun 
qualified by it in adjectival phrases. 

e.p. of negi rdv IkoxQdrrjv, those about 
Socrates. 

^ olivrfj TtdXet, the men in the city. 

Another very common and idiomatic use is 
with participles to denote a group of persons 
or things, where English would use a demon- 
strative pronoun followed by a relative. 

e,g. ot rijv dhjSelav <pdovtfreg, those who love 
truth. 


TranakUe, giving every possible meaning of : 


(1) of piv ranf dvdqcimoyv (piMiai rd tioXbmXv, 
of d* dnexlSaigovaiv. (2) mUol piv 
(fdd^eiv rdv ZcDXQdrm, 6 6* (ydx rjOeXBV. (3) adrri 
1 } '/jpioa ueycdanf ifv dqxh weg 
(4) rg Qvrfj gpdgq ol noXiptoi dbtnXSov, (5) 
aaxp^xrdvrjf ncurwv rwv dgerdiv peytartj. ( 6) rig 
dadgidv od tpiXsl rijfv pmiqa / (7) 0 / ed didyovreg 
del aefilCovoi rodg deo^, ( 8 ) rd piv iadktv 
XQ^ipov, rd di nXhv MUtv alaxQdv iariv* 
(9) of o&ff del ipofioOvrcu rods xdvag. (10) if 
I'OjfoAif ifdel^ ion rots dodXoig 'tolg apdcqa 
9^pfpeocfiv* (11) d AripoaSivi^, 6 r(m 

OS ndyvas rods ^Adrjvatovs ivim iv rqt 
PpQ}S. My^* ( 12 ) rods piv iv rn nMet 
. (i3) d dvOgcoxos $vrfiiQ 



The pronouns that 

iudiitate potsemon are; ip6s% mine; 

i our ; and ipjlxeg^, your. 


(in the qase of the 3rd person, Greek has no 
possessive pronouns to convey the meaning of 
hia, her, Ua, their. In their stead is used the 
genitive of the demonstrative pronoun, vis. 
ixelvov, indvfiSt d^sfivor.) 

When the possessor to whom the pronoun 
refers is the subject of the sentence, the article 
alone is used without any pronoun. 

e.g. 6 Oldbtovs djtixrem rdv naxiga, (Edipus 
killed his father. " 

When, however, emphasis is laid on the 
relationship of possessor and possessed, the 
pronoun is used even when referring to the 
subject. 

e.g. rijfv ai^v ptfriga od ripdre, you do not 
honour your own mother. 

Note . — The possessive pronouns are never 
used without the article preceding them. 
Thus 6 ipds nax^q or <5 naxiiq 6 ipds — 
**my father,” but never ipog Ttqrrjq or 
narriQ ip6s except in poetry. 

If it is desired to use particular emphasis, 
the genitive of the reflexive pronoun is used 
instead of the possessive. 

e.g. Ttms dv SwcUprjv ti)v ipavrod pijiiga 
dripd^eiv ; how could I insult my own 
mother ? 

When the person or thing that is the pos- 
sessor IS other than the subject of the sentence, 
then the possessive pronouns or the genitive 
of the personal pronouns are used. Thus “ I 
saw your brother ” can be translated eldov rdv 
odv dbt.?.(pov, or eldov rdv aov ddeXpov. 

There is a distinct and idiomatic use of the 
possessive pronouns by which they are some- 
times used to indicate dependence on rather 
than possession of the noun to which they 
refer. Thus at ipai SiapoXal can mean “ my 
slanders ” — i.e. uttered by me — or “ the 
slanders against me.” Sii^arly dojqtd ipij 
can mean “ a gift made by me ” or “ a g^t 
to me.” 

Reflexive, — Reflexive pronouns are those 
which are used when the subject of the sentence 
is referred to. 

e,g, yvojOt, aeavrdv, know thyself. 

They are : ipavrdv, myself ; aeavrdv, thy- 
self ; iavrdv, him-, her-, or itself ; ^pAg adradg, 
ourselves ; djads adrodg, yourselves ; iewrodg, 
themselves. 

These are used when the meaning is direct. 

e.g. aeavrdv du>X;ohixas, you have destroyed 
yourself. 

In Greek a fine distinction was sometimes 
drawn between such a refieadve t^eaning and 
the ease where the pronoun refers not to the 
immediate subject of the verb that goyems it, 
but to the more distant subject of the whole 
sentenoct In that case the forms. & off# ol 4 
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the singular and aip6^f atpiaiv in the 

plural are usecU 

e.g* hcihwjB rdv obihnp Tff» litiriQa negt,- 
lUvuVf he bade the servant wait for 
his (the bidder’s) mother. 

This usage is more coxnmon in poetry than 
in prose. 

Relative , — ^There are three chief relative 
pronouns : Samq, which are definite ; 

which is indefinite, 
is the most general in meaning. 

e.g. dtfiiQ Sv TifJL^ 6 the man whom 

the king honours. 

S(meQ is more precise. 

e,g. dvfiQ SpTteg elSovt the very man I saw. 

&TttQ is the least precise, and refers to a class 
of persons or things. 

e.g. e^dalfiow iaxiv Sotiq roijQ Oeodg oejj/fet, 

, happy is he who reveres the gods. 

Some phrases formed round the relative 
pronoun have become crystallised and are 
equivalent to pronouns. 

e,g. loriv ot (which is declined throughout) 
.•asorne. 

Bariv Scrrig ; (also declined) » is anyone ? 
oddelQ dcFTiQ everyone {lU, nobody 
who not). 

Generally speaking, the relative pronoun 
agrees with the noim it represents (called the 
antecedent) in number and gender, and takes 
whatever case is required by its position in its 
own clause. But there is a common idiom by 
which, when the relative would naturally be in 
the accusative case, it is attracted into the 
genitive or dative of its antecedent. 

e.g. CTQaXidv ijyev and r&if ndlecov djv ineias, 
he was leading an army from the 
cities that he persuaded. 
oMiv Au ^dyo) (ixeiv&v being understood 
alter odSep), nothing of what I say. 

If the antecedent is a substantive it often 
transfers to the relative claxise. 

e.g« &tMhicrtai dw Tigdregov itplkei StcUqwv, he 
has forgotten the oomf^nions he used 
to love. 

The relative is never omitted in 
Greek as it is sometimes in English. 
Thus the man I saw ” is always dvijo 
dv eldw. 

avTOj. 

aUrdg oannot bo placed imder one head, as it 
ig used in various senses as follows : 

L Ii^ the nominative case ; 

(d) In an inHnoM S6nse»self; 

s,g. 6 otgdroySC aitdg <k^sro \ the general 

^ himself came. 

/ roikvi I myself said this. 


It is used in this sense in the idiom : adrdg 
xqlTog he was general with 

two others {lU. hiznself the third). 

(bjl Meaning ** 8aiQje,’*^reoeded by the article *. 
6 aikdg SovAoCp the same slave. 

2. Ip the other oases : 

(a) As the wonoun of the 3rd person : 
inejjopa amfp^, 1 sent her. 

(&) When first word in the sentence, meaning 
** self ” ; ccdroCf i}9Coma ^^yovroQt I heard 
him speak himself. 

(c) When followed by a personal pronoun, 

meaning “ self ” : eldov adrodg I saw 
you yourselves. 

(d) Preceded by the article, meaning "same 

slSov t6v adrdif dovAos* I saw the same 
slave. 

A very idiomatic use is with the dative of a 
substantive to denote accompaniment. 

c.g. ndXiQ iiQldrj adzoTg dvSgdaiv, the city 
was taken, garrison and all. 

TranaUUe, giving every possible meaning of : 

(1) t6v (ih dppfovra cflnc £Z5at», rip 6* adroO 
ywauta ngdaeinev. (2) ij MijSsia Afyettu rdv 
aSekepov cndyryfai- (3) ydvai, rdv adv dSeXfpov 
ofd q>tkcb* (4) di mSg Swi^ei rdv aavrfjQ 

ddei^ipov dawKtelvBW ; (6) 6 paaikedg fjieyd dwqov 

id(oxe T(p dpdh’ Ttargl. (6) od adv rdd’ &ri 
xmSqyov. (7) 6 cdg nddog. (8) od ^Uog ipiav- 
rdv TQavfiaxlaci}. (9) ijgcbrriasv adrodg d 6o6^ 
kovral i dnoHrsivai* (10) dwlnaxo adv ^neq 
elxBV oixetwv, (11) oddeig yog iariv Sarig^odH 
oldev rdde. (12) hceivdg iariv Svneg eJSov iv rn 
5d(p, (13) dAA’ Sariv of ywahiBg w ipikaGai to 
rbizBiv. (14) afirg adv ipdgfuyyi dvdQovaev, 
(15) od dwdfjteda radrd adOig TtgdrxBiv* (16) 
Gihrd rd igyov def^zi. (17) aitd rd neglagOgov 
ndqeariv, (18) od poi fiikei dXyog adr^g rijg 
*ExaPijg, 

Demonstrative,— The demonstrative pronouns 
odtOQf Sde, ** this,” atidixetvog* ** that,” are used 
in two ways : 

1. As adjectives, in which case their position 

is predicative, i.e, without the artide : , 

e,g, odrog 6 dv^Qf this man. 

^ yvw) ixelvYit that woman. 

2. As pure pronouns ; 

e.g. odvoi ijaav iv rfj puixpi* these men were in 
the battle. 

liyu rddBf he speaks aa follows. 

/ndajfn^.—l?he indefinite pronoun rig end 
the intorrogative rtg similarly may be us^ : 

1. Adjectivally. 

e,g, d^ TIC ifioi tadta dnev, some man told 
me diis, 
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2. Pronominally. 

rdhf (TtgaxuaTdJV riveg ixafjivov, some of the 
soldiers were weary* 

N,B . — The indefinite rig can never be the 

first word in the sentence. '-v; 

The Cases* Nominative ., — The ease of the 
Name. The subject of the sentence is in the 
nominative case. 

ol AaxeSaifidvm the Lacedae- 

monians departed. 

The nominative is also the case of the com- 
plement after eljut, ‘‘I am,” ytyvofiai, **1 be- 
come,*’ and verbs of similar meaning, and also 
after the passive of such verbs as xaJ/b, ** I call.” 

e,g, ij xoQij yiyove ywi^, the girl has become a 
woman. 

6 Z6kcov 6 aotpdg ixaleXrOf Solon was called 
” the wise,” 

There are some verbs with the meaning of 
” perceive ” or some similar meaning that are 
constructed with the accusative of a participle. 
The nominative of the participle is used, how- 
ever, when the subject of the participle is the 
same as that of the main verb. 

e,g, alaBdvofmi ^6 ndvrojv fiurodfievogt I per- 
ceive that I am hated by all. 

Vocative , — The case of Address. 

The vocative, or nominative used as voca- 
tive, stands isolated from the rest of the sentence 
without any place in its construction. In 
Oreek it is usually accompanied by the ex- 
clamation (b, 

e.g, rl & yigpv ; what are you doing, 

old man ? 

AccuBc^ive , — The accusative expresses three 
main ideas : 

1. Direct Object. 

2. Limitations of Time and Space. 

3. Adverbial Relations. 

I. Direct Object . — The direct object of a 
transitive verb is in the accusative case. 

ot SvQoxdaioi ddo XQOTiaXa Scmjaav, the Syra- 
cusans erected two trophies. 

Verbs of mahingf naming^ thinking, &o., have 
a second accusative agreeing with the object. 

riflf Ttdhv Oi^Pag dvo/JidZovai, they call the 
city Thebes. 

Some verbs of saying and thinking may have 
as their object an accusative followed by an 
infinitive of which it is the subject. 

e.g. Ignjrdv uii eidivatrdde, he said the 

long did not know this (lit, he said the 
king not to know this). 

A aimSar construction is found with hn- 
peinsonal verbs. 

def ins fMfpOdpeWp you ought to learn. ‘ 


Some verba, not properly transitive, may be 
used transitively. . 

e.g. BoQQdi rdv Bdvarov, 1 have no fear of (lit, 
1 am brave) death. 

Verbs of asking, concealing, teaching, clothing, 
deprwing, fto., take two accusatives, one of 
the person, the other of the thing. 

Totro fidvov alrdi d/idg, this one thing 1 ask 
you. ^ 

/iij fAB Hgdygjg romo, keep not this md from 
me. 

Intransitive verbs sometimes take as object 
an accusative noun with meaning similar to 
their own. 

vdaop voaeiv, to be ill of a disease. 
dy&va rgexeiv, to run a heat. 

II. Time and Space, 

1. Motion towards a thing or place. 

The accusative is used in prose with 
a preposition. In poetry the preposi- 
tion is sometimes omitted. 
dyyihyog ^areikiv ig rdg dAAac ndkeig, they 
sent messengers to the other cities. 

2. Duration of Time. 

riaaaga xal dihea irt} ivipeivav ai cTtovdai, the 
truce lasted fourteen years. 

3. Extent of Space. 

dixa nddog dmtjv, he was ten feet away. 

III. Adverbial Relations, 

1. Accusative of Respect — i.e, accusative of 

the thing in respect of which one looks 
or feels somehow. 

e.g. dkylb rijy xstpaXiqv, I have a headache. 
ixgavfjiaxlaQri x6 axfjOog, he weis 
wounded in the breast. 

2. Adverbial accusative neuter of pronouns 

or adjectives. 

x6 komdv (ybx idaco xaina, for the future 
I will not allow this. 

Henco the many adverbs which ore 
really neuter accusatives. 

e.g, nokv, nMov, Ao. 

3. Under this head may be placed the 

Absolute use of the accusative neuter 
singular of the partioiples of impersonal 
verbs. 

e.g. Siev fiiveiv odx dnekedoofioa, it being 
permitted to remain, I will not go 
away. 

4. In Oaths, 

vif tdv Ala, hyZexm I 

Translate, giving every possible ineaping of i 
{!) ntvxe va€g ic (2) ot 

iv piAjm vevixripivot rd 

* retxog' W reXxog negtefidketo itahv, (4) 
ndaov XQ<^ tpieivag iv xf] v^tp / 0) 
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tAq (6) uaxQ6v iCtjicag p(ov» (7) gqm 

rdv /Aif aepl^Biv Toi)g OiaoQ^ (8) ad xQv 

tadg MqfhnavQ tpiXetp rd na^pelv. (9) oi 
G^ficuot imuxIfSvac ididaiav radg *A6t]va(ov$* 
(10) i} Htipn Scbdem aradhvg dnix^L (11) 
ftnre^ ig Meadmjiy dwfdixmo, (12) jud t6v 
*AnoUami, rouxthra ad Tseiaopuu* (13) dg Totov- 
rov dvdga rig ^dvarcu dpglCeiv, Sdov judA^av ri/idv 
adrdv; (14) vSaop voaetg fjv ovdofidtg XQWpcig 
lATjpciQO* (15) ol d* ^ABrjfmm SnXeaaav 
avOrjfieQdv ig K^ppvwva* djtixei di rfjg KogivOlag 
ebcoai 9cal Saaxav crrodfovg. (16) 6st ^fidg rav 
rfjg XeQaai^aov lad/idv reixl^eiv. 

The Gemtive , — The genitive is the case 
which, speaking generally, translates the 
English word ** of.’* 

Its chief uses fall under two heads — Con- 
nection^ and Separation or Origin, 

1. Connection, 

1. Genitive of Posaeaaion, 

(o) Objective, (b) Subjective, 

Thus iralQwv q)iUa may mean “ affec- 
tion of friends ” or “ affection for 
friends.” 

2. Material, 

ddo T(Dxivra dQyvQtau, two talents of 
silver. 

3. Partitive Genitive — i.e, the genitive of a 

whole of which a part or parts are dis- 
tinguished. 

rwr argaruordiv rivig, some of the 
soldiers. 

of 'fjfilaeiai rcbv veoyp, half the ships. 

Akin to this is the use of the genitue 
after words moaning to share ^ &c. 

od podbovreu rfjg dairdg fiercAappdveiVy 
they do not wish to share the feast. 

4. Deacribing Genitive, 

naXg Ttdvre ird)V, a boy five years old. 
rgi&p fj/Aegarp 6d6g^ a three-days’ journey. 

Akin to this meaning is the use of the 
genitive after verbs meaning to con- 
detim* aeguitf Ac., defining the 

offence. 

e,g, xemfydgeoaev adrdv dere/?s(dc» he de- 
nouno<^ him for impiety. 

5. Under this head may be placed the use of 

the genitive after verbs and adjectives 
implying aharing^ remembering, touching, 
lading, aiming governing, &c. 

iniUXijOe r&v d^peMbv, he forgot his debts, 
of Aaxedaijudpm ^gfav rov noXipov, the 
X^aoedcMaonjiims began the war. 

T(Be tiD0 '<ng<mjyo0 yovdrwv, he 

eipng to the general*a knees. 


6. Genitive of Price, 

dmgov JtoAAofi d^wv, a gift of great 
value. 

ndaav irtgaOvt 6 fiovg / for how much was 
the ox sold 1 

inQidpijv adrdi nivre fiv&v, I bought it 
for five minas. 

7. Time within which, 

rgig rfjg i^ptigag, three times a day. 

8. Genitive AhaolxUe, — This is a phrase con- 

sisting of a noun and a participle in the 
genitive case. It is independent of the 
construction of the rest of the sentence ; 
hence the name Abaolute, It has the 
force of a dependent claus^, and thus 
may denote : 

(a) Time, 

ravra Srvxev dgxovrog rav KX&ovog, this 
happened when Cleon was archon. 

(J5) Condition, 

^ABrjvaionf 8i ravra noBdvrwfv vMrfirjad- 
fieda, if the Athenians suffer this 
we shall be conquered. 

(y) A state of things in Spite of which some- 
thing happened. 

Hohteg dhydrv dvrcov r&v iv rg ndXei, 
anipTjaav ol ITigaai, although those 
in the city were few> the Persians 
wont away, 

(d) Cause, 

dovxog noXd odx ipodXovro mgifiiveip, as 
it was raining heavily they did not 
wish to wait. v 

Note , — The genitive absolute, with a few 
exceptions, is used only when the subject 
of the participle is distinct from the 
subject of the sentence. 

II. Separation, 

1. After verbs meaning to free from, keep off 

from, depart from, ka,, with or without 
prepositions. 

fJKtxgdv datixu rifg ndieeag, it is not far 
from the city. 

iXevOigov pe r&v fpdpcov, free me from 
my fears. 

2. After adjectives compounded with 

without. 

dxgdparv dpi r&v ip&v xax&v, I am not 
worn out by my misfortunes. 

3. After prepositions bearing a privative or 

separative meaning. 
e,g, dvev, in6, id, kc. 
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4* Alter verbs indicating perception by the 
senses. 

In this case the genitive shows 

origin. 

a&c fja$tto rwv ve^Miv, he did not notice 
the clouds. 

5. Oeniiiw of the Agent with <btd. 

iKoXdaSt) %ht6 rov dtScurxdXov, he was 
chastised by the teacher. 

6* OenUive of the Cau$e of Feeling, 

ohaetQco ae x(bv ndBojfp, I pity you for 
your misfortunes. 

7. Genitive of Origin. 

Tothro croo irv^ov^ 1 obtained this from 
you. 

8. Genitive of Comparison, 

t6 6Xov fjLei^dv iari roC the 

whole is greater than the half. 

N.B. — But note that whenr; (*=*Hhan”) is 
used» the case of the thing with which 
comparison is made, as in English, is that 
required by ordinary rules of grammar. 

€.g, qtriixl tdv KMoiva aog^eQOv elveu ^ 

I say Cleon is wiser than I. 

9. After words implying fvlneaa or the 

reverse. 

6 vimz iariv kgdw, the shrine is 

full of priests. 
iUyov dAo, I want little. 

Translate, giving every possible meaning of : 

( 1 ) r6rijgdQerfjsxdMos> ( 2 ) dyaSfjQ ywaixeg 
ndOog, (3) i} eboobv iarlv, (4) nCvere 

fiegdg ri tov olvov. (6) rjde fj xdqn Bavpaalov 
iart xdkXovs. (6) no^wv ndMon ^yefiov&jo/jiev. 

( 7 ) ^(ovTog roO AevnCrcTzov od dwdpeda vtHdaSm, 

(8) idUo^e rdv ScoxgdTnv daepdag, (9) dfia 
xe)uEVT&mog rov Sdgovg imfiop rijv n6hv, ( 10 ) 

Totl d’ aidrov x^^fdovog ngiaPeig eTtefopev ig rijv 
UtHeUav, ( 11 ) ol dl AaxedmiJtdvuoi, ytyept)- 
fiivov roG M rfj vij<rq) ndBovg dvehilaxov, ijftxov 
iOdgaow rwv *Adtjvalojv. (12) i} vfjaog ireix^*^ 

Gn6 r&v dnhr&v, (13) ipoPovfMU aSrdv nhdov 
aov. (14) fpopovfMi airdv nXiov ij ad. (15) 
fpopoGim adrdv nXiov fj d/mg. ( 16 ) x^Kovat 
tovg Sodlovg r&v i?£vdiga3v. 

The Dative. — ^The dative case conveys three 
main z^eanings : 

1. The person interested. 

IX. The instrument by means of which. 

III. The place or time at or in which. 

I, (1) Indirect Ohject^^.e, the person or 
thing to whom anything is told or given. 

This dative is us^ after many intran* 
sitiVe verbs signifying pleasing, helping^ 
spofingt i^ngt a/ppearingt speaking^ Ac. 


taOva /mt dgdoHet, this pleases me. 
avyyvyv(baxw d/ilv, I agree with you. 

Xifys /mi rovro, teU me this. 
v6/mvg iOexo 6 S6hm roXg ’A6ipfo/beg» 
Solon gave laws to the Athenians. 

Verbs of this class are used in the 
passive impersonally. 

palvertU /mi, it appears to me. 

The use ol the dative after words 
implying likeness, &c., is akin to the 
idea of the direct object. 

aihrj fj ywij elxdZexai rfj ^Aq>QQditji, this 
woman looks like Aphrodite. 

(2) Dative of Interest, 

ngdrrw/A€v rovro rip SwHQdxei, let us do 
this for Socrates. 

Akin to this is the use familiarly 
known as the Fthic Dative, which is 
used in the case of personal pronouns to 
suggest concern or interest on the part 
of the person denoted. 
rl /loi noiJ/aeig ; pray what will you do ? 

II. (1) Dative of the Means, Cause, or 

Instrument, 

deivff rm voaw dubh)vro, they perished 
from some dread disease. 
tgav/iaricfOeig rep rov pagPdgov ^(tpei, 
wounded by the barbarian’s sword. 

(2) Dative of Attendant Circumstances. 

atyfi djtirthvaav, they sailed away in 
silence. 

(3) Dative of the Agent after the perfect 

passive and verbal adjectives. 
od xarapgovijriog iartv f^/uv, we must not 
despise him. 

ffihiria iart aoi r/ /tijrt/g, your mother 
should be loved by you. 
ol *A0ifpaioi vevlxipnai rip FoUTmep, the 
Athenians have been defeated by 
Gylippus. 

(4) Dative of Accompaniment, used in the 

following idiom : 

iXapov rip vaGv adtoXg dvSgdaiv, they 
took the 8hip> crew and 

III. (1) Place at which. 

Ijp Twr* dvi^Q OijPaig, there was once a 
man at Thel:^s. 

A This use of the dative without a pre- 
position is confined mainly to poetry. 

The apparent datives in h, e,g, 
MagaMvif otnoi, H.r.k., are really $ur- 
vivm ol the extinct locativd < 

(2) Faint of time. 

rf/ xgirt/ iipigg Ivovudxiir/aaiVi on the third 
day they fought a naval battle* 
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TraiMlatep givings ^very possible meaning of : 

(1) iTmra ot UeXomymjffm ifiovAovro dfofpup 
TOtQ Alyiviixcug. (2) &/ieiv6v earl aoi totfro 
reiv* (3) rig ^fzZv iarw o&cog ; (4) aikt} ij 

6^^ &iTtv djuofa. (5) ol d* ^Adfjvcuoi 

i^fiQXi moaPdhmeg rodg iv TioXet ^vdy?icurav 
djuoAayig\i)p dxQdjto^v naga^vai^ ( 6 ) SdoSs 
toXg Awcedaifjuwloig fielCovi crtdXq) roZg Acogieihi 
rifjuoQeXv. (7) noO xetvrai ol MagoBdivi fjtefjia- 
X^liivo!,; (8) rg avrfj vwcvl An^Xevaav. (9) 
iv fidoff rfi mal djtiOavEv- (10) nXrfiei 
fievoi i^xa^ov. (11) ol ydp ^O^dhoLi ofiogoi elai 
Totg ^Adrivaloig* (12) rfi o’ varsQcdq TeCxtov 
alget (13) 6 ydiQ i^sfitbv a&toXg iredvr^. 
(14) rfige rdv 'Aoxifi'^oriv iv r& ohtm. (15) 
Tteqfopri/iivoi rfj (A&ydXxi Ttole/tucov layvi aiyfj 
dvBxdiQti^ov* (10) idg <5t^o SpdXovg r(p XdQom. 
( 1 7) TtBiQaxiov icfTiv ^fitv Ttagankeiv XAg^pdiv, 

Syntax of the Verb* Tenses: Present. — The 
Present Tense in the Indicative represents 
three grades of meaning : 

1. What happens at the present time 

(momentary action). 

6Qa> airtrjfiu 1 see her. 

2. What is continuing to happen at the 

present time (continued action). 

dptl ndX^ig fierd roO IkoxQdvovQt I am 
often with Socrates. 

S' What is true at all times. 

of 6eol ipikomi todg <xoq)ovQp the gods love 
the wise. 

In moods other than the indicative all idea 
of time disappears and the present simply 
indicates continued action. 

Note. — An important exception to this is in 
the case of indirect speech. 

The present has also a specialised use with 
adverbs or phrases indicating duration of 
time, by which it denotes something that 
began in the past and is still going on. 

nivre hrj neiQ&fiat Ttqdxxeiv ravra, for five 
years 1 have been (and still am) trying 
^ to do this. 

Thtf present tensp is also used to indicate 
an a^sempted action. 

ndOet fJtSt he tries to persuade me. 

FiUpre Tense . — ^The future expresses ; 

1. :What will take place (momentary). 

2. What will be in the coimse of taking place 

(continued)* at a time later than the 
present. 

niavfiaopuu, I shall wander, or I shall 
be Wandering. 

jbfale.-^The subjunctive and imperative have 
no fu1»ire. The future of the optative 
is only used in indirect speech to repre- 
Sfmt the fnturd ihdiontive of the direct. 


The future infinitive (less often the present) 
is used after lUXkco to express either 

1. Intention, or 

2. Immediate futurity. 

e.g, lUIJim djUsvat* I am about to go away ; 
I intend to go away. 

Imperfect Tenae.^Tho primary use of the 
imperfect is to denote what was happening at 
a moment in the past. 

evdiitQi^ov adr6di» they were wasting time 
there. 

Akin to this sense is the meaning of doing a 
thing repeatedly in the past. 

iydXoov rdv HoMQdttjVf they used to laugh at 
Socrates. 

The imperfect is also used, like the present, 
with phrases denoting duration of time to indi- 
cate something that was happening at a given 
moment and had then b^n happening for 
some time. 

nd?xa ravra avtoig iXeyev, he had been telling 
them this for a long time. 

The imperfect tense is also used like the 
present to denote an attempt to do something. 

raika ingdacero, this was attempted 

often. 

Aorist Tense.— -In the indicative the aorist 
expresses a momentary action in the past. 

eldov rriv Paalhaaav, I saw the queen. , 

In the other moods, save in indirect speech, 
it denotes merely a single momentary act and 
carries no meaning of past time. 

In the participle the aorist generally ex- 
presses time that is past in relation to the verb 
on which it depends. • 

e.g. Idwv Ce &rcemv, having seen you, he will 
^go. 

ld(bv airdv dniOiy when you see him, go. 

The so-called Gnomic aorist (because used in 
yvcdfJLCUt proverbs) is used in the indicative to 
denote a statement of what generally happens. 

tcoAAgc Ttagd yvmurpf &tecrev, many things 
happen contrary to one’s wishes. 

The aorist (generally in the case of verbs 
which denote a condition) often expresses the 
beginning of the state of things of which the 
present denotes the continuance. 

voaedy I am ill ; dvdatfociy I got ill. 

yeXed, 1 laugh ; dydXaaOt I burst out laughing. 

Perfect Tense.— The perfect represents an 
action as begun in the past and complete at 
the time of speaking. 

Some perfect forms are by transference of 
ideas present in meaning. Among such are ; 

Hd>ctrifUUy I possess (I have gained). 

olda, I Imow (I have seen). 
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Pluperfect , — This tense indicates that an 
act was, at a time in the past, completed. 

ifdri iXehhteaav rodg xijva^y alreeidy (at that 
time) they had loosed the dogs. 

Future Perfect . — ^This tense denotes an act 
or state of things that will be complete at a 
future time. 

e,g. fjdfj yeygatperai 7 ) rov hqItov yvdtfxrj, the 
judge’s decision will already have 
been written. 

Tramlaie, giving every possible meaning of : 

(1) (kav dnrjWov dnenendiupei rov dyyeXcyv. 
(2) iTtetSij ire^rrjae 6 6 'AQra^iQ^rjg 

Ttaxiarri. (3) orav elbov rov a6v nariqa, ep>eikev 
djiihai slg rijv oixlav, (4) (bg y’ ifioi doxeT, 
ylyvoptai Oedg. (5) iv rfj naublq. i<p(Xow atpoSqa 
rfjv tItOtjv. ( 6 ) dldco/il 001 rovrov rdv pipXiov. 

(7) idoixd 001 Tothro. (8) Sidwted 001 rovro. 

(8) nglv 0 e ngooeWeiv, inetpevyeoav. (9) ecpvyov 
Tigiv ^fidg dtpixioOcu. (10) ipccovixQOjv HevOpujova 
hnoxv. 


DeliberaHve Question — ifgf, those which ex- 
press doubt in the mind of the speaks as to 
what course to pursue — aro put in the sub- 
junctive. If negative, not ot), is xised. 

rl q>& ; what am I to say ? 

rt jiij XfycD/isv ; what are we not to say ? 

Commands and Prohibitions . — Commands 
and prohibitions in the first person^'^.g. “ Let 
us do so-and-so ” — aro rendered by the sub- 
junctive. 

rovro Tzoicbjiievy let us not do this. 

(pige Sfj rag fmgrvQlag 001 dvayvd). come, let 
me road you the depositions. 

Commands in the second and third persons 
are put in the imperative mood. 

- tdi Sr) xdXsoov rov TtQoardrrpf Kitova /iot, 
quick, run and call my patron Cleon 
here. 

naqlarmBov naqd rd) nMoriyyey each of you 
stand beside his scale. 

avrog dgdrMy lot him sec for himself. 


The Use of the Moods in Simple Sentences : 

Note . — Tn view of the interplay of the moods 
in the various types of simple sentence 
it has been thought better to deal with 
each type separately, showing how the 
different moods are used in each, it 
being felt that the use of the moods will 
thus more readily become a matter of 
instinct than if all the uses, say of the 
indicative, were exhausted before going 
on to deal with the subjunctive or 
optative. 


Questions . — Questions that call for a direct 
answer are put in the Indicative. They are 
introduced by the following particles : 


d^a when the answer is in doubt. 

oO when the answer “ Yes ” is expected. 

I when the answer “ No ” is expected. 


N.B. — (1) fz&v is stronger than dga 
(2) d^a is often omitted. 

e.g. dga Piphpta dig i(p€S7}g ; have I thrown 
twice running ? 

6 vaikrjg dga acortigiag ridge ixrixpLvrpf ; 
did not the sailor find a means of 
safety ? 

dg’ ooH dfxetvov ij av rdv <pQovdb ; am 

I not wiser than thou in the affairs of 
Thebes ? 


Double Qwesiions— e.gf. “ Is he here or at 
Athens 7 ” — are expressed by ndregav or 
ndroQa in the first part and r} in the second. 
n&teQov OdgoHev if 01 ), wxl ndregov fbem if 
bc(bv ; has be done it or not, and (if he 
' ' has) was he unwilling or willing f 


Second and third person prohibitions that 
aro general arc expressed by the imperative. 

/) xXiTtxey do not steal. 

Those that arc special — i.e, that refer to a 
particular act that is forbidden — are expressed 
by the aorist subjunctive. 

pi} xXiy)7ig rovrov rdv htnoVy do not steal this 
horse. 

Wishes. — Wishes are of two sorts : 

1. Those that are capable of fulfilment. 

2. Those that are not. 

1. Wishes capable of Fulfilment. — Obviously, 
the only kind of wish that can be fulfilled is 
one that refers to the future. In Greek a 
future wish can bo expressed as follows : 

i. By etOs or el with the optative. 

ii. By the optative alone. 

et pot yivoiro (^dyyog, may I find speech. 

d> nal, yhfoio Tiargdg e&tvxdoreQog, my lad, 
mayst thou be more happy than thy 
father. 

el ydg *A$ijfvri xdgrog ipol dolf]i would that 
Athene would give me strength. 

2. Wisheis tited cannot be Fulfilled . — The only 
wishes that from their nature are incapable of 
fulfilment are those that relate to the past or 
to the present, which nothing can alter. Such 
wishes are expressed in Greek : 

i. By bW$ or el with the indicative. 

eWe wh would that it had not hap- 

pened. 

el ydq, ^ ifv xaXg ^AdTjvaig, would 1 were in 
Athena 
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ii. By &q>ehjv^l &gbt (aorist of 6q>ellco^ 
to owe) with the infinitive. 

o^eAov efvat dfietvoviK dvdgd^ dxoirig* would I 
were (lit* 1 ought to be) the wife of a 
better man. 

&(peXev 6 dno^iaOai, and would that 
the stranger had not perished. 

Note. — In all wishes the negative is 
not oi. 

The Infinitive . — The infinitive is generally 
called a verbal noun because it has some 
of the properties both of a verb and of a 
noun. 

In the following respects it is a noun : 

1. It can govern or be governed by a verb. 

2. By means of the article it can be put into 

any case. 

In the following respects it is a verb : 

1. It can govern or be governed by a noun 

os object or subject. 

2. It can be modified by adverbs. 

3. It can be put into any voice or tense. 

q>iIxo rd nlveiv, I love drinking. 

Tov nlveiv 7)66vn^ the pleasure of drinking. 

t 6 fiekrCwv yeviaOai itQUjrov iarlvt to improve 
is best. 

rd Tii)v dget'^ SuhxeLv etg rd eilf to 
pursue virtue leads to living well. 

Note . — (1) Note that all words which depend 
on or qualify the infinitive go between it and 
the article. (2) The infinitive with the article 
is abstract in its meaning. 

PodXofiai dnsWeiv, I wish to depart. 

od OaveXv dihoy I do not desire to die. 

Some verbs of saying y &c., take as their 
object an infinitive governed by a noun or 
pronoun. The noun or pronoun is in the 
accusative case, except when it refers to the 
subject of the main verb, in which case it is 
attracted to the nominative, or omitted, os in 
the second and third of the following ex* 
amples .* 

tpYialv adtipf HoMkrcfiv elvai. he says she is 
very lovely. 

odx iqm IjdsaOai, ho said he was not glad. 

ttprj avTOQ jiU^AV dnonXedaeiVy he said he 
himself intended to sail away. 

Note . — The subject of the infinitive may be 
attracted to any ease in which is put the noun 
to which it refers. 

IdoSi fjioi yevMm ninfttt I decided (it seemed 
good to me) to be poor. 

The infinitive is used without the article 
after boslo verbs as a kind of object — ^that is to 
jS»y, as expressing the ^d to which the action 


of the verb is directed. The present or aofiU 
tense is generally used. 

e.g. ^odhoiAoi (bg rdxtora dnodavelvy I wish to 
die as quickly as possible. 
xivSwedei dovXedeaOcUy he runs the risk of 
being made a slave. 

dSuaSigaeTab Oavetv, he will be judged 
worthy to die. 

Note that after verba implying to promise, 
intend, or hope, or similar meanings, when 
a future object is referred to, the future in- 
finitive is used. 

fidxriv eaecfOcu, they exx^eoted there 
would be a battle. 

riyyvdro fir^Sh adrodg xoxdv TieCaeaOai, he 
promised that they should suffer no 
harm. 

fii^i rd *Prjyim XEigdyaeaBaiy he intends to 
subdue Rhegium. 

Explanatory Infinitive . — The infinitive is 
usetl without the article to modify the meaning 
of many adjectives and nouns. 

(7)Qa dniBVOL, it is time to depart. 

deivdg EOtt XdyeiVt he is skilled in speaking. 

odx d^idg itrriv dnoOvi^axeiP, he does not de- 
serve to be killed. 

The infinitive is also used with adjectives 
and verbs to restrict their application to a 
certain specific action. 

f.g. oixCa ^deta irdtairdadai, a house pleasant 
to live in. 

^6yog ^qdiog xaravofjaaip a speech easy to 
understand. 

Bavfia iSiaOai, a wondrous thing to see. 
BeIbiv dvifioiatv dpotog, like the winds in 
speed (lit. in running). 

Infinitive expressing Purpose . — The infinitive 
alone is used, always in the active voice, to ex- 
press purpose. 

e.g. nagidcoxav ri}v ndXiv a&colg (pvMtrreiv, they 
gave up the city to them to guard. 
odx elxov dQyijQuiv ijtmtl^eaOai, they had 
no money to buy food. 

It is also used with similar force after verbs 
implying to hinder, and the like. 

EiQyti pe rd dgiara SubxBiv, he prevents me 
from pursuing what is best. 

Occasionally the infinitive is used to express 
purpose after ip' ^ or iq>' which then 

mean ** for the purpose of.** 

e.g. fjgidrtaav ip' ^re fiorfietv ifilVf they were 
chosen for the purpose of helping you. 

But the more common use of ip' ^ and 
ip' ^8 is in the meaning “ on condition of.** 

e.g. dpsiaav tdv ScnxQdxrjv ip' cj prpciri pthy- 
CopetVf they let Socrates go on con- 
dition of his no longer being a philo- 
sopher. 
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InfiniUvB expressing a ResuU . — ^The infinitive 
is used after ^are and sometimes after ibg to 
express the natural result of an aotion. 

e*g. oOx dya06g i<niv dkrve fitjdijtoTe 

dfjKt^dveiv, he is not so good as never 
to err. 

This use is specially idiomatio after oom- 
paratives with ^=than. 

e.g, aoqxHyTeQdg iariv fj ware rotfro mtslv^ he 
is too wise to do this. 

Less often c^are is omitted. 

icaxdv fieiCov rj fpdgeiv, an evil too great to 
bear. 

Parenthetical Infinitive . — ^The infinitive is 
used, generally with or Saov, as a paren- 
thesis, qualifying the whole sentence. 

e.g. ol dvOgomoi, thg Snog elneiv, SovXeiknxn rjj 
rvxxi, mankind, so to speak, are slaves 
of chance. 

TOVTO, iixol ye doxeiVi od diSvarat dhjOkg 
elvaif this cannot be true, as it seems 
to me. 

Infinitive after tiqIv. — nqlv^ meaning before^ 
and referring purely to time, takes the infinitive 
in Attic Greek when it depends on an afflrnuUive 
clause. 

dnonifjncopev adrdv nqlv dxovaai, let us send 
him away before we have heard him. 

nglv SKTivarog yeviaScUf ngoarj^evt he came up 
before he was discovered. 

Note . — In constructions with the infinitive 
the negative is always pij. 

The infinitive is regularly used after the 
3rd person singulcu: of some verbs used im- 
personally. The commonest such verbs are : 

ngSneif ngoaigHei — it is fitting. 
doxeX**^it seems good. 

Set, XQ^ ~ it is required. 
cw)upcttm«=it happens. 

SvecfTi^it is possible. 
i¥rorrt»it is aUowed. 

e.g. Set ijjtdg iWelv, we ought to go. 

donei adroXg iXOeiv, it seems good to 
them to go. 

Sieariv i^fuv i^elvt we are allowed to go. 

Ttginei, as Xiyeiv, it is fitting that you 
should speak. 

Translate: (1) dg* e&tvxBig i} Svarvyslg; 

(2) dg' od x§^ roioTaSe XQV^M^k nenotdepoi; 

(3) fiif anovTog aikov xartjydgmag ; (4) 
ndtegov dniaxysX pot y€p porfii^eiv rj od ; (5) 
ndregop pipfopev fj <pedyo}pev, ovoepiag in iSmddg 
odaigg; (0) htixstgelrm xd igyov. (7) (mxd>- 
fuOa rfjg ndXewg Srexa rtjg vik xivdvvevoi^g 
dmUaOai. (8) pij xanfyo^i rov Scoxgditovg. 


(9) dvanlov (9) j/iofi ys 

CditToc raCfra prfiinatB (10) n(bg &v 

yevolprpf dvijQ dyaOdg. (11) stds uij ol Svgqxdam 
WHtgev iv rp vavpaxl^ (18) et6* dipeSf ’'Agyovg 
pij dtamdadai axaqfog* (13) &peXeg a^Uog 
n^Sai. (14) el rd epiXoaopeXv itplkeig. (Id) 
no)^l ydg ivdpiCov adrdv daxeXv xijfif dgecifjp. 

(10) xt ydq xifmaiv ol dvOgomoi nUov ^ x6 x&v 
tx^gwv p^eaOm; (17) d^Uog TtaxeyveboBrj did 
rd pi] dd»aadai rpeddrj },iyeiv. (18) deX adrodg 
dn^baveiv. (19) idiovro adxrjg dyyiU^iv ravra 
t4> PaaiXet. (20) iprj *OXvfm(oig dnonXedaeoBai. 

(21) naai xoXg pgarolg iieariv eddalpoaiv elvat. 

(22) odx i(pr] rov Kvgov pdXXeiv no^fu^aeaOai. 

(23) fiod^pai algeiv rag vavg adroig dvSgdmv. 

(24) ndgeiyov iuavrdv roXg noleplotg dnoxreivai. 

(25) 6 ^A/ixiPiaSrig 7]yyi}Sv] vtxfiaai. (26) deivdg 
ij 6 ^Aha^iddrig i^anaxqv rovg 'AOrivalovg. 

Participles. — Besides its use as a simple 
adjective, the participle is used in the follow- 
ing ways : 

1. With the article very frequently where in 
English we should use a relative clause. 

6 argarriyog 6 rijv '^EXXaSa aeacoxcbg, the 
general who has saved Greece. 
ol ri]v dgsrrjv daxothnreg sddalpoveg elaCv, those 
who practise virtue are happy. 

N.B . — In negative clauses of this type od is 
used if the clause is definite, pi] if it is 
indefinite. 

e.g. ol ov <pi?x)vvTEg rijv eigjjvrjv, those (par- 
ticular individuals) who do not love 
peace. 

ol pi] ifiMmeg ri]V elg'^pyryf, those (whoever 
they are) who do not, &c. 

2. After the following classes of verbs : 

(а) Verbs of perceiving, mentally and by 

means of the senses, and verbs which 
express emotion. 

ataddvopai ye^Xog (bv, I perceive that I 
am ridiculous. 

alaxdvopai rovro Ttoubv, I am ashamed at 
doing this. 

ijxovaev adripf tv ndXai dvxa, he heard 
that she was in the city. 

(б) Verbs impMng showing, declaring, &o. 

qmvegdg elpt ddtxi^ag, I clearly did 
wrong. 

idi]Xo)aev adxodg aopkrxag dvrag, he 
^owed that they were sophists. 

(c) Verbs implying beginning, continuing, or 
ending. 

doX Ttadetv adtdv yeXSma, we must stop 
his laughing. 

dgX^^ diMmmv rd ipdoao^XVf he is 
beginning to teach^ philosophy. 
dteriSigvv xofBeddovreg, they continued to 
sleep. 
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(d) In a special 'idiom after hxvBdvoi"^! 
escape notice ; chance ; 

^dvcu^X come first. 

&pdaaav dupiHd/Asm, they arrived 
first. 

^pOdvo) edegyer&if, I am the first to do 
a kindness. 

at vaifQ havddvovai T<ybg noXefjUoug 
ifpoQfiriOelacu, the ships put to 
sea unobserved by the enemy. 

Swxov n&ce s^alfiwv d)v, I happened 
then to be prosperous. 

Nate* — ^Note that in the case of XavOdveOf 
occasionally the idiom is reversed, the 
verb of action being finite and kavQdvco 
going into the participle. Thus, “Ho 
went away secretly ** can be iXaBsv 
dnoPdg or drcdprj Aaficev. 

3. The most regular use of the participle, 
however, is adverbial — that is to say, it quali- 
fies the meaning of a verb. When thus used 
the participle agrees with a noun or pronoun 
expressed or understood, but stands without 
the article. Used in this way it can express ; 

i. Time — 

dju^vrijaa OiUrmo^ aniovtiy I met Philip 
as he was leaving. 

when you have 
had supper, ride off. 

ii. Means by which a thing is done — 

Kjl^dpLevoi C<Sa«v, they live by plunder. 

iii. Attendant circumstances — 

vaGg dwdena ?,ap6vreg they took 

twelve ships and sailed away. 
IqXSXcu rdv vl6v exovaa, she comes with 
her son. 

iv. Purpose (generally expressed by the 

future participle). 

TtaqeXriXvBa cfVfjtPovhGacov, I have risen 
to give my advice. 

eiQijvfiv dyyelcav, he came to 
announce the peace. 

v. The Cause of an action. 

dnelxeto rov nlveiP, aiaxQov elvcu* 

h6 avoided drinking becaxise he be- 
lieved it to be base. 

rl TtaSdjv TovTo noiet; what has hap 
pened to him that he does this ? 

vi. A Condition, 

nohjaag rama seaxwcQiOijaet dJtoOvi^axeiVf 
if you do this you will be con- 
demned to death. 

vii. Concession — t.e. to express the idea of 

“ although.’* 

dMya ix^ JxSld dnediSoG, though pos- 
sessed of little he used to give 
away much. 

This idiom is especially frequent vath 
mkteg ^ although, or 
ndSov ywtuJ^ od ariQfywVt give 

way to women though you love 
them not. 


The use of the participle in the Genitive 
Absolute construction and of the neuter of the 
participle of impersonal verbs in the AccusaJtive 
Absolute construction has already been dealt 
with under the heads of Aocuaative and Geni- 
tive respectively. 

Verbals in -rdog * — The verbal adjective in 
-rdog implies necessity* It is used in two 
ways : 

1. Adjectivally. 

2. Impersonally. 

1. Adjectival, — In this construction the 
verbal is merely an adjective agreeing with a 
noun and is used only with transitive verbs. 
It takes the dative of the agent. 

d dvfjQ rifirftdog iariv this man 

must bo honoured by us. 

2. Impersonal, — In this construction the 
verbal is in the nominative neuter (generally 
singular), and is followed by the verb “ to be ’* 
either expressed or understood. In sense it is 
equivalent to with the infinitive. It takes 
the dative or accusative (the latter not fre- 
quently) of the agent. 

e,g. Tteufrdov aoi rdSe, you must obey in this. 
rl dv adrtp noirjriov etrj ; what would he 
be obliged to do 1 

iynjqjlaavro no^firjria elvatf they voted 
that they must go to war. 

Translate : (1) povkopevog rd dlxaux TiQdrreiv 
rjxBr) vTtd rcbv iralgov etg rdv dhbgov* (2) ol 
rouavra Kiyovreg intkivddvovrai raw ^aw, (3) 
odx del oixrelQOvrai oi dvarvxovvreg. (4) 6 rov 
UeqUhovg daspelag xarriyogr^aag TtdgijMev dyye- 
Aa>r rdv dqxovra xalneg dxBofjievov pIKkeiv rd 
Mov Ttocijaeiv, (5) perspiMwro ad Porfirjaavrig 
aot xivdwevovri, (6) diaxeleX rodg dgx^^ 
fidrrjv TTQoaeQxdpsvog, (7) ihzvdave deivdrara 
voadw, (8) itvxev 6 *A^iPtdSrig rdre g^edyaw, 
(9) i?j(bv rijv 'Mvvdov naqddwHsv. (10) eb y’ 
inoCipag dvapvi^aag jne, (11) <56^ tq> Sdv(p ravra 
q>iQajv, (12) rhv Ovyard^a Xvadpevog. (13) 
rl ydg dedidrsg atp^ga oGrcog iTtelyeade ; (14) 
TCQoel^o pdKXw roXg vdpoig ip/tivcov dnoOaveXv ij 
TtoQavopuw Cfjv, (16) rodg "^JSAArjmg idtSaSev dv 
rgonov diotKovvreg rdg adr&v naxgldag fieydhjfv 
dv *EXkdda noii^etav, (16) rvQawevaag q 
irg rgla ixfOQBi ig Slyetov* (17) qnpjil drj Stxfi 
Parfirpciov elvat roXg nQdypxsaiv GfiXv. (18) 
<PQd^ovatv (bg oif aq>i arSQumriri knlv ij 
djtok/vfidvr), (19) o6 miQabcftia iart rodg avp- 
ftdxovg- 

Compound Sentenoos. — So far only simple 
sentences have been dealt with — that is to 
^y, sentences in which each verb stands 
independent of the others and expresses a 
separa^ thought. The stage has now come 
at which compound sentences must be con- 
sidered. A compound sentence consists of a 
simple sentence with one or several clauses 
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depending on it — that is to say, they represent 
a thought that exists only in some relation to 
the main sentence. 

The oommohest forms of compound sentence 
are treated below, grouped according to general 
type. 

RtsuU . — There are several ways in Greek of 
expressing the result of an action. Of these 
the most general is by moans of the conjunction 
dknra^so that, (hem is used in two construc- 
tions : 

(i.) With the infinitive, the negative used 
being 

c»g> ixdeto vdaog Stne fiii dAAd rt ij ydfxvot 
MxeaBai, the disease burned so that 
they could not endure aught but to be 
naked. 

o^ TtjXlxog iaxiv &(nB deaTi&tfj ndvra 
ncOJaOai, he is not of such age as to 
obey his master in all things. 

(ii.) With the indicative, the negative being 

od. 

Pifirjxev, vkrre ndv iv ijav^tp iSc(ni (p(ovelv, he 
has gone, so that thou mayst say all 
undisturbed. 

cfhco (pQevoBktPeiQ ijaav merr’ ohx ifiah- 
Aovro Giuufjvai, they were so crazy that 
they did not wish to be saved. 

The precise shade of difference between the 
two constructions is that the infinitive empha- 
sizes the fact of the result, while the indicative 
emphasizes the result as a fact. 

Thus in the second example under (ii.), 
had the sentence read wcne fiij p(yu?£ad<u, the 
translation would have been, “ They were so 
crazy as not to wish,” &c. 

Result can also be expressed by the relative 
pronoun with the indicative. 

e.g. rig oihcog dyvcopicov iariv oarig ihtillei 
dOdvarog yevipecrOat ; who is so sense- 
less as to hope to become immortal ? 

Cause , — Dependent sentences expressing the 
cause of the principal clause are introduced by 
one of the following conjunctions ; 

&ti, because. 

iml, dre, ondra ^Bince. 

The mood used is the indicative, and the 
negative is expressed by oi3. 

e,g,y)\avxij bi & Stixtb OAXarra dti aoi voOg 
iariv, the grey sea bare thee, since 
thou art so hard of heart. 

Xiye fioi ravra htsl av pidvag olaBa, tell me 
this, since you alone know it. 

SsmpLi Ste Tothro ohx mtalv, 1 will 
go away since I cannot do this. 

The optative is sometimes used when the 
main veti u in a poet tense to indicate that the 
eaxisa is not so much one believed in by the 


speaker as one suggested to vhim by someone 
else. 

e,g, ixfigig iyivexo r0 nBQvxXaX dri od aifioi rohg 
Biavg, he became an enemy of Pericles 
because (as he said) he did not rever- 
ence the gods. 

This shows the feeling of the person spoken 
of and not the speaker's own opinion. 

The relative pronoun is also sometimes used 
to introduce a causal sentence. 

e.g, ohx diiov noieig 6g obdiv Sldcog roig 
ndvtjaiv, you act unworthily in that 
you give nothing to the poor. 

Purpose , — The largest class of clauses ex- 
pressing purpose is introduced by one of the 
following conjunctions : 

rm=in order that. 
mg, that. 

firj — lBBt, in order that . . . not. 

As regards mood, the dependent clause 
follows what is known as the sequence of 
moods, that is to say : 

1. When the main verb is in a Primary 

tense, the dependent verb goes in tho 
Subjunctive, 

2. When the main verb is in a Historic tense, 

tho dependent verb goes in the Opta- 
tive. 

Note . — When it is desired to indicate more 
vividly the actual thought that was in 
the mind of tho subject of the main verb 
and prompted his action, the subjunctive 
can bo used even after a historic tense. 

Tho negative particlo is 

wiiOi fi7) djioBdvm, depart lest thou die. 

noQ'^kdev Iva fidBoi ri xaivdv, he came in order 
to learn something fresh. 

XCaaerai rdv Oeov dimg vrjfiSQrig ehtp, he begs 
tho god to speak sure truth. 

Sim^oBirai rifv yitpvgav Xvaai (hg fiij diafirifce, 
ho proposes to break up the brid^ so 
that you may not cross. 

Occasionally, when it is desired to denote 
that the object sought was not achieved, a 
past tense of the indicative is used where the 
optative would be expected. 

rl obx ixTBivajg adrdv tva iiii TiQaddaxxe ri)v 
Ttarglba; why did you not kill him so 
that he might not have betrayed his 
country 1 

Purpose can also be expressed by the use of 
the future participle i % 

dyyiXpvQ imfMpev elgijvtjv (dvljacvtagt he sent 
envoys to ask for peace. , 
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Thd use of iSiia relutiv© pronoun wit-h the 
future indicative after a primary xoain verb is 
also equivalent to a purpose clause. 

SoCXcyv (hv^o/mi Sang rovro Tton^aei, I will 
buy a slave to do this. 

Under the heed of purpose clauses comes 
the use of Sncog and the Future Indicative after 
verbs implying an aUempt or precaution, or 
the like. 

deX ^fidg axoneiv Sncog ravra yev^aetm, we 
must see to it that this does not come 
about. 

/irjxciv(i)fieda Sncog awcofiev a&tov, let us plan 
to save him. 

In phrases implying a caution the verb 
enjoining caution is generally omitted. 

e.g. dnog di rovro fiij dtddSeig adri^, take care 
not to teach her this. 

Hero also is to be noted the idiom by which 
/ij} in affirmative statements and prj ov in 
negative statements are used after verbs ex- 
pressing fear. 

e.g, <popovfjiai rama /idBr), 1 fear he will 
learn this. 

€poPovpai fiif ravra ov fMiOp, I fear he will 
not learn this. 

iSslfiaive ravra yivoiro, he feared this 
would happen. 

l^ote that the sequence of moods is normally 
regular. But when it is desired to 
intimate fear that something is in fact 
happening or has actually happened, 
the indicative may be used in the de- 
pendent clause. 

e.g. dddoixa [x^ voaeX, I fear he is ill. 
qfopovfxai t^fioQrf'jxafiev rfjg odov, 
I fear we have lost our way. 

Translate: (1) BhioOi ha^av vavg ini ro) 
xigq^ onmg /iij dia(pvyoiev ol "AOrjvaioi. 
(2) aO yoQ ijv ngoadoxCa /lij av nore oi noKeixijoi 
inml^edaeuiv. (3) xgvaraXkig ydg inendjfyei ov 
pepaiog iv rfi rdq>Q(p cSonr’ mEkBeiv, (4) vv^ 
nokb rd d&op inanon^xei, d /nohq ineQai(i)07]aav. 
(5) idstaav pii) dneq h NavnoKTxg yipoiro, (6) 
noXkol rwv noAirwv die^s/govro, 6ri od owi]- 
ywvl^ovro* (7) de&olxaai fxii Adyoic ijrrof^g ehau 

(8) toihro ivivtto &arB anonXfjaai rdv ymafxdv. 

(9) ywygdr^ov iari rd i^dwQ i) c^ore loSaaaOai^ 

(10) ravra rd dyadd doxeX djfxXv navtdg d(ta 
elmif uHTtB ndvreg rd xarahnelv adrd wedyopev. 

(11) Snia xxwvrai ofe djutdpovtat ro/dq dmxoijvrat;, 

(12) dsX ijjwdlc n/idv tw ^AndUava Snare Biog 

iariv. (13) TtgioTov fiiv rd nMa ifmQtjaav, 
Sncvg dn&j^ux H roBkgaXEXp rijg (14) 6 Si 
AtiiJoaBivi^ deXaa^ xmkdBp, dnUrag 

ig reTQOXoaiovg ig doop riva xolXtp^. (15) nifmet 
diOdg xoG ar^aO pidgog n rdg 68odg ngo- 
mxMnoig xaX td ndfrega ngoHaxahiipofjtivotjg, 
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(16) oi5 SeX ae, q>opovfievov uig ad yvigg rifp rfjg 
ySg (pvaiv, dnix^m yecogylag, (17) ady oSrcog 
daOev^g elfii ware fxij ddvaaOai nine araSlovg iv 
filq dfJ^gip ;fcopeiv. (18) Sidotxa fiij vrifiegvfj 
elnev. 

Conditions,-^ A conditional sentence con- 
sists of two clauses, one containing the con- 
dition, and the other stating what follows as 
a result of the condition. The former is called 
the Protasis ; the latter, which is the principal 
clause, is called the Apodosis. For example, 
in the sentence, “ If you are well, I am happy,” 
“ If you are well ’’ is the protasis, laying down 
the condition, while “ I am happy ** is the 
apodosis, which states as the principal fact 
what follows as a result of the condition being 
hilfillod. 

There are four sorts of conditions ; 

1. Particular Vivid, whore the protasis 
states a particular condition, and the apodosis 
follows naturally if the condition is fulfilled, 
without anything being said as to whether it 
is in fact fulfilled or not. 

Type : “If so-and-so is the fact, then . . 

A condition of this type may be past, 
present, or future in time. 

(а) Past and Present , — In past or present 

vivid conditions tho protasis is intro- 
duced by el and the mood used in both 
protasis and apodosis is the indicative. 
el dyialveiQ, iyd) edScupopw, if you are 
well, I am happy. 

ft pi] dyiaCveig, iych adx edSotpavw* if you 
are not well, I am not happy, 
el rovro eTcolrjaag, «aAc5g inga^ag, if you 
did this, you acted nobly. 
ei i^fiwv inMkqarai, nxi^aopeVt if he has 
forgotten us we shall conquer. 

(б) Future , — In future conditions of this 

type the protasis is introduced by hxv 
{el dv) with tho subjunctive, while the 
verb of tho apodosis is in the future 
indicative. 

ipev^erat, Sav pi] nslBrjfrat roXg vdpou;, he 
will be prosecuted if ho does not 
(in tho future) obey the law. 
iav 6 Kvgog ravra n^rjfrai, x^Xcdaerai, 
if Cyrus learns tins, he will be 
angry. 

2. Qeneral Conditions. -^a) Present, 

Type ; “If ever so-and-so happens, 
then . . 

The protasis has gav with the sub- 
junctive, and the apodosis has the 
present indicative. 

lav p^ ol dvBgconoi edngdrrcoai, xarrj- 
yogoCai rodg Biavg, & men do not 
prosper, they accuse tho gods. 
ga» rtg daxf} rip dgari^, ad Sdvarat pwgog 
xoXeXaSai, if a man practises virtue, 
he cannot be called a fool. 
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(&) PaaL 

Type ; “ If ever 8o«-and-so happened, 
then . . 

The protasis has et with the optative, 
and the apodosis has the imperfect 
indicative. 

el Tec noQaPalrjr atkcp inetlBeaavy 

if anyone transgressed, they used 
to penalise him. 

et Ti /it) qfiqoifJisvt ^tgwev q}iQeiv, if we 
did not bring him something, he 
used to urge us to do so. 

3. Vcigue Future Condition's, 

Type ; “ If so-and-so were to happen, 
then . . . would,” &o. 

The protasis has et with the optative, and 
the apodosis has the optative with the par- 
ticle dv, 

el iWoi elg rdg 'AOi^va^f rdxecDQ dv nelBoi Todg 
‘ XQirdQi if he were to go to Athens he 
woiild soon persuade the judges. 

el 6 ^AyrialXaog vtxcprj iv rfj (idxtjf ol 
Aaxedaiiidvvoi oi3<5iv av netnqivro 7iki]v 
dvaxo}Qeiv, if Agesilaus were not to win 
the battle, the Lacedaemonians would 
attempt only to retreat. 

4. Unfulfilled Conditions, — In conditions of 
this class the apodosis states what would 
happen if the condition of the protasis were 
fulfilled, though in fact it is not fulfilled. 

Type : ” If so-and-so were true (but it is 
not), then,” &c. 

The historic tenses of the indicative are used 
in both protasis and apodosis, and the particle 
dv is also used in tho apodosis. 

Tho tenses are used as follows : 

The Imperfect can denote an action as 

(а) going on now, or 

(б) going on in the past. 

The Aorist denotes an action as occurring 
in the past. 

The Pluperfect denotes an action as being 
completed in the present or the past. 

ravra odx dv iSihavro noieJv el fxii ipcUvovTo, 
they could not do this if they were not 
crazed. 

el ijaav dvdgeg dyaOoi (n)x dv note raiha 
Stkxctxov, if they had been good men, 
they would never have suffered these 
things.. 

el Ttag^^ere i3uo?eo/iiev dv rodg Jligaagt if you 
had come, we should now be pursuing 
the Persians. 

Time * — In clauses expressing temporal re- 
lations ho difficulty is presented if ifc be borne 
in mind that in essence many of them are of 
the nature of conditions and are constructed 
accordingly. 


The rules for dependent clauses ean be 
epitomised as follows : 

1. If a definite time is denoted, the indicative 
is used, the negative particle being o6. 

inel, c&c=«“ when,” after that,” and 

ScoQ^‘* while.” ” until,” are most generally used 
to introduce definite temporal clauses. 

e.g, iixy; icrrl >scugdg, dirttMifieode t<5v ngety- 
pdreov, while there is an opportunity, 
take the matter in hand. 
inei ^TivrlaZev t) (pdlayS teal 6 adhttyi 
i^eySaro* after the column began to 
advance and the bugle had sounded. 

N.B. — Note tho effect of the imperfect 
ihtrjvtlaCev, 

2. When the time is indefinite it is expressed 
{/jt} being the negative particle) : 

(o) When it rofei's to the present or future, 
by adding dv to the conjunction and 
putting the verb in the subjunctive. 

Note. — Note that ore, ondre, ijieiAfj 
coalesce with dv to form drav, ondrav, 
im'iddv, 

e.g, ravra* ineidav neqi rov yivovg eutco. 
Tore igeo, I will speak of this 
when 1 (shall) have spoken of my 
birth. 

ineiddv ?} i?cq)OQd fj, Xdgvaxag q>iQ- 
ovatVy when there is a funeral pro- 
cession they carry coffins. 
riva dtsaOe adrrjv ynix^v iSeiv, dtav 
ifii Idp ; what do you think her 
feelings will bo when she sees 
mo ? 

(6) When it refers to the past, or when tho 
main clause is apodosis of a vague con- 
dition in the optative, by the conjunc- 
tion without dv with the optative. 
fjaOiev ondre 7ieiv((>r), he used to eat 
whenever he was hungry. 
el voaolrf, ndvreg aicoTtipBv dv icog xdOevSoi, 
if he were to be ill, all would keep 
silent while he slept. 

Note that : (1) After iv or io)g^** while,” 
past or present time is treated as definite, future 
time os indefinite. 

(2) After iwg^** until ” the same rule applies. 

N.B. — until” is never used after a 
^ negative main clause. 

(3) Ttglv^ ” until ” or “ before,” when it follows 
a negative main clause, is subject to the same 
rule. 

(4) 71^ to “ before, ” after an affirmativeolause, 
is oonatrueted with the infinitive, as illustrated 
above under the head of ” Infinitive.” 

Rslallve Claiises* — Clauses introduced^ by a 
relative pronoun are for all practical purposes 
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conditional, an<|^re constructed accordingly. 
The kinship between 

6 fiil ipo^^o Sowai, o^h dv idancev, he would 
not have given what he had not wished 
to give, 

and 

el riva fiij ificf6Xexo Sovvaij o^x dv iSoDxev, if he 
had not wished to give anything he 
would not have given it, 

is obvious at once ; and similar relationship 
between relative and conditional clauses can 
be recognised in all cases with more or less 
ease. The following examples should bo 
translated bctck into conditional form in order 
to attain familiarity with the conditional idiom : 

oCg Si fiij sOqutxov, xevordfpiQV avtou; inolriaav^ 
for those of them whom they did not 
find they raised a cenotaph. 

Vtxf^ri ri ndm ixiXkei awolaeiv, may any* 
thing prevail which will benefit aU. 

0^ dv ovrtog inexeiQovfiev ngarreiv d 

ijnundiuieOa, we should not thus be under- 
taking (as in fact we are) to do things 
that we did not understand. 

Set ae ndvra Xiyeiv, tva d dv ixetvq> Soxfj ravra 
nqdxrrfTcu, you must say all, so that 
wnatever shall seem good to him may 
be done. 

nmg dv etdelrjQ neql nQdyfiaxog od djteiQog 
etrjg; how could you know about a 
thing of which you had no experience ? 

oHq d* tdoi (TuoTtfj lovrag iTt^veit all those w'hora 
he saw going in silence ho used to praise. 


Tranalatei (1) ravra adrcog rjdofiai. 
(2) el 6 naig dTtdOavoi, dxOoiro dv (3) 

el dnexreivav athdv ndvrjQoi eialv. (4) iav 6 aov 
ddehpdq dvayxd^fi as rcidro ngarreiv, OagadXecDg 
aoi TtQOxxicv larai, (5) tietMv reMarjg elTtdnu 
ndvreg ngd aov dvapotjad/neda. (6) dnore, oTiav 
Ttjaeuiv dUijXoig, naliovev neql rovrwv. (7) 
dk&tav tdj^g rdv HeQlxXea dvdfivrjaov adrdv rwv 
nqlv dTioaxiaem. (8) inei dni^Wov oi IJigaai, 
ij^dfjieBa sQya^dfJtevoi radg dyQodg, (9) el rovro 
HMgt i^juoQteg dv. (10) rdxecog dv aoi iSldow 
d ri eixcv. (11) ol ydp 7TX)liiimi djio?crevovai 
m^ctg odg dv i^ioaiv. (12) ei Si aS rd rfjg 
no2£(i>g TtQdrvotg, ndvreg dv ol xaXol xdyaBol 
eiSwxolev- (13) iav rafrra etn]]g, dlMOQxryseu 
(14) &}ff dv uii argarsdrjraiy rdg amvSdg au 
Masi. ( 15) dXfftig iariv 6 rt dv ( 16) el /nil 
rifV ndhv SaoxreVp^oihc dv vvv irCfiaxo. (17) jiqIv 
fiev ydtQ XQtBfjpai od ^(fdidv iariv eldhai rdg 
cdrla^^ (18) od TtQdre^ inaviarr} MaQddvtcQ 
nglv ij atpdg dnox^eigl/wg (19) ofSx 

meifAi nqdg ddfiovQ TtdXiVf ngiv av ae pd^w. 


“ Though ” Clauaee, — ^The idea contained in 
the Kngli^ word " al%>iigh ” can be expressed 
in Greek in the foUo^vv^ ways : 

(41 By using d xdtf idv xalf xal eU or 
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Hav (xal idv) in one of the various forms of 
condition, as though the English were '' even 
if,” &o. 

e.^. xal el ai} dwd/ieOa S&qa Sovvat, Mhtore 
vixio/iwa, although we cannot give 
bribes we are never defeated. 
idv xal Svarvyw^ev, odx dStxijaofiev, although 
we suffer misfortune, we will not do 
wrong. 

(6) By using xal or xalsteg with the participle, 
very often with nevertheless ” in the 

main clause. 

e.g. neldov ywaiSl xabteg otJ arigycov, obey the 
women, though you love them not. 
inoixrelQO} adrdv xal^g fioi dvra Sva/^evg, I 
pity him though he is my enemy. 
dhg rjSrj elgrifiai xal TroAAct TKtQokmdjVf I have 
already said enough, though I have 
passed over much. 

Indirect Speech. — Indirect speech is the 
narration of what someone thought or said: 
the thought or words narrated depend on a 
verb implying Baying^ thinking^ &c. Thus ” I 
am going ” is what someone actually said — 
i.€. direct speech. If I am reporting his 
words to another person, I can do so either by 
using inverted commas, “ He said, ‘ I am 
going,’ ” or by using indirect speech, ** Ho 
said that ho was going.” 

In English indirect speech is expressed by 
the use of the conjunction “ that,” together with 
a change in the time of the narrated verb so 
that it adopts the time of the verb on which it 
depends, as in the example above. 

In Greek there are three means by which 
indirect speech may be expressed : 

(a) When the verb that introduces the speech 
narrated takes the infinitive or a participle, 
the principal verb of the speech narrated is put 
into the infinitive or participle in the same 
tense as that of the direct speech. If dv was 
used in the direct spoeoh, it is preserved in the 
indirect. 

e.g. 6 Si K?AtJV oSx iqn] airrig dXhd rov Nvxtav 
argaTfiyelv, Cleon said that not he, 
but Nicias, was general. 

S KvQog ^iyerai yeviaOai Kapp^ew, 
Cyrus is said to have been the son of 
Cambyses. 

rjhuZav robg ^Adrjivatovg tacog dv ijteieXdeXVf 
they hoped the Athenians would 
perhaps march out. (Direct speech 
would be IScrteg dv imiii^iev.) 

i(pr] ivrdg i^fjieQ&v etxoaiv dleiv adraig, he 
said he would bring them within 
twenty days. (Direct speech would 
be di(o adrodg.) 

Kvqov iTtungaredovra iyd) ngilorog 

^yyeihoL, I first announced that Cyrus 
was on his march against him. 
(Direct speech would be Kdgog tfws* 
rgaxeiet aoi.) 
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odx fldeatJOf a.'drdv reBvf)x6ra, they did not 
know he had died {i,e. ridvipce in 
direct speech). 

ffigov abdafji&q dy dAAcog nofho dtcmga^d^ 
fievoQt I found I could accomplish 
this in no other way {i,e, oddajnd>Q 
dAAcoc dicciQa^alfiriv dv). 

Ip) In cases other than those dealt with 
above, indirect quotations are introduced by 
Sri or d)^~*‘that,’’ and are subject to the fol- 
lowing rules as to sequence : 

i. When the tense of the introducing verb is 

primary, the verb of the narrated speech 
remains in the same mood and tense as 
in direct speech. . 

e,g» fxdqxvqag noQi^oficu cog ravr’ dAnSij 
I shall bring witnesses to 
prove that I speak the truth 
(z.e. they will say “ ravr* dXriBn 
Uyei ”). 

ii. When the tense of the introducing verb 

is liistoric : 

(а) The indicative or subjunctive of direct 
speech either changes to the same ten.so 
of the optative or keeps its original 
mood and tense. 

e.g» ineiQdxo deixvijvai ori oi 'AOi^vaioi 
(paLvoivxo fiev tlvai dvdQeioi^ dev S* 
oSt he tried to show that the 
Athenians appeared to be brave, 
but were not so {i.e, (palvavrm 
fiiv eiai d’ oS). 

ehiEV Sxi 6 xvqavvoi; riOvtjxei>f he said 
that the tyrant was dead (i.e, 6 
xijQawog x^Ovrpcev). 

(б) A historic tense of the indicative that 

denotes an unfulfilled condition, and all 
optative tenses are kept without change. 
dnev Sxi xavxa oSx dv tdvvavTo noielv el 
i/iolvovxof he said that they 
could not do this if they were not 
mod (i.e. adx dv iSihavro, el 
iflaCvo^fxo), 

N.B . — By the rule stated immedi- 
ately above this could never be o6h dv 
dvvaivxo, &c. 

Blmv Sxi el S^oi eig xdg ^AOi^g xdxewg 
dv mlQoi rotjg xgixdg, he said that if 
he were to go to Athens he would 
soon persuade the judges (i.e, el 
SiOoi, rdxecog dv nelOoi). 

(y) Dependent Verbs in Indirect Discourse , — 
While the principal verbs of compound sen- 
tences follow the above rules in indirect speech, 
dependent verbs obey the following rules : 

i. When the introducing verb is in a 
primary tense, dependent verbs do not change 
either mood or tense. 

iL "V^^eu the introducing verb is historic, 
dependent primary tenses of the indicative 


and dependent subjunctives 4i{^y either change 
to corresponding tenses of The optative or 
remain as they are. Dependent historic tenses 
of the indicative are not, however, changed. ~ 

e,g, dmxQiveXxai Sxi SovXov dyv^aetai &rtig 
xovxo noii^aeh he replies that he will 
buy a slave to do this (i,e. 6o07x>v 
dmioopai Saxig xouto notijaei), 

Xiysi Sxi ineiSdv ixfpoqd fj, XdQVOxas 
gfigovaiv, ho says that when there is a 
funeral procession they carry coffins 
. (i.e, ineiMv hipogd /), mQvanag (pSgov- 

mv), 

i(prj avToSg Sxi ixfpoqd fj (or ef?;), MqvaHag 
(pigeiVi he said that when there was a 
funeral procession they carried coffins. 
(i.e, ineiddv ixpoga iaxl). 

Sqyq ovx dv Sovveu a pij ipovXeto Sovvai, 
ho said he would not have given what 
ho had not wished to give (i,e, oSh dv 
e(%)xev d jurj ipovTiexo). 
t)QcoTtjaav TTtoQ dv elSeltf negl ngdyfiaxog oS 
(bteiQog eli]t they asked how he could 
know about a thing of which ho had 
no oxporienco (i.e. tzwq dv eideltjg Tiegi 
. . . oS , , , eir]g). 

ov and ftr ). — A summary of the uses of the 
two different negatives may at this stage be 
useful. 

The regular negative is oS. however, is 
used in its stead in the following cases ; 

(a) With the subjunctive. 

(h) With the imperative. 

(c) In dependent purpose clauses. (But note 

that after = lest,'* o6 is used.) 

(d) In all conditions. 

(e) In relative clauses where the antecedent 

is indefinite, i.e. where the relative 
clause is equivalent to a condition. 

(/) In time clauses under similar circum- 
stances. 

(g) In wishes. 

iji) With the infinitive. (N.B . — But not in 
indirect speech.) 

(i) With participles and adjectives that are 

equivalent to relative clauses with an 
indoffnito antecedent. 

e.g. oi od piXovvreg xrjfv etgi^vfjv ^thoee 
(particular individuals) who do 
not love peace. 

But ol pfi (pi?u)Svxeg rffv eigjjwjv— those 
(whoever they are) who do not 
love peace. 

Thus ol /4,if dyoBoi^ all those who are not 
good; oi ovH dyo^o/-^ those indi- 
viduals who are not good. 

(A?) After verbs signifying fearing^ hinder- 
. ing^ &o. c 

The following instances of double negatives 
should be noted : 

(a) Where is used to negative an inflnftive, 
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if the verb on the infinitive depends ia 

itself negatived#-^v!b infinitive takes the double 
negative /ii} oi. 

dfwic ^<rrt lit} ATtodavelv, “ he deserves not 
to die,** becomes, when negatived, avx 
&(i6g iart iiij owe dJtoOavsiv, ** he does 
not deserve not to die.” 

The same rule applies when the main verb 
is in the form of a question, but a negative is 
implied : 

did ri dSi6g iari iir} ohc djioOavetv ; “ why does 
he deserve not to die ? ” — implying that 
he does not so deserve. 

(6) od iitjia used as follows : 

i. With the aorist subjunctive and future 

indicative as a stronger form of the 
negative. 

otf iiij roiho noii^af}, he will never do 
this. 

od 111 ^ as niiiyjco, I certainly will not send 
you. 

ii. With the second person of the future 

indicative with the force of an empha- 
sized prohibition. 

e.g. ofd lit} Xcdtjaeig, leave off chattering. 


GREEK LITERATURE 

The history of Greek literature may be 
divided into three epochs : 

1. Early Literature, down to the first 

quarter of the fifth century B.o. 

2. Attic Literature, from about 470 b.o. to 

the close of the fourth century. 

3. The Literature of the Decline, which 

again falls into two periods : 

(a) The Alexandrian, from 300 b.c. to 
the middle of the second century. 

{b) The Graeco- Roman, from about 
150 B.o. to about a.d. 500. 

1. Early Literature* — It has been frequently 
pointed out that Greek literature, in contrast 
with the literatures of more modern times, is 
distinguished and its development is ex- 
plained by the fact that it was essentially oral. 
The form which prevailed— epic, lyric, rhetoric, 
dialogue, or dramar— each in turn was ad- 
dressed to an audience rather than to a reading 
public. Such being the case, it ia easily under- 
stood how the form adopted varied according 
to the variation in social conditions. The 
laurels awarded to merit were distributed not, 
as at Rome, by the decision of a few cultured 
experts, but according to the favour of the 
puolio at large, who heard the work of an 
author in the theatre, at feasts, in the courts, 
or in the assembly. So long as a great public 
Was at liberty to express its opinions freely, 
litei^ture fiourished { when public liberty was 
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lost, literature declined and became pedantic 
and academic. 

The earliest extant works are the Homeric 
poems. Tradition tells us of songs earlier than 
Homer, which, from the vag\ie details avail- 
able, appear to have been of a ritiialistio 
nature. In the history of Greek literature 
they play no other part than to form a begin- 
ning from which it may bo traced. 

The Iliad and the Odyssey^ the two great 
Homeric poems, are now agreed to be com- 
posite works and not the creation of ono 
author, the legendary Homer. Inconsistent 
details of style and matter, and the linking to- 
gether of a series of seemingly irrelevant main 
episodes, lead to the belief, now general, that 
tho poems represent accretions of legends, 
similar in character and nearly contem- 
poraneous, into a more or less coherent whole. 
The probability is that in the first place dif- 
ferent tales of well-known heroes of legend or 
memory were recited by professional story- 
tellers at feasts or similar gatherings, and that 
gradually tho details became traditional and 
uniform, until tho different tales were united, 
6rat perhaps os a series, and finally to make a 
single connected story. 

Both tho poems aro divided into twenty-four 
books. Tho Iliad tells the story of the wrath 
of Achilles against the Greeks besieging Troy, 
the consequent Trojan successes, and the final 
return of Achilles to the field to avenge his 
slaughtered friend, resulting in the beginning 
of tho Trojan downfall by tho death of their 
cliampioa Hector. 

The Odymiy is the account of the wanderings 
of Odysseus after the fall of Troy, until he 
arrives once more at his home on Ithaca and 
triumphs over tho suitors of his wife who have 
boon trying to usurp his place. 

Apart from the value of Homer as illus- 
trating a civilisation which is only now begin- 
ning to bo known, tho Iliad and Odyaaey rank 
08 treasures of poetry. The sonorous rhythm 
of tho hexameter versos in which they are com- 
posed has a l)eauty of its own ; born of the 
recitative with which tho ancient story-teller 
aided his memory, it possesses a flexibility and 
a majesty that later epic poets could only 
attain by conscious effort. 

Beyond this, Homer possesses to the highest 
degree that simplicity of language and direct- 
ness of expression, that human feeling and 
instinctive sense of the dramatic, that mark 
tho great poet. 

As regards date, the first recorded collection 
of the works of Homer is placed towards the 
end of the sixth century b.c. : from internal 
evidence the two poems seem to have originated 
in Ionia approximately 1000 b.o. 

Numerous minor epics and hymns have boon 
assigned to Homer, particularly the beautiful 
hymn to Demeter. No other reason for crediting 
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him with their authorship seems to exist than 
that their origin is very ancient and their authors 
unknown* 

The next name in historical order is that of 
Hesiod* There is little doubt that, just as all 
the romantic epics were fathered on a mythical 
Homer, so the didactic epics were the putative 
offspring of Hesiod. Later in date than the 
Iliad and Odyssey, three of the Hesiodio poems 
survive. 

Of these, the most interesting is the Works 
and Days, a treatise, or rather a series of hints, 
on agriculture, which form the backbone of 
the poem and are treated with an air of truth 
and considerable poetic feeling. To eke them 
out are interspersed a number of moral sayings, 
and a digression into the subject of the lucky 
and unlucky days of the month. The poem as 
a whole is more pedestrian than Homer ; it is 
essentially peasant literature, and was the 
beginning of the characteristic poetry of 
Boeotia, Hesiod’s home, which was always a 
land of husbandry. 

The Theogony, next in importance, is a 
family history of the Gods. Its most interest- 
ing feature is the glimpses it gives of primitive 
myths too crude and prehistoric to be found 
elsewhere in Greek literature, which take us 
back to extreme antiquity. 

The Shield of Herakles relates one of the 
legends about the hero and is mainly taken 
up with a description of his shield, in imitation 
of a similar description in the Iliad. It is 
inferior to its original, being full of dull par- 
ticularity and lacking in imagination. 

Many poems of the same school at one time 
existed, but survive now only in their titles. 
Their general character was the same ; they 
dealt either with arts and crafts or with the 
commonplaces of morality. 

As time went on and political consciousness 
developed, men no longer were content to 
assign their own compositions to a legendary 
Homer or Hesiod. The same circumstances 
tend to induce the poet (for in the early stages 
poetry is the only form of literature) more and 
more to express his own personality and to 
write what he thinks himself. This feeling of 
the need for self-expression gave birth to an- 
other metre than that of . the epic ; the heroic 
hexameter was too restricted as to the themes 
to which it lent itself. As a result there came 
into being the elegiac and the iambic metres. 

The elegiac metre, originally associated with 
songs of mourning, as well as the iambic, came 
to be used to express the personal interests of 
the author; no theme came amiss to it, and 
it dealt now with war, now with love, now 
with politics or philosophy, always in a more 
or less conversational manner. At one thing 
it stopped short ; the fervour of true lyric 
poetry was a height to which it could not 
attain. 


The earliest elegiac poets ^re CalUniis and 
Tyrtaens, both belonging toixhe first quarter 
of the seventh centtiry b.c. They sung of 
wars and noble deeds, but the wars were the 
wars of their fellow-men and not of legendary 
heroes. Mlmnermus cl Colophon, who has 
been given a later date, sang also of wars; 
but his principal theme was love and the 
personal longing of a luxurious nature for the 
delights of peace. 

With Solon at the end of the seventh cen- 
tury we come nearer to an historical person- 
ality. Up till then there is always the feeling 
that the poet is merely a personification ; that 
Tyrtaeus is held responsible for all elegy of a 
certain kind, just as all heroic epic has been 
laid to the account of Homer. Solon’s elegiac 
poetry strikes out a new line, abandoning the 
heroic note and dealing with politics and 
ethics. From what survives we can see that 
no high level of poetry was attained. 

Theognis of Megara, some eighty years later 
in date, is a truer poet than Solon ; capable 
of expressing deep feeling, he strings together 
a number of maxims that show great strength 
of personality together with extreme narrow- 
ness of outlook. 

The iambic metre (from Icbtro), to dart) was 
at first that used for the scurrilous jests 
bandied about at the feasts of Demeter. Its 
use by Archilochus for satire (680 b.c.) can be 
understood — not satire in the modern sense, 
however, aimed at individuals, but satire 
directed against the classes to which he was 
politically opposed. A freebooter and a poet, 
Archilochus has some affinity with the French 
ViUon. 

Hipponax (c. 540 b.c.) also wrote personal 
epigrams, but on a less exalted scale. 

As the epic declined there grew up two 
other forms of poetry, lyric and chorio. The 
Greeks were a song-loving race, and songs 
became part of their literature at an early 
date. The song pure and simple first took 
the form of traditional folk-songs, of which a 
survival is extant in the delightful Swallow- 
song which was sung in Rhodes at the spring 
festival. Tradition could not always, how* 
ever, suffice for the artistic needs of the 
public; songs 'were required for public cere- 
monies and for private merrymakings, and 
poets arose to supply the deficiency. The first 
lyric poet known to us is Aleaeus, who flour- 
ished in the first half of the sixth century b.C. 
Alcaeus provided a new metre, distinctive and 
effective, which marked a departtxre from the 
heavier metres of epic and elegiac poetry. 
A fighter and a roisterer, he sang oi war, wine, 
women, and party. His verses were full , of 
fire and gained in force from the simplicity of 
their expression. 

Alcaeus’ younger contemporary, Sappho, the 
famous poetess of Lesbos, carried on his 
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tradition. Her parses show more variety of 
metre and, as might be expected, deal cldefly 
with themes of love and personal feeling. For 
beauty of expression she stands unsurpassed 
among the women-writers of the world. 

At a later date (his traditional floruit is 
plao^ at 545 b.o.) arose Anacreon, also a 
singer of wine and love. But to these themes 
he added, for the first time, epigrams of a 
personal nature which served as a model for 
centuries after. 

The needs of the community, as distinct 
from those of individuals, gave rise to choric 
poetry. The ceremonials of public gatherings, 
which were generally religious, required some 
medium for the expression of communal feel- 
ing, and this was provided by the choric song. 
At first composed for the community, as 
communal feeling waned the choric song came 
to be composed at the order and for the 
pleasure of private patrons. 

A particular form of the choric song was the 
Dithyramb (Jt«god, — rejoicing), a 

kind of mystery-play, in which a chorus, dis- 
guised as satyrs or centaurs, sang in praise of 
a god or enacted some episode to his glory. 
This was the real rgay-aydla or Goat-song, which 
contained the germ that was to develop into 
Attic tragedy. 

Aleman, the first of the choric poets, who 
flourished about 660 b.c., has only come down 
to us in fragments. His themes were mainly 
those of love, but he also wrote a sort of 
dramatic part-song in which several divisions 
of the chorus sang in turn. 

Some fifty years edter Aleman a new element 
was introduced into the choric poem, which 
was to have a far-reaching effect. Steslchorus 
of Himera in Sicily wa.s the first to leaven the 
lyrical element with the epic, and to make the 
poem tell a story. Besides dealing with the 
vreat legends of gods and heroes, he made a 
Lurther innovation by singing of legends of 
humble life which depended for their effect 
on the innate beauty of their sentiment rather 
than on a lofty theme. The fragments of his 
poems are remarkable for their strong dramatic 
power and their beautiful expression, and 
mark the beginning of the great period of 
choric poetry. 

Simonides^ the next great lyrist, flourished 
between 530 and 470 B.a Renowned os a wit 
and a man of culture, he obtained a great 
reputation all over the Greek-speaking world. 
He wrote poems for occasional purposes — to 
celebrate a viotoryf to hallow a festival, or to 
congratulate on dome private occurrence. 
The first to wrii^ definitely on private com- 
mission, he introduced the imv&uw, the ode 
celebrating victory at the games, wherein 
mention of the winding athlete or chariot and 
their patron or matter ie made an incident in 
a po0ln of larger interest. Nothing florid mars 
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his poetry ; in such lines as the epitaph on 
the heroes of Thermopylae — 

Stranger, bear word to the Spartans that we 
lie here obedient to their charge.” 

(Murray’s translation.) 

— he illustrates the Greek ideal of simple beauty 
and severe self-restraint. 

Bacehylldes, nephew of Simonides, followed 
along the lines pointed out by the latter as 
far as simplicity of style is concerned. He is 
notable for introducing the epic style into his 
poems to a greater extent than the other 
choric poets ; his similes are rather quietly 
decorative than brilliant, and he adopts the 
epic manner of giving to nouns of importance 
each its own oonventional epithet. 

The emvixui of Baochylides differ from 
others in that he makes more play with the 
details of the particular victory that he is 
celebrating, and is not content with a mere 
mention of it in the course of the poem. 

The Dithyrambs, which constitute the other 
half of Baochylides’ works, are epic episodes 
in choric form. 

Last of the choric poets comes Pindar, be- 
longing in point of date (522^442 b.c.) to the 
Attic period, but ranking in point of style with 
the writers of the early period. With him the 
particular form of literature that he adopted 
reached both its height and its decline. 

In spirit Pindar was behind his times; the 
champion of racial prejudice and religion as 
understood by the temple priests, he was more 
in harmony with the age when local gentry 
were proud to trace their descent back to the 
semi-divine heroes of saga than with the 
political freedom and communal consciousness 
that were stamped on the Greek cities that 
repulsed Darius and Xerxes. 

Unfortunately, Pindar’s only surviving works 
are the series of odes which celebrate victories 
at the Pythian, Nemean, Isthmian, and 
Olympic games, though we know that his 
poems included dithyrambs, hymns, and other 
choric forms. The outstanding characteristics 
of his poetry are his obscure style, which makes 
him perhaps the most difficult of Greek writers 
to read and to appreciate, and the qtiality that 
is a worthy set-off to that disadvantage, the 
true poet’s inspiration, which depicts a scene, 
describes an emotion, or epitomizes a moral 
sentiment, in a few spariding words. The 
difficulty of Pindar and the archaic nature of 
his thoughts cannot mar that quality of the 
true poet which makes the reader feel that 
in no other way could his thought have been 
so beautifully or so adequately expressed. 

So far all the writers considered have been 
poets. Verse is naturally the earliest form in 
which man records hia thoughts, principally 
owing to the aid which it affords the memory 
in an age when writing, if known, is a matter 
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of great tediousness and expense* Towards 
the latter end, however, of the early period, 
prose writing began to be practised, taking its 
rise in the Greek cities of Asia Minor. It 
assumed one of two forms, either chronicles or 
speculation, which wore to develop later into 
the histories of Herodotus and Thucydides in 
the one direction, and the writings of the 
philosophers, culminating in the dialogues of 
Plato and the treatises of Aristotle, in the 
other. Hecataeus of Miletus (520 b.c.) and 
Herodotus of Heraclea (600 b.c.) stand out 
from the list of mero names as actual writers 
whose works, speculative and historical, are 
known to us vividly by reputation, though 
they have not survived. 

2. The Attic Period. Tragedy , — The outstand- 
ing feature of the first part and middle of this 
period is the rise of tragedy to its zenith. To 
repeat what has been said of its origin, the 
germ of tragedy is found in the more or less 
primitive festival to a god, at which the band 
of worshippers sing a hymn describing the 
legend of the god or some incident therefrom. 
The divinity most generally thus celebrated 
was Dionysus, with whom the performances 
in the theatre came to be associated, so that 
his priest was always the central figure in the 
audience. 

The simple chorus gradually develops a 
leader, who assumes the part of the god or his 
emissary and narrates the story with intervals 
of praise by the chorus. 

The next stop, and the first hint of dramatiza- 
tion, is when the leader does not sing to the 
chorus, but carries on a dialogue with the 
coryphaeus, the chief of the chorus. Accord- 
ing to tradition, this was an innovation of 
Thespis, an Athenian poet of about 530 b.c., 
who may thus bo said to have originated the 
tragic drama. 

Of all the tragic poets w^ho won popular 
favour, Aeschylus is the earliest who has sur- 
vived. In technique he is said to have been 
the first to make the innovation of introducing 
a second actor besides the coryphaeus. The 
dialogue now carries the main burden of the 
play and stands independent of the chorus, 
which becomes of secondary importance. 

The result of the Persian wars and the 
repulse of the power of the East were bound 
to afiect the imagination of a poet who was 
himself an actor in some of the most stirring 
scenes of the war. Consequently Aeschylus is 
inspired by a Panhcllenio patriotism such as 
no other Greek poet knew, while the awful 
lesson of the ruin of the groat Persian expedi- 
tion is reflected in the doctrine preached by 
him throughout, that self-restrednt, the ideal 
Greek virtue, must never be relaxed, and that 
one momentary lapse into overweening- 

ness,^ is sufifioient to call down Nemesis from 
hof^yen and to start a whole train of evils. 


The seven plays of Aesohyto that ^ extant 
show unsurpassed grandeur Vf language and 
of conception. The thought is spec^ative but 
not unorthodox ; its main trend is to reconcile 
the seeming divergence between the will of the 
gods in heaven and the powers below, the 
solution to the problem being that all that 
happens is constrained by necessity in order 
to work out in full the law of righteousness. 

After Aeschylus comes his younger con- 
temporary, Sophocles (496-406 b.c.), whose 
tragedies mark a further advance in dramatic 
technique by the introduction of a third actor 
and painted scenery specially adapted to the 
particular play. He also survives in seven 
tragedies only, though he was a voluminous 
producer. Less grand in style than Aeschylus, 
he was a more conscious artist. His language 
is polished in the extreme, and the tragedies 
come nearer than those of Aeschylus or Euri- 
pides to modern ideas of woll-constructed 
drama. Ho is remarkable for his skill of plot 
and his mastery of character delineation. 
Speculation os to the moaning of the legends 
that form his themes is no concern of his ; he 
seeks only to show how men and women would 
spoak or feel or act if all the circumstances of 
the traditional tale wore true, and by his com- 
mand of language and poetical feeling to raise 
the talc to the level of great poetry. 

With Euripides (480-406 b.c.), the last of 
the great triad in development, we come to 
a different mental atmosphere. Saturated 
with the scepticism of late fifth- century Athens, 
he is yet not in sympathy with the sceptics 
around him. Unlike Sophocles he is not 
content to use the legends os he finds them 
merely as material for a play ; he draws a 
lesson from each — not the lesson of inscrutable 
wisdom and order that inspired Aeschylus, but 
the lesson that picturesque glamour is a snare, 
that men are carried away by conventional 
appearances and do not understand the real 
meaning of what they see. When he thinks 
of war, he visualises not the triumph of the 
victors and the noble glory that they win, but 
the agony of the vanquished and the ignominy 
and suffering that follow on defeat. To him % 
victory moans ^ not a triumphant return of 
happy warriors, but the cries of widowed 
women, orphaned children, and ravished 
maidens. Especially did he attack the posi- 
tion of all good conservatives that the interest 
of the state must bo served at the expense of 
individuals, whatever cruelty or wick^ness it 
may involve. His wonderful power of pathos 
strengthens the effect of his teaching, and it is 
small wonder that the Athenian public, when 
the tide of war turned against them and they 
were seeking strength in a frenzied patriotism, 
came to hate and to fear him. 

If one is asked to place Euripides in the 
development of Greek tragedy, it can ba arid 
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that> while he shows a decUue from the rO' 
strained and formal beauty in whioh tho Greek 
wc^ always best expressed, he marks an ap- 
proach to the hiimanity of interest that men 
value to-day. 

Comedy.— -Little is known of the early his- 
tory of comedy save that, like tragedy, it took 
its rise in a religious celebration, that of 
Dionysus, and owed its inception to the coarse 
jesting and horseplay that mark tho lighter 
side of a feast of the common people. 

Before the Attic period the comic drama is 
in darkness : it is known merely that a poet 
of Megara, one Susarlon, about 680 b.o. pro- 
duced some sort of farce. This was probably 
of the type in which a chorus, itself or through 
a leader, bandied rude jests with one another 
or even with the audience. It was in Attica 
and in the fifth century that comedy took 
artistic shape. The names survive of Cratlnus 
and Eupolls, who produced comedies between 
480 and 420 b.o. Their works have not sur- 
vived, but it is known that Cratinus altered 
tho form of comedy considerably, modifying 
the number of actors and introducing for tho 
first time that element of personal attack 
whioh charaotorizod the old Attic comedy. 
That comic dramatists were abundant from 
about 470 b.o. onwards is certain, but tho 
earliest comedies that have come down to us 
are those of Aristophanes, whoso activity 
ranged from 427 B.o, over a period of about 
forty years. 

The eleven plays of Aristophanes that wo 
possess fall roughly into throe classes, reflecting 
the differing political conditions of the times 
at which they were produced. Those dated be- 
tween 426 and 421 b.c. — the Acharniana, Knights^ 
WaapSt Clouds^ and Peace — are unrestrained 
in their abuse of those to whom or to whoso 
policy the poet objects. Later, when amid the 
public misfortunes popular taste was more sub- 
dued, the Birds^ LysietrcUa, Thes'nwphoriaztutae, 
and Proga depart more into the realms 
of fancy ; wlule in the Ecdesiazueae and 
Plutust written after the final disaster had 
overtaken Athens, the satire is directed 
against general tendencies, and party politics 
are not touched. 

Aristophanes' place in literature is unique. 
Master ol rhythm and metre, possessed of a 
poet’s rich fancy whioh ho lavished on hLs 
ohorusea, and with a sense of comedy un- 
equalled in any age, he is the sole representa- 
tive of a w'onderful phase of a wonderful time. 

After Amtophanes, the “ Middle ” comedy 
down to about 320 b.c. continued to develop 
towards the romaittio plays of the ^‘New” 
^he lashing political satire of the 
Knights and the Waapa becomes softened into 
.. satire on literature and social tendencies, as 
^ f(U»stlUklQW^ in Aristophanes’ latest plays, 
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imtil at last the satire almost disappears and 
gives place to characterisation and romance. 

Prose , — ^The epoch which witnessed the 
aonith and decline of tragedy, and in which 
comedy came into being, also saw the begin- 
ning of prose composition and its more gradual 
development to its best. So late a develop- 
ment may be explained by the infiuence of 
the epic, which in one form or another fur- 
nished a medium for moralising, declamation, 
instruction, and inventiveness. There were, 
of course, records of various kinds that wore 
in prose, for the most part inscriptions on 
bronze or stono. Each city had its chronicles, 
which were kept up to date and expanded os 
needs required, but these were a mere collec- 
tion of statemonts ; anything approaching to 
literary stylo was unknown to them. The first 
definitely prose-writers were tho lonians, 
Hecataeus and Herodotus, at the end of the 
sixth century. 

From Ionia prose-writing shifted its centre 
to Athens, whore the rapid growth in the 
political importance of the city and the rise of 
the democracy brought to tho front those who 
could speak or write, to take part in the in- 
creasing activity in tho assembly and the 
courts. Attic Greek became the recognised 
literary medium, and Athens herself became 
tho centre whither flocked the ablest men in 
Greece. 

Tho earliest extant prose work is tho essay 
on the Athenian constitution, so long attri- 
buted to Xenophon, but now recognised to be 
the writing of an unknown author, called for 
convenituKJO tho Old Oligarch. In date it be- 
longs to tho period of the first Athenian Em- 
pire. It is an attack on the democracy, 
written in familiar and vivid language. Of 
style there is little ; the sentences are discon- 
nected and the grammar is colloquial. 

Some years later in date is the historical 
work of Herodotus. Though he writes in the 
Ionian dialect, Herodotus is kin to the spirit 
of Attic literature. His history is a series of 
accounts of different countries, made up of 
legends, actual records, and the result of per- 
sonal observation, the whole being strung 
together to make a history of the war with 
Persia;. In effect the w'ork is a drama, the 
theme being the tragedy which insx^ired 
Aeschylus in the Peraac, the punishment meted 
out to the overweening self-confidence of tho 
groat king. 

As a historian Herodotus deals too much in 
the legendary and relies too much on hearsay 
to be of great vfdue. As an artist, however, 
who can invest mere stories with the truth of a 
knowledge of human nature and can make 
phantom characters seem alive, ho is hard to 
surpass. He stands half-way between the 
mythographers and geographers of Ionia and 
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the purely historical writings of Thucydides and 
Xenophon* 

While Herodotus was writing his history in 
the Ionic dialect of the old writers of Adyoi, 
the dialect of Attica was being worked up and 
moulded into a literary vehicle of the utmost 
ower. The Sophists^ Protagoras and Gorglas, 
y their writings and disputations, and 
Prodleus by his speeches and lectures, exer> 
cised a groat formative influence on the artistic 
development of prose style. At the same time 
public oratory, especi^ly at the hands of 
Pericles and Antiphon, in turning to practical 
use the newly-awakened medium of expression, 
helped to give to prose its life, power, and polish. 

Under those influences there leaped up sud- 
denly the history of Thucydides. Historically 
the successor of Herodotus, Thucydides is as 
precise and scientiflo as the former is difluse 
and romantic. For some reason his language 
is a conventional Ionic- Attic. He says 
for ngdaaco for ngdTro), &c., but in spirit 
and stylo he is an Attic writer. In eight books 
he gives an account of the Peloponnesian war, 
with the object, as he tells us, of giving to the 
world a thing of value for all time. Ho 
achieves this by carefully investigating facts, 
making clear the connection between events 
and their cause, and displaying throughout a 
truthfulness, impartiality, and consistent rele- 
vancy which make his history rank, as it does, 
among the masterpieces of its kind. Thucy- 
dides’ literary power is evidenced particularly 
in the speeches which are here and there in- 
serted in accordance with ancient practice ; 
he does not protend that they are authentic, 
and he does not use them merely to display 
his rhetorical skill, but makes them disclose 
the motives and sentiments of the speakers. 

In style Thucydides is terse, vivid, and 
restrained. His choice of language is occa- 
sionally almost poetic, and he makes groat 
play with the use of antithesis. The conges- 
tion of ideas that makes him so dillioult for 
the student to read is due to the rapidity with 
whicli his mind works ; before an idea is well 
expressed he is already mentally engaged with 
its logical sequence. Historically Thucydides 
is priceless : he gives the impression, so seldom 
obtained from ancient writers, that what he 
says is true and may bo depended on sm an 
authority. 

The mantle of Thucydides was carried by 
Xenophon : he never succeeded in wearing it. 
The seven books of his HeUenica form a con- 
tinuation of Thucydides, going down to 
362 B.C. Partiality for Sparta, and want of a 
central idea or any scientifle plan, mar the 
value of the work and discount the effect of 
clear and lively writing. Others of Xeno- 
phon’s works are of great interest, notably 
those reminiscent of Socrates, which give us 
the actual man as compared with the idealisa- 


tion of Plato. The moat famous and, as a 
narrative, the best of Xenophon’s works is the 
Anabasis, the account of how ten thousand 
Greeks, stranded in Asia Minor, made their 
way under his leadership through* a difficult 
and hostile country to the sea. In minor 
works on hunting and other subjects Xeno- 
phon appears as the earliest essayist, while 
the Edumtion of Cyrus is a political and 
philosophical romance. 

Oratory . — In a state where the popular 
assembly and the law-courts played so large 
a part in every man’s life as at Athens, the art 
of rhetoric was bound to be of importance and 
to affect the general progress of literature. 
The feeling for effective oratory was fostered 
by the Sophists of the second half of the filth 
century, who dwelt on the importance of 
grammar and logic, of whom Gofgias obtained 
a high reputation as a rhetorician. 

The earliest of the Attic orators is Antiphon 
(480-411 B.C.), who wrote speeches for liti- 
gants. His style is simple and dignified, 
relying on pathos rather than on subtlety. 

Andocides (467-390 B.r.) is one of those 
speakers whose graphic diction sounds better 
than it reads : he is not so much an orator 
as a ready speaker. His language is plain, and 
he makes little use of the rhetorical figures of 
speech. 

Lysias (458-378 n.c.) marks the successful 
marriage of perfect literary finish and every- 
day Attic idiom. While polished and effective, 
he steers clear of all rhetorical figures save the 
antithesis so dear to the Greek heart. 

Isocrates (436-338 b.c.) was never a forensic 
orator ; ho wrote for a reading public, and so 
came to establish a standard for rhetorical 
prose. A political essayist and educationalist, 
he was widely read and his influence was wide- 
spread, oven Cicero confessing to being his 
debtor. His language is pure and not too 
florid, but his composition is distinguished by 
ample periods, by conscious avoidance of all 
harshness, end by a tendency to use with dis- 
crimination the recognised rhetorical figures. 
Isocrates shows the transition from the purest 
prose endowed with spirituality to an artificial 
prose richer in technique but less sincere and' 
less precise. 

Isaeus (42(y-348 b.c.) has some of the con- 
ciseness, simplicity, and vividness of Lysias, 
but his style differs from that of the earlier 
writer in the oonsciousness of artistry that 
pervades it. In arrangement of subject, 
elaboration of proof, and in dealing point by 
point with an adversary’s speech, he gave a 
new trend to Attic orator;^ and set a model 
which was to be followed by the most brilliant 
of all Greek orators. 

With Aesehlnes and DomosthenM comes the 
end. Demosthenes fittingly closes the list of 
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great speakers^ himself the greatest of all. 
Aeschines, his coutemporary and adversary, 
was theatrical and brilliant, but not con- 
vincing ; ^ Demosthenes, a natural orator, was 
in command of every resource of language and 
of argument, uniting in himself all the best 
elements in those who had preceded him. We 
know him best of all the Greek orators, for we 
possess sixty of his speeches, of which the most 
important, both from the fierceness of their 
technique and the magnitude of their themes, 
are the speeches against Philip of Macedon 
(Philippics)^ the Olynthiacs^ and ilie speeches 
on the Peace, the Crown, and the Embassy. 

After Demosthenes some fame was won by 
Lycurgus and Hyperldes, but oratory, in 
common with political freedom, gradually 
declined. 

Philosophy , — The earlier philosophers — 
Heraclitus, Anaxagoras, and Democritus - 
wrote in the Ionic dialect. Heraclitus (died 
47.'j B.c.) of Ephesus survives only in frag- 
ments of his work on Nature. Harsh and 
figurative in style, the thought is profound, 
making the work diflicult to read ; even in 
his own times he was called the obscure.” 

Anaxagoras, the friend of Pericles (died 
428 U.C.), also wrote on Nature; the frag- 
ments still extant afford little guide to his 
stylo. 

Democritus (died about 370 n.c.) wrote on a 
variety of subjects ; his remains are very 
scanty, but wo know that his manner was vivid 
and interesting. 

Socrates, who gave Athens the position of 
leader of Greek thought, has come down to us 
only in the writings of his disciples and through 
his influence on later philosophers. Of these 
the first and most illustrious is Plato (died 
348 B.C.). By instinct a poet, and hy training 
a great thinkei*, Plato has made liis dialogues 
masterpieces of philosophic writing. In his 
hands Attic prose reixched its aemo of lucidity 
and grace, equally effective in the drawing of 
character, the expounding of intricate thoughts 
and the expression of pathos and emotion. 

Last of the philosophers of this period comes 
Aristotle, a pupil of Plato, but-, as a thinker, 
of a different school. His writings embrace 
logic, ethics, metaphysics, and natural science. 
A master intellect, he set a model of philo- 
sophic method which served the civilised world 
up to the end of the Middle Ages. His stylo, 
however, is not equal to his matter. The 
founder of soientiflo phraseology, he writes 
without pretension to . elegance or charm. 

; Those who read h^ do so for the sake of 
what he has to teach, and not for any intrinsic 
[ pleasure to be gained therefrom, 

3. Tha Deeline* — After the triumph of 
|MeMped.on, Athens lost the premier position in 


Greek literature. The freedom of thonglit and 
speech and the sympathy between writer and 
public that had produced the great tragedians 
end orators was no more. Congenial sur- 
roundings wore only to be found in a royal 
capital, where public order was maintained by 
troops, and even there the culture demanded 
of a writer was of a standard so high that 
pe<tantry and artificiality were bound to 

lOHUlt. 

t^omedy alone remained enthroned at Athens, 
blit it is a comedy of manners and no longer 
political or contentious. The New Comedy 
dates from about 300 B.r. Its plots were 
those of real life, and the adventures of young 
gallants, maidens fair and virtuous or other- 
wise, adventurous and roguish slaves, reflect 
thq stirring times of the successors of Alexander. 
Diphilus, Philemon, and Menander are the 
authors of this class of work whose names have 
been handed down to us. Their plays survive 
only in epitomes and in the imitations and 
adaptations of Roman comedians, but we 
know that Menander had tlxo greatest repu- 
tation, and that the staple thoino was love in 
romantic circumstances. 

The literary spirit that left Athens found 
refuge elsewhere. The conquests of Alexander 
had spread over Egypt and the East the 
externals of Creek civilisation. The native 
population of Alexandria and Pergaraos culti- 
vated Greek manners — in the Greek phrase 
made for the purpose, they “ Hellenizod — and 
the literature which they produced, deriving 
its inspiration from Greek models and written 
in the Greek tongue, is called Hellenistic. 

Alexandria was the centre of Greek thought 
from Alexander’s time down to the Christian 
era. Learned men gathered there to use its 
museum and library, with the rtjsult that true 
Hellenistic literature is rather one of research 
and scholarship than of sublimity and inspira- 
tion, Aloxaudriaii literature reached its most 
attractive form in the idylls of Theocritus 
(325-260 B.C.). The public, wearied of the 
mat-erial aspect of life in a great city, was 
tlrawu by tlie idea of the delights of country 
life, and Theocritus created for them an ideal 
countryside, where shepherds end shepherd- 
esses sang and danced and loved all day beside 
their flocks. His poems are written with great 
charm, and those w'hich depict scenes from 
everyday life, such as one lady paying a call 
upon another, are wonderfully true and dra- 
matic. He cannot be read, however, without 
a feeling of artificiality; the very dialects in 
which ho wrote were not his own, but chosen 
for artistic purposes. 

The bucolic tradition of Theocritus was 
carried on by Bion Of lonia and Moschus of 
Syracuse, both Jn the third century b.c., who, 
however, lack the power and beauty while they 
achieve the elegance of their master. 
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Similarly the epic of Apollonius Rhodius 
(200 B.c.) on the adventures of the Argonauts, 
though it contains passages of beauty and 
deep feeling, falls far short of Homer, whom it 
attempts to follow; its learned allusions and 
studied construction kill what spontaneity it 
possesses and make it a typical product of its 
time. 

The true expression, however, of the spirit 
of Hellenism was found in works of erudition. 
The poems of Aratus (270 b.c.) and Nicander 
(160 B.c.) on astronomy and medicine, and the 
prose ireatisos of TImaeus (died 256 B.C.), 
PolyMus (died 122 b.c.) on history, Eratos- 
thenes (c. 200 B.c.) on geography, Allstarchus 
(c. 150 B.c.) on literary criticism, Euclid (c. 300 
B.c.) on geometry, Hipparchus (c. 160 B.c.), 
and Hermagoras (c. 120 b.c.) on the science of 
rhetoric, were all monuments of learning and 
cleverness, and very poor as literature pure and 
simple. 

The Graeco-Boman Period . — The conquest of 
(Ireeco by Rome once moro affected the flow 
of the tide of Greek literature. Now more than 
ever original inspiration is sought in vain ; 
Greece produces for the pleasure or education 
of Rome, with the result that can bo imagined. 

Some names stand out above the rush of 
mediocrities and bores. Meleager of Gadara, 
was a poet as well as a scholar, and wrote 
charming little elegies on love and death that 
form the basis of the collection of epigrams 
known as the Greek Anthology. 

In prose, history and philosophy are the 
principal topics. Plutarch’s Lives (a.d. 46- 
120) are full of charm and interest; perhaps 
too obviously meant to improve, they have no 
great value as history, but as sketches of 
character and means of entertainment they 
have attained a popularity for all time that 
few ancient authors have approached. 

Quite unlike Plutarch was the earlier work 
of Polybius (206-122 b.c.), who is less read, 
though of far more value historically. Poly- 
bius possesses the true historical sense; in 
his history of Rome, from 264 b.c. to his own 
times, he shows a feeling for cause and effect 
and an appreciation of political exigencies that 
place him on a level wdth Thucydides himself. 
His follower Livy, who owes to him much of 
his information, is as inferior to him as a 
historian as he is superior in style; unfortu- 
nately the manner of Polybius is not as good 
as his matter and he makes sadly dull reading. 

For the next great name it is necessary to 
go to the second century a.d. Luoiail» who 
wrote about 160, was the author of dialogues 
in which he assails current ideas about religion, 
philospphy, and social life. Gifted with keen 
observation and humour and a vivid imagina- 
tion, he has always interested and amiu^ a 
large number of admirers. 


Dionysius of Halloaniassus and Josephus 

the historians, Strabo and Pausanlas the geo- 
graphers, Longus and Hellodorus the novelists, 
and Epictetus and Marcus Aurelius \ihe Btoic 
philosophers, close that stage in Greek litera- 
ture which may be called .classical. A Chris- 
tian Greek literature aroser restricted to the 
purposes of the Church. The days of Byzan- 
tine power saw a revival, but that falls outside 
the scope of the present article. 

COURSE OF READING 

How to Read Greek. — ^There is an error 
common among teachers with regard to their 
Greek reading : they frequently let their 
pupils begin too soon, and frequently make 
them begin too late. If he is set to reading 
too soon, the student begins to road his author 
with so imperfect a knowledge of word-forms, 
accidence, and syntax that every other word 
has to be looked up in a lexicon, with the 
result that the reader becomes disgusted, and 
loses all desire to approoiate what he is reading. 
Under any circumstances, and especially when 
he is his own teacher, the student should groimd 
himself in grammar and syntax before he 
begins to read. Properly grounded, he can 
quickly learn to read and appreciate an author ; 
without that grounding, what should be a 
labour of love becomes a trial of patience. 

The student ought therefore to learn, by 
heart where possible, the rules for declension 
and conjugation given above, and to study the 
article on syntax until he feels acquainted 
with its principles. It may soom to him to bo 
drudgery, but he will appreciate the soundness 
of the policy when he comes to his authors. 

When he feels sufficiently well grounded, he 
should begin reading those authors whoso style 
is easiest. Xenophon^ Euripides^ Plato's 
Apology, Homer, Demosthenes, Sophocles, is 
the order in which the first Greek writers 
should be attempted. When Ji© feels at home 
with one, tho student can go on to the next ; 
and when ho is able to read Sophocles with 
comparative ease, the whole field of Greek 
literature is open to him. 

The bibliography that follows is an attempt 
to indicate the most suitable editions, and a 
proper course of reading for a scholar not very 
far advanced. Tho prices marked are nett 
prices in every case. 

Besides the translations expressly indicated, 
nearly every work is translated in the “ Tutorial 
Greek Translations ’’ or in Bell’s “ Classical 
Translations,” the single volumes averaging 
from 9d. to 3^. Od. Bohn’s translations also 
cover the whole field of Greek literature ; theit 
prices vary according to the size of the book. 
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TEXTS 

AnsoHYiiUs 

Agamemnon. 

Text and Notes : 

Sidgwick. Oxford. 2s» 3d, 

VerralL Maoihillan. 10^. 

Choephoroo. 

Text and Notes : 

Sidgwick. Oxford. Is, lid, 

Verrall. Macmillan. 10^. 

Eumenides. 

Text and Notes : 

Sidgwick. Oxford. 2s, 3d, 

Verrall. Macmillan. 10«. 

Translation. House of Atrcus. Morshoad. 
Golden Treasury Series. 2s, (id. 

Persae. 

Text and Notes, Prickord. Macmillan. 
1^. 6d, 

Prometheus Vinctus. 

Text and Notes. Sikes. Macmillan. 1«. 
lid. 

Translation. Morshead. Macmillan. 1«. lid. 

Seven against Thebes. 

Text and Notes : 

Verrall and Bayfield. Macmillan. 1#. 1 Id. 
Verrall. Macmillan. 5s. 8d. 

The Suppliants. 

Text and Notes. Tucker. Macmillan. 9^. 
Translation. Swanwick, Bell, 3«. 9d. 

N.B . — ^Thc large editions by Verrall each 
comprise a prose translation. 

Anthology 

Maokail. Select Epigrams. Longmans. 10«. 8d. 
Mackail. Select Epigrams. (Text only.) 
Longmans. 1«. 6d. 

Aeistofhanes 

Achamians. Merry. Clarendon Press. 2 j?. 3d. 
Birds. Merry. Clarendon Proas. 2s. 8d. 
Knights. Merry. Clarendon Press. 2s. 3d. 
Clouds. Merry. Clarendon Press. 2». 3d. 
Frogs. Merry. Clarendon Press. 2s. 3d. 
Wasps. Merry, Clarendon Press. 2s. 8d. 

Translation : 

Frere. (Achamians, Knights, Birds.) Rout- 
ledge. 1«. 

Rogers. (Separate plays.) Bell. Av. 75. 6d. 
Aristotlb 

Ethics. 

Tett and Notes. Hawkins. Longmans. 65. 
9d. 

Translation. Welldon. Macmillan. 5s, 8d. 


Poetics. 

Aristotle's Theory of Poetry. Text, Trans- 
lation, and Notes. Butcher. Macmillan. 
95. 5d. 

Wharton. Text and Translation. l*arker. 

25. 6d. 

Aristotle's Art of Poetry. Prlckard. Mac- 
millan. 2s. 8d. 

Politics. 

Text and Notes. Susemihl and Hicks, 
Macmillan. I85. 

Translation. Welldon. Macmillan. 75. I Id. 
Rhetoric. 

Text and Notes, Cope. Cambridge. 245. 
Translation. Jebb. Cambridge. 45. (id. 

Attic Orators 

Selections. Jobb. Macmillan. 35. 9d. 
Demosthenes 

Do Corona. Drake. Macmillan. 25. 8d. 
Leptines. King. Macmillan. I5. lid. 
Philippic I. Gwatkin. Macmillan. I5. lid. 
Private Orations. Palcy and Sandys. Cam- 
bridge. 3 vols. 65. to 75. 6d. 

Against Conon and Callicles. Swift. Methuen. 
I5. 6d. 

Translation : Kennedy. Everyman Series. 
Introduction to the Study of Demosthenes. 
Butcher. Macmillan. I5. 2d. 

Euripides 

Alcestis. Earle. Macmillan. 25. 8d. 

Bacchao. Tyrrell. Macmillan. 25. 8d. 
Hecuba. Hadley. Cambridge. I5. lid. 
Hippolytus. Mahafiy and Bury. Macmillan. 
I5. lid. 

Modea. Verrall. Macmillan. I5. lid. 
Troades. Tyrrell. Macmillan. I5. lid. 

Translation. Way. Macmillan. 45. Od. 

Euripides the Rationalist. Verrall. Cam- 
bridge. 5s. Sd. 

Euripides. Ancient Classics Series. Black- 
wood. I5, lid. 

Herodotus 

Book 1. Text and Translation. Woods. 
Longmans. 45. 6d. 

Book 11. Text and Translation. Woods. 
Longmans. 35. 9d. 

Book III. Text and Notes. Macaulay. 
Macmillan. I5. Hd. 

Book IV. Text and Notes. Shuckburgh. Pitt 
Press. 35. 

Book V. Text and Notes. Shuckburgh. Pitt 

Press. 25. 3d. 
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Book VI. Text and Notes. Shuckburgh. Pitt 
Press. 

Book VII. Text and Notes. Mrs. Butler. 
Macmillan. 2s, Sd. 

Book VIII. Text and Notes. Shuokburgh. 
Pitt Press. 3^. 

Book IX. Text and Notes. Shuckburgh. 
Pitt Press. 3s. 

Translation : 

Macaulay. Macmillan. 13«. Cd. 

Grant. Murray, 9s. 

Hesiod 

Text and Notes. Paley. Whittaker. 6j?. 
Translation. Mair. Clarendon Press. 3^. 6 d. 

Homeh 

Iliad. 

Text and Notes : 

Books I-XII. Monro. Clarendon Press. 
4s. 6 d. 

Books XIII-XXIV. Monro. Clarendon 
Press. 4s. 6d. 

Translation. Lang, Leaf, and Myers. Mac- 
millan. 98, 5d. 

Companion to tho Iliad. Leaf. Macmillan. 
5s. $d. 

Odyssey. 

Text and Notes : 

Books I~XII. Merry. Clarendon Press. 
3a. 6 d. 

Books XIII-XXIV. Merry. Clarendon 
Press. 3a. 9d. 

Translation. Butcher and Lang. Macmillan. 

Is. M. 

Growth of tho Homeric Poems. Wilkins. 
Longmans. 69 . 

Isocrates 

Selections, with Notes. Schneider. 39 . 

F.». Attic Orators. 

Lucian 

Selections, with Notes. Abbott. Longmans. 
29. 8 d. 

Somnium, Charon, &o. Heitland. Pitt Press. 
29. 8 d. 

Menippus and Timon. Mackie. Pitt Press. 
29. 8 d. 

Translation. Six Dialogues. Irwin. Me- 
thuen. 29. 8 d. 

Lucian. Ancient Classics Series. Blackwood. 
19.* lid. 

Lysias 

Selections, with Notes. Shuckburgh. Mao* 
znillan. 39 . 9d. 

V.8. Attic Orators. 


Pindar 

Text and Notes ; 

Isthmian and Nemean Odes. Fennell. Pitt 
Press. 69 . 9d. 

Olympian and Pythian Odes. Fennell. Pitt 
Press. 69 . 9d, 

Translation. Myers. Macmillan. 89 . 9d. 
Plato 

Apology. Adam. Pitt Press. 29. 8d. 

Crito. Adam. Pitt Proas. )9. lid. 
Euthyphro. Adam, Pitt Press, I 9 . lid. 
Protagoras. Adam. Pitt Press. 39. 5d, 
Republic. Adam. Pitt Press. 39. Ad. 

Translations : 

Jowett. Clarendon Proas. £4, 4s. 

Church. (Euthyph., Apol., Crii., Phaod.) 
Macmillan. 29. (id. 

Plato and Platonism. Pater. Macmillan. O 9 . 4d. 
Poets, Lyric 

Lyric Poets. Farnell. Longmans. IO9. 
Greok Molic Poets. Smyth. Macmillan. 7s. 
6d. 

Sophocles 

Text and Notoa : 

Antigone, Oedipus Tyr., Ajax, Philootetes. 

Jebb. Pitt Press. Each 39. 

Oedipus Col. Davies. Pitt Press. 39. 
Trachiniao, Eloctra. Shuckburgh. Pitt Press. 
Each 39. 

Also an edition, with Notes anil Transla- 
tion, by Jebb. Pitt Press. Each 129. (id. 

Translation. Campbell. Paul, 79. 6d. 
Theocritus 

Text and Notes. Snow. Clarendon Press. 
49. Od. 

Translation : 

Lang. Macmillan. 2s. (id. 

Calverley. Boll. 29. 

Thucydides 

Books I, II, HI. Marohant. Macmillan. 
Each 29. 8d. 

Books IV, V. Graves. Macmillan. Each 2s. 
8d. 

Books VI, VII, Marohant. Macmillan. Each 
29. 8d. 

Book VIII. Tucker. Macmillan. 29. 8d. 
Translation : 

Bohn’s Classical Library. Bell. 2 vols. 
Each 39. 6d. 

Thucydides Mythistorious. Comford, Arnold. 
IO9. 6d. 
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Xenophon 

Anabasis. 

Text and Notes : 

Books I-IV. Goodwin. Meusmillan. 2«. 

8d. 

Each book separately. Clarendon Tress. 
la, lid. 

Tiixt and Translation ; 

Books I'-III. Isbistor. Longmans. 2s, 
8d. 

Cyropaedia. 

Text and Notes ; 

Book I. Bigg. Clarendon Press. Is. Gd. 

Books IV and V. Bigg. Clarendon Press. 
la. lid. 

Memorabilia. 

Text and Notes. Marshall. Clarendon Press. 
2.V. 3d. 

Selections. 

Text and Notes. Keene. Macmillan, la. 2d. 

As soon as he can understand more or less 
as ho goes on, the student should make a 
practice of reading aloud, translating in his 
mind the while. VV’'ith a proper amount of 
practice he will find that, except for points of 
exceptional obscurity, ho will bo able to trans- 
late fluently and idiomatically. If at this 
stage he tries to render a piece? of English into 
Greek, he will find that, sul)-consciou.sly, his 
mind has stored up the Gre(?k idiom, and can 
express the English words as a Greek would 
have expressed them. 

Too much reliance should not bo placed on 
translations ; they are useful only for Heading 
over after the passage has been tranalaied un- 
aided, to clear up any doubtful points. If used 
to save the trouble of translating, they will 
speedily cripple all power of reading. 

Tho following list of books on Greek litera- 
ture and some of its more important aspects 
will help the student to a further appreciation 
of his reading of the texts. Their titles sxifli- 
oiently explain the point of view from which 
the books approach tho subject, and, while 
the whole provides a fair course of reading, a 
student may find it unnecessary and loss 
stimulating to work through the complete 
list than to select one or two of the more 


general books, such as Butcher’s Aspects or 
Pater’s .StvAies^ and thoroughly assimilate 
them. 

UTERATURE 

Butcher. Some Aspects of the Greek Genius. 
Macmillan, la. 

Jebb. Primer of Greek Literature. Mac- 
millan. 9d. 

ScHLUGEL. Dramatic Literature. Bell. 2a. 

m. 

Murray. Greek Literature. Heinomanm 
is. M. 

Murray. Rise of the Greek Epic. Clarendon 
Press. 0«. 

Jebb. Growth and Influence of Greek Poetry. 
Macmillan, la. 

Pater. Greek Studios. Macmillan. Is. 6d. 
Mahaffy. History of Classical Greek Litera- 
tui'e. Macmillan. 4 parts. Each 3^. 5d. 

Two good grammars for reference are : 

Hutu EH FORD. 

Accidence. Macmillan. 1^#. 6d. 

Syntax. Maonullan. 1«. 6d. 

(In one vol. 2s. 8d.) 

Mansfield. 

Greek Syntax. Rivington. 1«. Gd. 

For composition, the student should work 
through Hillard ami Bolting, and then go over 
tho ground again in Broume or Sidywick. 
Keys should bo used for the purpose of cor- 
rection only, and after correction each exercise 
sJiould bo retranslated witliout the key. It is 
important to remember that tho only way in 
which to learn to write Greek is by reading it, 
and tho best matter for reading is tho Greek 
authors themselves. 

Hillard and Botting. 

Elementary Greek Exercises. Rivington. 
U. lid. 

Browne. 

Handbook to Greek Composition. Long- 
mans. 2a. 

SiDGWICK. 

First Greek Writer, Rivington. 2s. 8d. 
Introduction to Greek Prose Composition, 
{]Moro advanced.) Rivington. 3s. Od. 
Stuart M. Green, B.A., LL.B. 
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Inflexion 

In English, when we wish to express the rela- 
tion of one word to another, we do so by means 
of propositions. Thus, if wo desire to associate 
the two words king and England^ we uso the 
proposition of to show tho relation in which they 
stand to one another, and say the Kiif^ of 
England, 

In Latin, such relationship is expressed to some 
extent by means of prepositions, but, whether a 
■ prepc^sition is used or not, words express their 
relations towards their context by the variety 
of their forms. 

The English language docs this to a slight 
degree in the case of verbs — o.g. I gave the book 
indicates past time, and 1 give the hook indicates 
present time ; the essential part of the word 
give is retained in each case, but its form is 
changed to express a different shade of moaning. 

In Latin, norms, pronouns, adjectives, and 
verbs are inflected, and the inflexion is of two 
kinds : 

1. Declension of nouns, pronouns, and adjec- 
tives. 

2. Conjugation of verbs. 

Declension 

Declension comprises differences according to 
gender, number, and cose. 

(а) Gender. — la Latin there are three genders : 
Masculine, Feminine, and E cuter . Tho rules 
governing gender are erratic, but tho following 
three generalisations will form a rough guide. 

(i) Masculine are names of months, rivers, 

and winds, and words essentially male 
in meaning— o.g. vir, a man ; taurus, a 
bull. 

(ii) Feminine are names of trees, plants, 
cities, countries, and islands, and words 
essentially female — eig. mvlier, woman ; 
BoroT, sister. 

;m) Neuter are indeclinable nouns, substan- 
tival phrases, and quoted expressions, and 
very many inanimate objects. 

(б) Number. — As in English, there arc two 
numbers in Latin, singular and plural. 

(c) Case. — ^It is the case that marks the rela- 
tion borne by a word to the other words that 
siirroryid it. Thus, in the expression, “There 
is a tide in the affairs of man,'* the relation 
of the word man to the word affairs is made 
by the possessory preposition of. In Latin, 


that relation is expressed by a variation of tho 
word for 9nan, which shows clearly that man is a 
possessive and depends on one of the contiguous 
words. 

There are six cases in Latin, which are generally 
listed in tho following order e 

Tho Nominative, the case of the subject. 

Vocative, the case used in speaking to a 
person. 

Accusative, tho case of tho direct object 
of a verb — e.g. “To wake to ecstasy 
the living lyre,” the living lyre is 
accimative. 

Genitive, tho case of possession. 

Dativo, the case of advantage. 

Ablative, the cose of agency or motion 
from. 

There wore also originally a locative and an 
instrumental case, nt)w merged in tho use of the 
ablative, though the locative is preserved in 
some names of places and adverbial expres- 
sions. 

The cases are distinguished by different end- 
ings, which again are divided into five different 
series, known as tho Five Declensions. Tho 
following table gives at a glance the whole 
scheme of Latin declension : 

1st Pko. 2itd Deo. 3rd Deo, 4th Deo. 6th Deo. 


Singular, 

Neut. Neut 


Nom. the, a -a | 

'UH : urn 
-er 

•s iorioinallv) 

-us : -u 

-es 

Voo. 0 -a 

•e. -er„ 

,, 

>1 >» 

»• 

Acc. the, a -am 

-um,. 

-em 

-um : -u 

•em 

Gen. of -ae 

-1 

-is 

-Qs 

-eX 

Dat. to, for -ae 

-0 

-X 

-uX 

-d 

Abl. wUh, by -& 

-0 

•e 

-Q 

•e 


Plural, 



Nom.. Voc. -ae 

-I : -a 

-fe ; -a, -ia 

-fls : -ua 


Aoc. -as 

-fts : -a 

•Ss ; -a, -fa 

•tto ; -ua 

-€0 

Gen. -arum 

-orum 

-uzn. -turn 

-uum 

-Srum 

Dat., Abl. -to 

-to 

-ibUH 

•ubus(ibus) -fibus 


It will be observed that, while in the several 
declensions the oase-endings end generally in 
the same way, the vowel parts thereof differ 
regularly, according to the declension. Thus it 
can be said that 


-a is the vowel of tho Ist Declension. 

•o „ 


2ud 

-§ or -I „ 

»» 

3rd 

-u „ 

99 

4th „ 

-e „ 

» 

5th 



LATIN 


199 


It will also be apparent, on examining the 
above table, that : 

1. Neuter substantives always have nom., 

voo., and aoc. the same. Also their 
plur. nom., voc., and aoo. always end in -a. 

2. In the 3rd, 4th, and 5th Declensions the 

nom., voc., and aoo. plur. are always the 
same. 

3. The 2nd Declension is the only one in 

which there is a separate form for the 
voc. sing. 

4. In all the declensions the dat. and abl. 

plur. are the same. 

First Declensixm 

Port-a, a dooTy -am, -ae, -ae, -a. 

Port-ae, doorsy -as, -arum, -ia. 

Note. — 1. An original gon. form in -s, like the 
3rd, 4th, and 5th Declensions, ia ahowii 
in paterfamilias, father of a family. 

2. The loc. sing, has the -ae of tho gen. ; 

liomae, at Rome. 

3. The gon. plur. ia sometimoa in -um, chiefly 

in compounds of -co/a, -gena. E.g. cor/i- 
coltty deityj gen. plur. coelicolum. 

4. The dat. and abl. plur. are found in -dhuH 

whore it ia necessary to distinguish from 
the 2nd Declension. E.g. d dels, from tho 
gods ; d dedhusy from tho goddesses. 

5. Nouns of this declension are fom., save 

when males are meant — e.g. nautOy a 
sailor, is masc. 

TranalcdCy giving all tho possible meanings of : 
mensao, nautanira, filiabus, filiis, agricoluni, 
rosa reginae, Italiae rogina, nautarum pucllae, 
epistula ancillae. 

Sccxfnd Declension 

Servus, slave. Serv-us, -e, -um, -I, -o, -o. 

Servi, slaves. Serv-i, -i, -os, -orum, -is, -Is. 
Puor, hoy. Puer, puor, puer-um, -I, -o, -o. 
Pueri, hoys. Puer-T, -I, -6s, -Oniin, -Is, -Is. 
Ager, field. Ag(e)r, ag(o)r, agr-um, -i, -6, -6. 
Agri, fields. Agr-I, -i, -os, -orum, -Is, -Is. 
Bellurn, vxir. Bell-um, -um, -um, -i, -6, -6. 
Bella, xmrs. Bell-a, -a, -a, -orum, -Is, -la. 

Note. — 1. Most of the words in -cro and -ro 
drop tho -us of the nom. sing., and in the 
case of words in ~ro make the -r, thus 
left at the end, soimd by placing -« 
before it — e.g. original ag~r-os becomes 
ogr-r, and then ager. 

2. Deusy god, is irregular, and has nom. plur. 

dl, dily and abl. plur. dilSy dls. 

3. is found in the gen. plur. in words 
meaning measures and weights, and in 
a few other special cas^. 

4 . The loo. sing, is like tho gen., and in the 

plur. is like the abl. 

d. Words ending in •ms make their voc. and 
gen. sing, in 4, not 


6. Nouns in •us are masculine ; noims in 
-MW are neuter ; save names of trees, Ac., 
as noted in Gender, Rule (ii) above. 

Transimcy giving every possible meaning of : 
llberorum, capri, servi dominorum, pucr 
magistrl, domini hortus, servi glodio, bella 
Rornanorum, dona viri, humerla taurorum, 
donis deorum, dominus AogyptI, Delphls, fill 
equus, numerus sociorum, nummos virorum, 
hosporo. Gains magister puororum, librl Graec- 
orum. 

Third Declension 

In this declension, to be able to decline tho 
word it ia necessary to know not only the nom. 
sing., but also tho gen. sing., as the nom. 
generally shows a form of stem that is different 
from tho stem shown in the other cases. 

Note that in this declension the nom. and 
voc. sing., nom., voc., and aco. plur., and dat., 
abl. plur. form throe grovips, in which tho end- 
ings are the same. Consequently only one 
example will bo given for each group. 

VIjfil, gen. vlgil-fa, waichman (m.) Bing. -em. -Ib. •!. -e, 
plur. -um. -ibus. 

Mel, inell-Ls, hoTiey (n.) Bing. -Lb. -I, -c, 

plur. -a, -um, -ibus. 

Hiems. hlem-ls. winter (f.) slug. -cm. -Ib. -I, -e, 

plur. -fifl, -um, -ibus. 

Homo, homln-Ifl, man (m.) ring, -cm, -is, -I, -e, 
plur. -fet. -lun, -ibus. 

Carmen, carmin-ls, song in.} sing. -Is, -I, -e, 

plur. -a. -um. -ibiw. 

l^men, llamln-lH. jwitst (m.) sing. -cm. -is. -1. -e, 
plur. -Cb. -um, -ibus. 

Note. — 1. Nouns in -/ are masc., save me/, 
and fcl, bile, which are nout. 

2. Nouns in -en are nout., savo flameny words 

meaning musicians compounded with 
•cen, and j^rcteny a comb. 

3. Nomis in -do, -go, -io are fern., except 

cardoy hinge ; ordoy rank ; pugiOy dagger ; 
and a few uncommon words. Other 
nouns in -o are masc., except caroy carnisy 
flesh. 

Anser, anser-Ls. goose (m.) -em, -K -I» -e, 

-en, -um, 'ibua. 

Marmor, marmor-is. marble {a.) •!». -I. -e, 

-a. -um, -ibus. 

£bur, ebor-Ia, ivory (n.) -Is, -I. -e. 

-a. -um, -Ibus. 

Iter, Itlner-is. road Cn.) -Is, •!, -e» 

-a. -um, -ibus. 

Pater, patr-la, father Cm.) -em, -Is. -1. -e, 

•es. -um, -ibus. 

Note. — 1. Like pater arc declined mdtery 
mother ; frdtery brother ; accipiteVy hawk. 

2. Nouns in -er and -or are masc., except 
arfeor, tree (f.), and words essentially 
fern., as soror, sister, and except tho 
neut. words iter ; cicer, pea ; piper, pepper ; 
marmor; ver, spring; ca^ven dead 
body ; papdvefy poppy. 
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3. Nouns in -ar and -ur are neut., except 
solar, trout ; furfur^ bran ; augur^ 
augur ; and names of animals in -ur* 

FIOb, fiOr-Ss. 1\mxft (m.) -ein. -la, -1, -e, 

•ea, -urn. -ibus. 

Oorpua, corpor-la, body (n.) -Is, -I. -e, 

-a, -um. 'Ibua. 

Ofl, oss-la, bone (n.) -la, -I. -e, 

-a, -ium, -lbU8. 

As. ass-Ls, as (a coin) (m.) -cm. -Ik. -I. -e, 

-6s, -ittwi, -ibua, 

Nole , — 1. Nouns in •is (gon. -eris) and -ds 
{-oris), are masc., except os, mouth, neut. 
2. Nouns in -ua {-eria, or -oris) and -us (-tiria) 
are neut., except leptta, loporis, and mus, 
muris, which are mosc. 

PCs, i>ed-is, foot (m.) -em, -Is, -1, -e, 

-es. -um, -Ibua. 

Oor, cord-Ls. Jieari (n.) -Is, -I, -e, 

-a. -um. -ibus. 

Dux, duc-is. leader (m.) -em, -Is, -1. -e, 

-es, -urn, -IbuH. 

Note. — 1 . Of stems ending in -d, -c, -p, or 
only cor ; lac, lactis, milk ; caput, capitis, 
head, are neut. Of the rest, mosc. are 
nouns in -ea, -itia ; •epa, -ipia ; and most in 
•ex, ‘icia. Fern, are nouns in -tus, •tutia ; 
•taa, •tatia ; and most other noving in -x. 

2, Supellex, furniture, has an irregular stem, 
supellectil-is. 

FlnlK, ftn-fa. limit (m.) -em, -1 h. -1, -e, 

-ea. -ium. -ibus. 

Oaedea. coed-lH, slanohter (t.) -era. -iH, -1. -c, 

-GH, -ium, -ibus. 

Imber, imbr-Lj, shotoer (m.) -ein, -H -I, -e, 

-e«, -Jam, -ibiw. 

Hedile. 8edIl-iK, stool <n.) -Ih, -I, -I. 

-ia. -imn, -Ibus. 

Animfll, aulmal-iH, animal (n.) -Ls, -1, -I, 

-ia. -ium, -ibus. 

Note. — 1. In these -i stems an acc. sing, in 
•im is found in burla, plo\igh-beam ; 
febria, fever ; pelvis, basin ; puppia, 
poop ; turria, tower ; restis, cable ; 
aecuria, axe ; aitis, thirst ; and tuaais, 
cough; also with names of cities and 
rivers. 

2. Similarly an abl. sing, in -I is found in all 

the -i stem neuts., save retc, net, and also 
in turria, aitis, aecuria, bipennia, and 
names of cities, rivers, and months. 

3. Nouns in -er, -ria, are mosc., except linter. 
Nouns in •ea, and most in •ia, are fom. 
Nouns in -al, -e, •ar, are neut. 

Quiia, oaii-is, dop (m,> -em, -u), -i, -e, 

-es, -um, -ibus. 

Nofc.— Like cania are declined juvenia, young 
man ; eenex, senis, old man ; volucria, 
bird. 

Wlxr, arb»i0< cUy (f.) -em, -is. -i. -e, 

-es, -ium, -ibus. 

NoU , — Like utba are declined nouns in -ua, 
AUia ; •rXt •rcia ; •ra, rtia ; -lx, -Icia ; also 


dda, dotia, dowry; Ha, litis, dispute, 
fraua, fraudis, fraud ; nox, nootis, 
night ; nix, nivis, snow ; fauces, jaws ; 
also all monosyllables in -pa, -be, and 
nouns in -da, 4a, •tda. 

Substantives of this type are gener- 
ally fern., save a few masc. exceptions, of 
which the commonest are mona, moun- 
tain ; fons, fountain ; pons, bridge ; dena, 
tooth. 

iRRBGuiiAR Nouns 

The following nouns differ in declension from 
any of tho usual typos : 

Via. vis, forre (f.) vim, vt?, vl, vl, 

vlr&i. virlum, vlribus. 

Sua. jju-Ik. pio (rj).f.) suom, suls, sul. sue, 

hu 68. siium, suibus (sflbuK). 

Bus. bov-iH, ox, cow (m.f.) bovem. bovis, bovi, lx>ve. 

bov6H, bourn, bdbus (bObus). 

JiipUcr. Jov-Ls, .Jupiter (m.) Jovem, Jovis, Jovl, Jove. 

Nouns from the Greek 

Nouns imported from Greek into tho 3rd 
Docleiision retain tht‘ir Greek formg in the nom., 
acc., voc., tMid sometimes gen. in the sing, and 
also in the nom. acc. pliir. 

fiampas, lampad-oe, torch -a. -oh (-Ls). -I. -e, 

-6k, -as. -um. -ibuH. 

Fourth Declension 

Fnictufi, fruit (ni.) fructuB. fructum. fnictftK, fructui, fructfl, 
fnictdrt. fnictOB, fructuum, fructibUB. 

Coiuu, horn (n.) cornu, conifls, cornO, coniQ, 
cornua, coriiuum. cornibus. 

Note. — 1. The dat. abl. pliir. end in •uhtis in 
arcus, bow ; tribus, tribe ; quercua, oak ; 
and sometimes in artua, limb ; lacua, 
lake ; partus, birth ; rcru, spit. 

2. -H is tho regular dat. sing, ending in neut. 

words. 

3. All nouns ending in -u arc neut. ; all in 

•us are masc., except acus. needle ; anus, 
old woman ; damns, house ; Idua, Ides ; 
soerns, mother-in-law ; nUrua, daughter- 
in-law ; tribna, tribe ; porticua, porch. 

Irregular arc ; 

domus, hovae (f.), domum, domus(-i), domit-o), 
dom6(-u) ; domus, domo8(us), domorum 
(domuum), domibus. 
senatus, senate (m.), gen. senatus(-i). 

Fifth Declension 

dies, day (m.), di5s, diem, di6I, diel, di§ ; dies, 
diSrum, diebus. 

Note. — 1. The nom., voc., acc. plur. are the 
same. 

2. All noims in this declension are fern., except 
dies and meridiea, mid-day, and diea is 
fem. when it means an appointed time. 

Translate, ^ving every possible meaning of : 
Bex Britanniae, regum insignia, grex ovium, 
victores pugna, nomine, divitioe urbis, tribuum 
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ordo» bourn oornibus, renim reliquiae, Ath6nis, 
virginum oaiedes, pluvii imber, finia diel, pater 
patriae, tribunus militum, oapite anseris, oquitia 
calcaria, Jupiter rex et exemplar deorum, 
dnibus telluris, genera animalium, mel florum 
sanguis^ virgo rdgis et rSginae filia, domi, domus, 
seuatua prinoepo favore tribuum. 

Roots and Stems . — Now that the five declen- 
sions have been reviewed, it may bo of uae to 
consider some of the difficulties that they 
present ; the 3rd Declension offers the greatest 
number of apparent anomalies. In order to 
elucidate these, it is necessary to consider the 
history of Latin as a language. It is now an 
aooepted fact that Latin is the descendant of 
an original mother-language, known to scholat's 
as the Indo-Europ(5an language, to which 
most of the language's of Europe look back as 
their common parent. The gap betwe^en the 
parent and the cliild in the case of Ijatin is a 
long one and not easy to bridge over, yet on 
examination many of the principles that 
governed the one are apparent in the other, 
and working on the basis of these it is possildo 
to understand many of the apparent enings 
from the normal that bcnvildor the student of 
Latin. 

One of the first peculiarities noticeable in the 
3rd Declension is that a number of nouns show 
forma in the nom. that do not apparently 
account for the forma of the other cases. Why, 
for instance, do we find oorpus and corporis, 
homo and hominis, flos and floris ? Those seem- 
ing anomalies render the path of the stu(i(*nt 
hard, whereas to make them plain is not diffi- 
cult, and the resulting clearness of vision fully 
rewards the extra time and trouble given to 
acquiring the knowledge of ho>v’ to ctjpo wdth 
them. 

There existed in the original language, and 
there has largely survived in T^atiu, a system of 
word-formation, working more or h^ss on regular 
principles. The notion of the word was (ex- 
pressed by a root, which is to bo found in all 
the adaptations of the idea. To the root was 
often acided a syllable, or one or two syllables, 
that brought the root-notion within the more 
narrow limits of one of the parts of spe<;cli ; 
tliis gives us what is known as the sttjin. Finally 
to the stem may be added a case-ending or 
tense-ending, which assigns to the word its exact 
grade of meaning. 

Take, e.g., the root opi-, which expresses the 
idea of “ plenty.” To this is added the suffix 
•lento; which carries an adjectival meaning, 
and the word is completed by the addition of 
the case-ending^ e.g. -a, and we get opvUentus, a 
rich man. 

Again, from the root gene^{ beget) develops 
genitor ( ancestor) ; gene-tor (a noun suffix denot- 
ing one who performs the action indicated by 
the root), 
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Now, in the case of 3rd Declension nouns, the 
original rule was that neuter nouns in the nom. 
appeared as the stem without a case suffix, and 
with the vowel of the stem suffix as weak as 
poasible. 

Thus if the stem ended in •oa, the nom. would 
end in -us, or if the stem was •in, the nom. 
would cmd in -cn. The stronger form of the 
vowc?! of (bo stem suffix would appear normally 
iii the gen., dat., and abl. Hence the fonns 

C(jrpus — corporis, 
semen — seminis. 

In maso. and fom. nouns the rule was the 
reverse, the nom. using the strongest form of 
the vowel of the stem suffix. Take, for example, 
the skirn hom-in^. Originally the root hom^ 
(seen in a stronger form in hum-anus) was fol- 
lowed by a sound as of the letter n used as a 
vowel, long or short. In Latin the long form 
of this vowel was On, the shorter form was in. 

Then, rennembering the rule that stems ending 
in -m, -n, -I, -r form the nom. niasc. or fem. 
by dropping the final letter, we can understand 
the declciiBion : 

horno(n), hominis, &c. 
ordo(n), ordinis, &c. 

In caTo(n), carnis, can bo seen the very 
weakest form of the -n- vowel in the oblique 
case's. Similar vowel gradation is shown in the 
case of patfT, pairis, &c., the original vowel in 
this na.so bring a vocalised -r. 

Tile question th('n arises. Why does Latin 
have corpM,s in the nom. and corporis, &c., in 
the other cases ? The answer is that, as a 
g('noml rule of Latin word-formation, an from 
the original langviago, when it found itself be- 
tween two vowels, tended to change to -r-. 
'J'hus genus gives genitive generis (orig. gen-os-is), 
corpus gives corporis (orig. corp-os-is), flOs givi^s 
floris (flosis), &c. 

With the exceptions already noticed, the rule 
holds good that the nom. masc. and fem. in tho 
;»rd Deeloiision is formed by adding -s to tho 
stem or root. Here, again, some peculiarities 
of Latin n'quiro notice. The Latin tongue 
found it awkward to pronounce the combina- 
tions -ts, -ds, and tho result was that, where 
-ts, -ds occurred in tho original language, in 
Latin they resolved simply into •a. Hence the 
declension : 

PSs (ped-s), pedem, pedis, &c. 

Milos (inilot-s), militom, militia, &o. 

Another regular way in which consonants 
changed in I^atin is shown by the manner in 
which -t, •d, after another consonant, disappear 
from the end of a noun — e.g. s 

Original cord gives us cor, cordis. 

„ lact „ lac, laotis. 

So that the rule that the nom. neut . in the 3rd 
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Declension consists of the stem and nothing 
more is borne out really, though not apparently. 

Assimilation of one sound to another accounts 
for the following forms : 

Bcdeo, I sit : seUa, seat (aed-la ) ; (zd, to, curro^ 
I run : accurroy I run up ; under, ponoy 
I place : auppono, 1 place under, Ac. 

The last change of importance is that by 
which b and g become p and c before a 
OT t: 

acrih-Oy but scnp-si, 
reg~Oy but rec-tus. 

And m becomes n before a dental or a guttural : 

primu8y but princopB, 
eum, but cundem. 

Accent 


Adjectives of First and Second Dedenaiona 
Masc, declined (a) like dominusy or (&) like 
puer or ager. 

Fern., declined like porta, 

Neut., declined like hdlum. 

A few adjectives of the 1st and 2nd Decien 
sions have in the gen. and dat. sing, the pro- 
nominal forms 4ua and 4 — e.g, : 


totus 

tota 

totum 

totum 

totom 

totum 

totius 

totius 

totius 

totl 

totJ 

totl 

tots 

tota 

toto 


Similarly declined are utery cdiusy aoluSy uUuSy 
unua, cUter, neuter, 

(N.B. — Aliua has aliud in the nom., voc., 
acc. sing., nout.) 


The Latin accent is responsible for some 
peculiarities in the form of words. In Latin, 
the accent is one of stress — that is to say, a 
syllable that is accented is pronounced with 
more vigour than those which are not accented. 
This stress-accent is employed according to a 
well-defined rule, namely : 

If the last syllable biit one in a word is long, 
the stress falls on it ; if it is short, the stress 
falls on the syllable before it. In words of two 
syllables the first is always accented. 

The use of a stross-aocent has had some effect 
in word-formation. One of the results is seen 
in syncope. 

Syncope — i,e, the cutting out of an unaccented 
syllable — is manifest in the following examples ; 

(JV.B. — The sign ' represents the accent.) 

dridm, dry : ardbrem, heat ; ardbre, to bum ; 
prd-videnSy seeing ahead : prddona, prudent ; 
r^go, direct ; (pbrrigo) pbrgOy proceed ; 
(a^mtas) o^ias, age. 

Another result of stress-accent is the tendency 
for the unaccented vowels to lose their character, 
as in the cose of the last syllable in the English 
words “father,** “sister.” In Latin this is 
evident when the following pairs of words are 
plaoed side by side ; 

cupioy vacipit, 
r^mumd^o, rbmigo, 
pdrioy pbperi, 
ednoy c6cini. 

Adjectives. — The function of an adjective is 
to cwld a quality to a substantive ; therefore wo 
find in an inflexional language, such as Latin, 
that an adjective is made to correspond to its 
noun in number, gender, and case. 

Consequently, ^jeotives must be declineil, 
and in Latin they have case forms similar to 
substantives, which, according to the stem- 
charaoteristic, are of 1st and 2nd, or 3rd 
Declensions, 


Adjeoiivea of the Third Dedenaion 

Thoso have either (a) one, (6) two, or (c) three 
endings in the nom. sing. 


ia ) Singular. Plural. 

M.fiF, N. M.&F, N. 

N., V. capax; capaoes capada 

Aoc. capaceni capax capaoes capada 

Geu. capacift capada capacium 

Dat., Abl. capad capadbua 

Note . — ^This class includes all stems ending in 
consonants, also vetuSy veteris, old. Yot note 
that the gon. pliir. ends in 4um, and neut. 
nom. plur. in 4a. 


(b) Singular. Plural. 

M.tiF. N. M.tiF, N. 

Nom., Voc. omnLs oinne omnes omnia 

Acc. omnem omne omnea omnia 


Gen. oranls 

Dat., Abl. omnl 

Singular. 

M. & F. N. 
N.f V. minor mbma 
Acc. mlnorem minus 
Gen. minoris 

Dat. minori 

Abl. minore 


omnium 

omnibus 

Plural. 

M. & F. N. 
mlnores minora 
minores minora 
mlnorom 
minoribus 
minoribuB 


Note . — All comparatives ore really stems, 
the -a- becoming -r- between vowels, as in the 
case of corpus. The final •r in nom. masc. 
and fern, is due to analogy. 

Note that the comparatives have abl. sing, 
in -e, and neut. nom. plur. and gen. plur. in -o 
and -urn. 

All the adjectives of this class are from steins 
ending in -n-, the nom. sing. maao. becoming 
•er, thus showing the longest form of the voca- 
lised -r-, as in imber. 


(C) SINGULAR. 

M. F. N. 
N., V. odeber Celebris celebre 
Aoo. celebiem celebre 

Gen. oelebris 

Dat., AbL cetebrl 


Plural. 

Af . & F. N. 

oelebree celebiia 
oelebres odebrla 
oelebilttm 
cekbrlbos 


The system of variation between 4 stem forms 
and others in abl. sing, and gen. plur., and nom.. 
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voa, aoo. neat. plur. can be best appreciated 
when made clear bjr a diagram : 



ABL. SlNO. 

Qbn. 

Plur. 

N. V. A. 
Neut. Plur. 

Adjeotivee of SrdDeoln. 
speaking generally : — 

-1 

-ium 

-ia 

Exceptions: oeler, volu- 
oris, coelestis, agrestls, 
Inops, memonvlglland 
compounds of pes : — 

-1 

•um 

-la 

coeles, oompoe. partl- 
oeps, pauper, prtnoeps. 
pub^ Impubes, sospes, 
Buperstes, dives : — 

•e 

-um 

1 

mostly 

wanting 

vetus ' 

-e 

-um 

-a 

AU comparatives 

-e 

•uui 

•a 

Present participles 

•e, -1 J 

-ium 

•la i 

j 


1 The -4 form only when used In an adjective uense ; e.a. : me 
praesente, but praeHenti tempore. 


Cmnparwon of Adjectives . — There are, as in 
English, throe degrees of comparison — i.e. Posi- 
tive, Comparative, Superlative ; e.g. “ good ” 
is positive, stating that the quality exists. 
“ Better ” is comparative, comparing the thing 
described with something else. “ Best ” is 
superlative, stating the existence of the quality 
to its greatest extent. 

Regularly in Latin the comparative is formed 
by adding -ior, the superlative by adding 
•issi/tnua to the stem — e.g. : 

fulvus, tawny fulvior fulvissimus 

audax, hold audacior autiacissimus 

arnans, loving amanticjr arnantissiinus 
tener, tender tenorior terierrimus 

Note that : 

1. In the case of stems in -cr, the *s- of the 

superlative becomes -r- ; e.g, tenerrimm 
—tener-simus. 

2. Vetus, old, has irregular veticstior in the 

comparative. 

3. Six adjectives in -Uia form the superlative 

by adding -limus to tho stem — e.g. : 

facilis, easy facilior facillimus 

Tho others are difHcilis, simills, dissimilis^ 
gracilis, humilis. 

4. Adjectives ending in -ficics, -dicus, -volua 

are compared like participles in ~ens : 

bendflous. beneficent beneiloentior bonefloentiBsimus 

6. Adjectives ending in •tta preceded by a 
vowel, with the exception of those in 


SYotaxion. 

Cabdixals. 

Ordinals. 

1 

I. 

unus, one 

prlmuH, first 

2 

11. 

duo, two 

secunrhis. second 

8 

in. 

ties 

tertius 

4 

IV. 

Quattuor 

'• quartus 

S 

V. 

aulnoue 

qulntus 

s 

VI. 

sex 

sextus 

r 

m. 

septem 

Septimus 

8 

vnr. 

oeto 

octavus 

9 

IX. 

novem 

Bonus 

10 

X. 

decern 

deoimus 


•quus, compare by means of the words 
magis, more, and maxirne, most : 
tJ9» dubiuB, dovbtfid ; masis dubiuH ; maxime dubtus. 
N,B, — ^There ore one or two unimportant ex- 
ceptions to this. 

6. Some adjectives show roots or stems in 

tho comparative and superlative different 
from the positive — e.g. : 

Bonas good mellor, Mter optimun. Uti 

Magnus, large major, larger maximus. areaieel 

Parvus, small minor, smaUer minimus, smallest 

Multiw, mtKh plus, mare plurliuuH. most 

7. In some words indicating position or order 
of time or place, a positive form is lacking, 
though tho stem of the positive may be found 
in an adverb or proposition : 

Citerlor. <m thia side, dtimus. nearest. Cf. dtra. on ffiia side* 
Prior, before. primuB, first. Cf. piae, before. 

Translate, giving every possible meaning Oi • 
Bonus rex ; inultum in parvo ; puella magis 
hlonea magno imperatori ; imperium opti- 
mum omnium douum ; Alba Longa Romae urbis 
mater ; ultima dies ; postremo die ; facilis 
descensus Averni ; homo conscius nequitiae ; 
Regina Parthorum bello ferocissima ; bcllum 
utilius Caesari ; Ciceronis opera omnia ; serpens 
ingentis magnitudinis. 

Adverbs* — 1 . The usual ending of adverbs de- 
rived from adjectives of the Ist and 2nd Do 
clensions is -c — e.g. : 

late, widely, from lotus ; misers, wretchedly, from miser. 

2. Tho usual ending for adverbs formed from 
adjectives of the 3rd Declension is •ter, ‘iter, 
added to the stem — e.g. : 

gravlter. weUrhtUv, from gravis, heavy. 

3. Tho next commonest ending is -tim, an 

old accusative form. There are also endings in 
-o, while, when added to pronominal 

steins, -dfi, implying direction from, and -dem, 
implying direction towards, are to be found. 

Comparison of Adverbs. — The comparative of 
tho adverb is the acc. sing. nout. of the com- 
parative of the adjective. Tho superlative is 
formed according to Rule 1 above, from the 
superlative of tho adjective. 

e.g. gravitor gravius gravissime 

Numerals. — ^Thoro are five classes of 
Numerals : 

1. Cardinals, which tell how many there are. 

2. Ordinals, which tell In which order they come. 

3. Distnbutives, which tell how many apiece there a». 

4. MulHplicatives. which tell how many fold they are. 

5. Numeral adverbs, which tell how many times a thing 

happened. 

PISTBIBCTIVBS. 

Blngull. one avitce 
blnl. two apiece 
temi 
auaternl 
qulni 
i^i 
septen! 
octdni 
Dovfinl 
dini 


MULTn^OATtVES. 

KmERAL Adverbs. 

simplex, sifRpIe 

eemel. once 

duplex, double 

bl^ tvHce 

triplex 

ter 

quadruplex 

quater 

quincuplex 

quinquifo 

sexies 

septemplex 

septies 

octies 

novfes 

deoemplex 

decles 
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Notation. 

Cardinals. 

Ordznaxa, 

Distributives. 

MULnPXifOAITVB8« NtTlCBBAL ADVBBBS. 

11 

XI. 

undecim 

undecimus . 

undeni 


undecies 

12 

XII. 

ducxlecim 

duodeclmus 

duodeni 


duodectos 

18 

XIII. 

trOdeclm 

tertlus decimus 

tend deni 

..._ 

terdecles 

14 

XIV. 

Quattuordocim 

quartus declmus 

Quatend deni 


Quaterdedes 

15 

XV. 

qulndeclm 

quintus decimus 

quint deni 

— 

qulnquiesdecifis ^ 

Ifl 

17 

XVI. 

XVII. 

sedeclm 

septendeclm 

sextus decimus 
Hcptimiis decimus 

senl deni 

— 

Mexlesdecies 

18 

XVIII. 

ducxlCvTglntl 

duudfivl(«8imus 

duodevlccni 

..... 

duodevlciee 

10 

XIX. 

undCvlgintl 

uudevlceslmus 

undcviceni 

— 

undevlciea 

20 

XX. 

vlgiutl 

vlocslmus 

vlcenl 

— 

violes 

21 

XXI. 

vlgintl unus 
(unuB et viginti) 

vlee.simus prlmiLs 
(unus et viceKimus) 

viceni singuH 

— 

somel et vicies 

30 

XXX. 

triglnta 

trlceNimas 

triceni 

— 

trlcles 

40 

XT.. 

Quadr^lgiTita 

quadrllgCBlmuH 

quadrilgeiil 

— 

quadrSgies 

50 

L. 

Quluqu&ginta 

qulnquagcsimua 

quinquageni 

— 

quSnquagies 

00 

LX. 

nexaginta 

Hexageslinus 

sexageni 

— 

eexagics 

70 

LXX. 

septuaginta 

septuageslmus 

Beptuageni 

— 

septuagios 

80 

LXXX. 

(x:tr>ginta 

octogesimus 

octogenl 

— 

octogies 

00 

XC. 

nouaginta 

nonagesimus 

nonageni 

— 

nonagies 

100 

0. 

centum 

ccnteHlmus 

centeni 

centuplex 

centies 

101 

Cl. 

centum et unus 

centesimas primus 

centeni singuli 

— 

nemel et centies 

121 

CXXI. 

centum vlgintl unus 

centeBinius vlcesimus 
primus 

centeni viceni slngull — 

centies seiuel ot 
vicies 

200 

cc. 

duoenti 

ducentesimus 

dncentciii 

— 

ducenties 

300 

ccc. 

trccenti 

trooentesiiuus 

trccenter.i 

— 

trecenti^is 

400 

axe. 

Quadringcuti 

quadringenteslnius 

quarlrlngcntenl 

— 

quadringenties 

500 

D. 

qulugenti 

quingentesimuK 

qiiingenteni 

— 

quingentles 

000 

PC. 

KCRConti 

Hcsccntcsimus 

t<escenteni 

— 

Bccenties 

700 

PCC. 

Beptingeuti 

KepttngenteHlmus 

hcptingeutcnl 

— 

wn> tinge uties 

800 

l)(XO. 

octlngenti 

ootiriKcuteRimus 

octlngenttiid 

— 

octlngeiitioH 

900 

PCCCC. 

nongenti 

nongentesimus 

iionircnlenl 

— 

nongeiities 

1000 

M. 

niillo 

tnilleslmuB 

Kliigula miliu 

— 

millics 

1121 

MOXXl. 

mille centum vitiinti 
unus 

mines, coutes. vices, 
primus 

itc. 


&c. 

2000 

MM. 

duo milia 

bis nilllosiinus 

blna milia 

— 

bis mllliee 

1,000,000 

1^1 

dccieuB centena milia 

&c. 

Ac. 

— 

Ac. 


Cardinals, ordinals, inultiplioativos, distri- 
butives, arc adjectives. 

Note. — 1. Only the first three cNu'dinals are 
doclinablo — viz. unus, one, f 1st and 
2nd Declensions. 

Nom. duo. duae, duo, Ivoa tros, trla, three 

Aco. duos, duas, duo tres, tria 

Gen. duonmi, duaritin. duoriim trluin 

Dat. Abl, duobus. duubu.s, rluobuH tribus 

2. Ordinals are adjectives of 1st and 2nd De- 

clensions. 

3. Mille is indeclinable, but has plur. miUa, 

which is a rujuri declined like tria. It is 


lirftaxive Pronouns 

For the ls( and 2nd person there is no 
separate form, l)ut the forms of the peraonal 
pronoun are used with a reflexive meaning — 
e.g. me amo, 1 love myself ; amatis vos^ you love 
yourselves. 

The 3rd pi'rson bos a pronoun of its own, 
which, although declinable, has no distinctions 
of numbi'i* or gi'nder. 

Acc. He.BCHC, himself, herself, itself, themselves 
Gen. Bui 
Pat. siV>i 
Abl. se, acse 


used with the gen. — f\g. duo milia hostium 
=«2000 of the enemy. 

4. Distributives are declined as plurals of 1st 

and 2nd Declension adjectives, save that 
gen. plur. is -iim, except in singulorum. 

5. jVfultiplicatives are declined as consonant 

stem adjectives of the 3rd Declension. 


Pronouns 

Personal Prono>fns 


F1R.NT pkrson. 


Sivff. 

Nom. ego, J 
Acc. me 
Gen. rael 
Pat. mlhi 
Abl. me 


Plur. 
nos, tee 
noH, us 
nostrum, -i 
nobis 


Skoond Person. 

Shw- plur. 
tu, thou VOS, yon 

te. thee vos 

tul vestrum, -I 

tibi vobis 

te •• 


Note, — ^The gen. plur. ending varies according 
to the meaning. The ending in -t is ob- 
jective, that in •um denotes a part. 


E.g. That if our house, Nostri e.st ilia domus. Twenty of us 
are gsUino ready, \'igiuti nostrum se pamnt. 


Third Person 


The original personal pronoun of the 3rd 
person is used in Latin only as a reflexive ; in its 
stead is used the determinative is, ea, id, which 
will be found declined under its proper head. 


Possess ivv8 

The pemmal and reflexive pronouns have 
oat^li au twljcctival form with a possessive 
meaning. 

Thus, to ego CQiTCspoiidH meaB 
tu „ imw 

se „ SUU8 

„ nos „ noster 

VOS „ vestcr 

All are declined as regular adj^^ctives of the 1st 
and 2iid l>oclenBion8, except that the voo. sing, 
of mens is mi. 

heterm inative Pronouns 


i8=/?r, this, it. 
Singular. 



M. 

F. 

N. 

N. 

is 

ea 

Id 

Aec. 

eum 

earn 

id 

Gen. 

elus 

elus 

oius 

Pat. 

el 

el 

ei 

Abl. 

CO 

ea 

Plural. 

eo 

Nom. 

el,U 

eae 

ea 

Acc. 

eo6 

eaa 

oa 

Gen. 

eorum 

eanim 

eorum 

D. Ab. 

els, iis 

eis. Us 



Idem = the same, is really t(s)-dem, and is de- 
clined accordingly — e.g. Idem, eadem. Idem. 
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It is only necessciry to no to that -m becomes 
assimilated to the following •d — e.g. eorund&tn^ 
not eoTumd&tn, 

DemonatrcUive Pronouns 


Hio » this. Illo = thcd. 

Singular. 



M, 

F. 

N. 

M. 

F. 

N. 

Nom. 

hie 

baec 

boo 

Ulc 

Ula 

flliid 

Aco. 

hunc 

banc 

hoc 

ilium 

illam 

illmt 

<ien. 

huiuH 

hulivt 

buiuH 

illlUH 

mius 


Dat. 

buio 

Imlc 

bale 

ill! 

illi 

ilU 

Abl. 

hOo 

bile 

b6c Ulo 

Plural. 

iUa 

iUo 

Nom. 

hi 

hae 

hacc. 

ilU 

illae 

ilia 

Acc. 

hos 

ha!=) 

baec 

ill08 

illa.s 

ilia 

(.kill. 

horum 

barum 

bonim 

illoruni 

illarum 

illon 

D.. Ab. 

blB 

blH 

hlH 

mis 

UIIs 

illlH 


Like tile is declined iste — ihixt of yours. 

Note, — Hit*, iate^ and ille correspond to the 
1st, 2nd, and 3rd persons respectively. 
Hie means “ this hero by me,” iate means 
“ that there by you,” and ille, “ that there 
by him.” 

The Intensive Pro7ioun 

The intensive pronoun ipse-^sell, as its name 
implies, intensifies the force of a noun or pro- 
noun — e.g. Ipse veniarn = I myself will come ; 
] pm Minerva Minerva hemelf will wish it. 

Its declension is precisely the same as that of 
ille, save that the nom. sing. nout. ends in -uw, 
and not in -wd. 


The Relative Pronouns 
Qui^vfho, is doclinetl as follows : 



Singular. 


PLURAIy. 


M. 

F. 

N. 

.U. 

F. 

N. 

N. V. qui 

quae 

quod 

qul 

quae 

quae 

A(x;. Qiiem 

qiiain 

quod 

CHIOS 

quas 

quae 

Gen. cuius 

cuius 

cuius 

quorum 

quarum 

quorum 

I>at. cul 
Abl. quo 

ciii 

qu& 

cul 1 
quo J 

j- quibus 

quibus 

quibus 


Quicunque, whoever, has the gui dwlined as 
above. Quiaquis, anyone, has both parts de- 
clined like quis below. 


The Interrogative Pronotins 
Quis sswho ? is declined like qui, except for 
the nom. sing. masc. and fern, which make quis, 
and the nom. and acc. sing, iieut., which make 
quid. 

Quiammt^vrho, pray ? and ecgwia=sanyone ? 
decline the qui^ as above. 

r7^er= which of two ? and which- 

ever of two, decline uter as an adjective of the 
1st and 2nd Declensions. 

Indefinite Pronouns 

The principal pronouns under this heading 
are qv4s and its compounds. It is only neces- 
sary to remember that they are used both in a 
substantive and in an adjective sense, and that, 
generally speaking, their nom. sing, forma vary 
between those of quis and those of q;ui re- 
spective) v. Thus, v?dt aliquid^l saw some- 
thing, but aliqmd mdnus te accepisse rncesse estss 
you must have received some wound. 


The Verb 

Verlis, like nouns, are in Latin subject to 
inflexion, which in their case is called Conjuga- 
tion. By means of conjugation are expressed : 

1. Person and Number. 

2. Voice — Active or Passive. 

The Active Voice show's that the action of 
the verb proewds from the subject — amo, I love. 

The Passive Voice shows that the action of 
the verb is directed towards the subject — amor, 
I am loved. 

Note. — Some verbs are only found in one voice. 
Of these, some again are passive in form, 
but active in meaning. Such are calied De- 
qyonents, 

3. Tense: 

Present, Imperfect, Future, 

PtH’fect, Pluperfect, Future Perfect. 

The PreAvnt tense denotes the existence of a fact 
and th(' continuance of an action at the moment 
of speaking, as, “ I am here,” “ Ho is walking.” 

'rhe Future, denotes what will happen at a 
time later than the moment of speaking : “ Ho 
will tell IKS to -morrow'.” 

The Perfect in its pure sense denotes an action 
or .state of things begun in the past and completed 
at the moment of speaking — e.g. “ I have eaten 
my dinma*,” i.e, “I began to eat it, and went 
. on eating, and now, at the time when 1 speak, 
it is actually all eal/on.” 

The Future. Perfect denotes that at some time 
in the future the subject of the verb will bo 
able to say, “ I have done so and so,” e.g., 
eras ahiero, to-morrow I shall have gone away. 

1'hc*se tens(;H are known as Principal Tenses. 

Tho remaining tenses, which are known as 
Historical, are: 

Tho Imperfect, which denotes that at a specified 
time in tho past an action was being carried 
oil, or a state of things was continuing to exist. 
e.g. “ Ho was for throe years in charge of tho 
office,” or “I used to like listening to him.” 

Tho Aorist Perfect, denoting tho plain fact 
that at a point of time in the past a thing 
w'lLS done or an occurrence took place— <;.(/. 
“He was killed.” “The horse ran away.” 

Tho Pluperfect, denoting that at a moment in 
the past an action or state of things which had 
begun before then was at an end — e.g, “ When ho 
was found he had given up hope.” 

Note. — In form tho Aorist and Pure Perfects 
are identical. 

4. Mood — Indicative, Subjunctive, Imperative. 

The Indicative Mood stat^ a fact : amo, I love, 

Tho Imperative is the mood of command : 

cbi, go away. 

The Subjunctive represents an idea, or some- 
thing that exists only in a dependent sense : 
ut amem, so that I may love ; si atnaretn, if I 
were to love. It has only four tenses — ^Present. 
Imperfect, Perfect, and Pluperfect. 

The three moods make up what is known 
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as the Finite Verb. There are also in the 
verb-system forms akin to nouns classed • as 
the Verb Infinite. They are as follows : 

The Infinitive^ which is related to the nouns, 
and denotes action or condition in general — e,g. : 

pugnare, to fight ; pugnavisse, to have fought. 

The Qerund is a verbal substantive declined 
like neuters of the 2nd Boclension. Its oblique 
cases are used to supply the want of them in 
the infinitive — e.g, : 

Ars pugnondi, the art of fighting. 

The Qerundive is an adjective, attaching to 
the noun it qualifies the idea of the verb. 

The i^itpine shows the accusative and ablative 
of a verbal noun ; 

Horrescit relatu, he shudders at tlie telling. 

The Participles have partly the nature of 
verbs and partly of adjectives, and are, besides 
the gerundive, three in number : 

Active Present : ainans, loving. 

Active Future : amaturus, about to love. 

Passive Perfect : oraatua, loved. 

The Formation of the Verb. — Conjugation, 
like declension, consists in affixing various 
endings to the stem to express various shades 
of meaning. In the case of a fully inflected 
verb there are three principal stoma : 

1. The Present Stern^ on which are based : 

(а) The present, imperfect, and 

future of all moods. 

(б) The present infinitive. 

(c) The present participle. 

(d) The future participle and 

the gerund. 

2. The Perfect Stem, on which are based : 

(a) The perfect, pluperfect, and'j 

future perfect. h Active. 

(h) The perfect infinitive. J 

3. The Participial Stem, on which are based ; 

(a) The perfect participle. 'I 

(h) The perfect, pluperfect, and I 
future perfect indicative. I 

(c) The perfect and pluperfect | Passive. 

subjunctive. I 

(d) The perfect infinitive. i 

On this stem (3) also are apparently formed the 
supine, future active participle, and future 
infinitive, active and passive. 

The inflexion of verbs falls into four con- 
jugations, distinguished by the ending of the 
present stem. As this ending is always ap- 
parent unmodified in the present infinitive^ 
that is chosen as the most convenient means of 
determining the conjugation. 

Conjugation. Present Stem Ending, Infinitive. 


1 

-a 

-are 

2 

-6 

-Sre 

3 

-e or -0 

-ere 

4 

-I 

-Ire 


Thus to be able to conjugate a verb it is 
hecaraary to know the present stem, perfect 
stem, participial stem, and present infinitive 


I Active 
V and 
I Passive. 


Active. 


active, and therefore these arc always cited 
as the prindpat parts of a verb : 

1. The Present Indicative (let 

person singular). 

2. Present Infinitive. 

3. Perfect Indicative (1st person 

singular). 

4. Past Participle Passive (nom. sing. neut.). 
Note . — If there is no past participle passive, 

the supine is cited, or, in the absence of a 
supine, the future participle active. 

The endings characteristio of the various 
persons are as follows : 

Active. Passive. 


Sing. 

plur. 

Sing. 

Plur. 

1. -o, -m 

-muB 

•r 

•mur 

2. -8 

-tis 

-rlfl, -re 

-mini 

3. -t 

•nt 

-tor 

-ntur 


Sina. 

1. -I 

2. -stl 

3. -t 


Note . — ^The perfect indicative active has its 
own endings : 

Plur. 

•mua 
-atls 

-Crunt (or ere. roHical) 

Before proceeding to deal with conjugation 
at length, it is necessary to give first the verb 
sum, I am, an irregular verb, which enters as an 
auxiliary into the inflexion of the regular verbs. 

Principal Parts 

PRBR. INI>. INBIN. PSItr. InD. FUT. PABTIO. 

Hum esse fui futunia 

Indioativj*: JMood. Subjunctive Hood. 

Present 


mim, I am 

8um\is, ioe are slm 

simuR 

Gs, thou art 

eHtis. you are sis 

Bills 

est, te, she, it is 

sunt, they are sit 

Bint 

eram, X toas 

Imperfect 

emmuB 

essemus 

eras 

eratLs 

essctls 

eiat 

erant esset 


ero. I shall be 

Future 

erimus 


erls 

eritls 


erit 

erunt 


fui, X have been. 

Perfect 

fuimus fuerlm 

fuerimus 

or I UKLS 
fulsti 

fuistb fuerls 

fuerltis 

fait 

fuerunt fuerlt 

faerlnt 


fuero, X shall 
have been 
fuerls 
faeiit 


fuexam, I had 
hem 


Future Perfect 
fueriiaus 


fuerltis 

faerlnt 


fuoras 

fuerat 


ftteiamos 

tueratls 

faerant 


Pluperfect 


folBsem 

fulsaes 

folsaet 


fntweixms 


fuissetU) 

fulssent 


Imperative Mood 

es, he thou 
eito. thou ehaU be 
^eeto^heOuiUbe 

Infinitive 
Free. esee,tobe 
Pert, fuiase, to have been 
Fat. futniua esse. Co teoftoitf tote 

^ote.-^There also occur : 

Xmperf. sabj. foiem. tons, font, torent 
Put. luf , tom 


este,te V 0 

estote. ve tihaU be 
Bunto, they thaU te 

Participle 
Put. tatamaeteuttote 
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The Four Gonjngatioiu 

Aotivk 

Indicative 

I II in TV 


PBSfiUDMT Bnoc. 
Pretient .... 

-O 

•aniuH 

-eo -6muH 

-0 

•Imus 

•lo -ImuM 


-&B 

•aus 

-6a -atia 

-is 

•itls 

-fa -Itis 


•at 

-ant 

-et -ent 

-it 

-mit 

-it -lunt 

Future .... 

-&bo 

-ablmua 

-6bo, &c. 

-am 

-6mus 

•iam 


•abis 

-abitis 


-68 

-atis 

-ies. &c. 


-&bit 

•abunt 


-et 

-ent 


Imperfect . 

•ftbam 

•abamus 

-6bam 

•6bam 


•i6bam 


•&bas 

-abatis 

&c. 

&c. 


&c. 


•abat 

-aiiant 





Pbrpeot Stem 
Perfect .... 

-avi 

-avlmiis 

-ul 

-i \ 


-Ivi 


-avlati 

-avistLs 

•uLstl. (ca. 

-Hi U,. 


&c. 


-avit 

-avCnint 


-vi Y^- 
-ulj 



Future Perfect . . 

-av-ero 

-averimus 

-ucrim 

-erim 


-Iverlm 


-averls 

-averltia 

Ac. 

&c. 


&:c. 


-averit 

-averint 





Pluperfect . 

-av-eram 

-averamuH 

-ueram 

-cram 


-Iveram 


-averas 

-avcratls 

&c. 

&c. 


&c. 


•avemt 

•averant 




Stfbjifnrifvr 

Present stem. 
Presout .... 

-cm 

-6mus 

-cam -eaiiiuK 

-am 

-amuH 

-Iam 


-6a 

•atis 

-eas -eatls 

•as 

-atls 

•ian. ^c. 


•et 

-ent 

-eat -cant 

•at 

-ant 


Imperfect . . . 

-arem 

-ar6muH 

-6rcm 

-erem 

■ 

-Irem 


•arfis 

-ar6tis 

-6r6s 

-erea 


-ires 


-aret 

•arent 

&c. 

&c. 


&c. 

PBfiFECT Stem 







Perfect .... 

-av-eriiu 

-averlmuH 

I -luriirt 

-crliu 


•iverim 

-averls 

-averltls 

1 Arc, 

&c. 


&c. 


-averit 

-averint 





Pluperfect . . . 

-avissem 


'Uls.sem 

-issem 


'ivlssem 

-avLsses, & 0 - 


&c. 

&c. 


&c. 




Impcratirr 





-a 

-ate 

-6 -etc 

-e 

-Ito 

-1 -Itc 

Pbksunt Stem. 

-ate 

-at6te 

-eUl -6t6te 

-Ito 

-ftdte 

•Ito -ItGtc 

1 . 

•ato 

-anto 

*6to -ent« 

-ito 

•unto 

-Ito -iimto 

i 

Infinitivv 

Present .... 

•are 


-ere 

-ore 


-Ire 

Perfect .... 

-avisse 


-uisse 

-Isse 


-iTisse 

Future .... 

-aturus esse 

•iturus esse 

-turns esse or 

-Iturus esse 





-surus esse 


1 

ParliciplG 

Present .... 

•ans 


-eiw 

' -ens 


•tens 

Future .... 

•aturus 


-Itunu 

j -turus or 

1 -suruH 

-Iturus 

Gcrtitid 


•andum 


-cudum 

1 endum 

1 

1 -icuduxn 


-1 


&c. 



1 &c. 


-0 





! 
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Passive 

To form the passive present stem, indicative 
and subjunctive tenses, present, future, and 

imperfect indicative and subjunctive, it is 
merely necessary to substitute for the active 
endings ; 

•o or -m -mua 

•8 -tis 

-t ^nt, 

the passive endings : 

-or -mur 

-ris -mini 

-tur -ntur 

Thus, if the future indicative active of audio is: 

audiaii), -cs, -et ; -emus, -etis, -ent, 
the passive will be : 

nudiar, -oris, -etur; -oinur, -emini, ojitiir. 

The passive prrfrct stem tenses in the indica- 
tive and subjunctive are formed l)y using the 
past participle passive, together witli the fol- 
. owing tenses of suoi : 


First Con/i4flro<ion.— Perfect in •avi, 
amo. love amaie amavt amatam 

But potob drink, has potum 

Perfect in -ui. 

cubo. lie cuhare oubui cabitum 

N.B. But Reco. cut, ban sectnm 

Perfect in -i, with lengthened root-vowel, 
la VO. wash lavare lavl lautum. lotom 

Iteduplicated perfect. 

6to. stand Btaie Btett statum 

Second Conjugation , — ^Perfect in -?/t. 

moneo. warn ninnere monui niouitiim 
Perfect in -ui, and past participle in dns {-sus). 


dooeo. tear/t 

docere 

dcxiul 

dot'-ium 

censeo, estimate 

ccDsere 

ceiisui 

ceuKum 

Perfect ill -.S'/. 




auKco. increase 

auicere 

aiLvi 

auctum 

Perfect in -vi 




repleo, fill 

roplere 

roplcvi 

Tcpletum 

1 IcdiiplicHl c{ 1 perfi'ct. 



tondiH), tJirar 

tondure 

tA>l.()Udl 

tonsum 


Perfect in -I, with lengthened root-vowel, 
video, see videre vldl vfeum 


huiic. Sfthf. 

In the Perfect, aum siin 

Fut. Perf. cro 

•• Pluperf. eram cksctt 

Thus the ist person plural pluperfect of rrgo 
will be recti essemus. 

The infinitiv^e passive is as follows : 

OONJ. I II 111 IV 

Pres. -W -1 drl 

Perl. -iltuH osso -itus esKe -tas or -su^ esse -Huh chko 

Put. -&tum 111 -itum Irl -turn ur -huni Irl -Hum Iri 


The imperative is : 

1 11 III IV 

-ire -AmiuT -rre -euiliil -ere -iiiiluT *Irf* -IinfiiT 

-ator -etor -Itor -Itor 

-fttor -ftntor -6tor -eutor -itor -untor -Itor -iuntor 

The Gerundive is -mlus arldcd to tho present 
stem. 

An analytical examination of the above tables 
of forms shows the following aids to verb 
inflexion : 


Third (Ujnj ligation, — A, Present formed by 
a<l(.ling -o to root. 

Perfoct in "si, 

rctfo, TuU rt‘(tcro rexl rc'ctum 

W’iiii fow excepllond whenever the nx)t ends in a 
mute consonant. 

Perfect in -ui, 

molo, ffHnd molcro innliil inolitum 

Kctlupli(uited perfect. 

cado, fall cadere ceddl enusurus 

Perfect in witJiout lengthening. 

verto. turn vertere verti verNum 

Porf<‘ct in -A with longthtmcd root- vowel. 

Apco, drive, do agere pjd actum 

Perfect- in -M. 

peio, Feek peterc pctivl pctltum 

B. Where tho present stem Is formed by re- 

duplication of the root. 


1. The future indicative in conjugations 1 

and 2 ends in -bo ; in conjugations 3 
and 4 in -am. 

2. Imperfect subjunctive can always bo 

formed by adding -m to the present in- 
finitiv’-e. 

3. In the passive imperative the 2nd person 

singular is the same as the present infini- 
tive active. 

4. The 3rd person plur. imperative active is 

3rd plur. indicative active +o. 

The tables only show the commonest type in 
each conjugation. Below are given the princi- 
pal parts of each of the various types of regular 
verbs. It will be noted that tho 3rd conjugation 
shows the largest variety. 


Bisto (bi-8to), set 

alstcre 

Rtiti 

Btatum 

gieno fKl-ffno). beget 

firlernere 

geijui 

ffenltum 

KP,n> (si-so), sott» 

Kerere 

BCVi 

satum 

bibo (bi-bo), drink 

bibore 

bibl 

— 


C. Whea'C the present stem inserts a nasal 
after tlie root- vowel, as is manifest from the 
past participle or perfect stem. 

Perfect in -si. 

flnffo. mould flngere flux! flotum 

Keduplioated perfect. 

tanso, touch tanseie tetlsi tactum 

I’erfect in -t, with lengthened root-vowol. 
fundo. pour fundere fOdl fOsam 

Perfect in -e, without lengthening, 
fludo. split fiudere fid! 
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Perfect in *ui. 

recumbo, lie down recumbere locubul recubitum 

D. Present in -no and -Uo (from -//lo). 

Perfect in -in. 

cerno. see oernere crevi cretum 

Reduplicated perfect. 

pcllo, drive pellere pcpwli pulsum 

Perfect in -at. 

cotitemno, despise coiitemnere contempsl conteniptum 

E. Present in -&>. 

fleoto. bend flectere flexi flexum 

F. Present in -«ro. Primary verbs, 

crosoo, grow ciesccie orStuDi 

Inchoatives (i.e. verbs describing a process) in 
-esco. 

calesoo. grov) hot calcHcere calul 

In •taco, 

dormiBCO, fall asleep dormisceie ilormlvi 

In - 08 ( 10 . 

veepenusoo, grow dwsk voHi>erascere vchfMirftvl — — 


Q. Present in • 

•essfj. 



cai>6sso. seize 

caiHJssere 

capcsHivl capesHitum 

H. Present in 

Perfect in -ui. 

-tiO. 



statuo. sH up 
ruo, rush 

.statuero 

ruere 

statui 

rui 

hUtutum 

niitunis 

Perfect in -xi. 




stnio, build 

struero 

^iruxt 

Hlnictum 

I. Present in - 

io. 



Perfect in -i, with lengthened 

root-vowel. 

faclo, make 

facere 

fed 

factum 

Perfect in -si. 




Rspiclo. look at 

asplcwre 

aspexi 

asiicctum 

Perfect in -ivi. 




cuplo, desire 

CUIXJTO 

cnplvi 

enpitum 

Perfect in -ui. 




laplo. seize 

mpero 

mpul 

raptum 

Reduplicated perfect, 
pailo, give birth to parere 

pejierl 

partum 


Fourth Conjugation . — Perfect in -Ivi. 

audio, hear audlre audlvl audltuiu 

Perfect in -si. 

Tiudo. bind vluclre vinxl vluclum 

Perfect in -ui. 

speilo. open apeilre aperid apertum 

Perfect originally reduplicated. 

xeperlo. find lepeilre repperl repertum 

Perfect in -i, with lengthened root-vowel, 
venio* come venln veol ventum 

Irregular Verbs. — Compounds of sum. 

These are conjugated like with the ex- 
ooption of 

possum, I cart posse potui 


Eote. — Possum (potis-sum) in its present sys- 
tem follows surrif dropping the and substitut- 
ing -t- before vowels— e.g. poteramt I was able. 

In its perfect s^'stem it is conjugated as be- 
longing to an obsolete form, poteot of the 2nd 


Conjugation. 




volo. wish. 

nblo, be unwilling. 

mftlo. prefer. 



Present 



Indie. 

Suhi. 

Indie. Subl. 

Indie. 

Sum. 

volo 

velim 

nolo nolitn 

malo 

malim 

vl.s 

veils 

nonvja uoIIh 

mavlM 

malls 

vult 

vollt 

uonvuit noiit 

mavult 

malit 

vf)liimiw 

vellnuiH 

nolumus nnllmua 

inalumufi 

mallnnis 

vultls 

vdltts 

iKirnniltis nolltis 

inavultiH 

mantis 

voluiit 

velint 

nolunt nolint 

Duilunt 

malint 



Imperfect 



voieiMim vellciu 

iiolGbaui nOllcm 

nial6baui 

m&llcm 



Future 




volam 

nolam 

malam 



•Gs, 'Ct, &c. -6s, -et, ike. 

•6s. et. &c. 


The perfect 

system is formed on a 

perfect 

111 -m. 


Infinitive 




voUo 

nolle 

malic 



volulsne 

nolulHKe 

malulsHe 



Participle 
volens nolens 

Foro, henr. 

Principal parts : /era, /erre, laZwni. 

Pres. Ind. : fero, fers, fert, ferimus, fertis, 
ferunt. All the other forms are regularly based 
on the principal parts, except 2nd person sing, 
imperative, fcr. 

Eo, go. 

Principal parts : eo, Ire, ii, itum. 



Indicative. 

Subjunctive. 

Prea. 

eo 

Imw 

earn 

eftnius 


Is 

Itifi 

efts 

efttis 


it 

eunt 

eat 

eant 

Fut. 

Ibtj 




Imperf. 

Ibam 


Irem 


Pert. 

U 

limuB 

ierlm 



Isti. ilsti Istls. Ubtls 




iit, It 

i6nmt 



Fut. Peri, iero 




PJupert. 

loiam 



Isaem 


Imperative . Infinitive, Participle. Gerund. 

1 Ito PrcH. Ire Pres, lens (geni- eundum 

live cuniis. &c.) 

Ito Itoto Perf. IsHC, lisse Fut. itCknui 

Ito euuto Fut. iturua eese 

Flo, beemne. 

Flo acts as the passive of faciOf make, in the 
present system. In the perfect system, and in 
the gerundive, the forms of facto are used. 


Indicative. Subjunctive. 


Vtts. flo — 

flam 

flSmua 

fis 

fla.s 

flAtia 

fit Aunt 

flat 

flftnt 

Fut. flam. *6ei. -et, &o. 



Imperf. flftbam 

fleiem 
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Impetalive. Infinitive* 

Pies, n fitfi fleil 

Edo, cat, 

Prinoipal parts : edo, edere, Mif 

Activk 


IndiccUive. Subjunctive. 


Pies, edo 

edlmus 

edlm. -am 

odimus, -amuB 

As 

As Ur 

eclis, -As 

edltLs. -Atis 

A.st 

edunt 

edit, -at 

ediut. -ant 

Fut. edam 




Imperf. edAbam 

Assom 


Imperative. 

Infinitive. 

Participle. 

Pres. As 

Aste 

Asse 

cdAns 

Fut. Astd 

AstAU; 

Asurus esse 

AsOrus 

Asto 

edunto 




Passive 

Pms. Iiulic. Srd. i^ers. Ring. &itur 
Impcrf. Subj. ,• CasCtur 

The perfect system is regular. 

Do, give. 

Prinoipal parts ; do, dare, dcd'7, datum. 


Active 

Indicative. Subjunctive. 

Pres. dO damus dem dfimus 

dfts datis d&s dStls 

dat dant det dent 

Fut. dabo 

Impf. dabam darem 

&c. 


Defective Verbs. — Aio, say, has only the fol- 
lowing forms : 

Pres. Indie, alo, als, alt, aiunt. 

Pres. Subj. aiils. aiat. 

Imperf. Indie. aiCbam. -fie, -at. -firaus, -fttis, -ant. 
Imperative, al. Participle, aldns. 

In/quam, say, has the following forms : 

Pres. Indie, inquam, inquis, -it, -Imiis. -ills. -iunt. 
Imperf. Inqulfibat Perf. Indlc. Inquit, inqulsti. 
Fut. inqulBs, Inqulet. imper. inque, inqnito. 

Fdr\y speak, has : 

Pres. Indie. f&tup (-f&mur in compounds) 

Imperf. „ (-fAbar, -fAbantur in compounds) 

Fut. „ fAbor, fAbitur (-fAblmur in compounds) 

Perf. „ fAtus suin, &c. 

Pluperf. „ fAtua eram, &c. 

Imper. fAre 

Inflnitive. fAif 

ProB. Part. f Ans 

Perf. Part. Pass. fAtua 
Gerundive. fandus 

Gerund. fandl, fandd 

Supine. fAtCi 

MeminI, remember ; ocll, hcttc ; coepi, begin. 

These three verbs, while Perfect in system, 
are Present in meaning. But memini has impera- 
live tnernento, memerUote, and odi has future 
participle osurua, 

ImperaoiicU Verba 

Some verbs occur only in the Sid person 
singular and infinitive, and are used imper- 
soi^y : 


The commonest are : 

Uoet, it is allowed, docet. U is fitting. Ubet. it is pleasino 

miaeret, U is pitiful. nintniit. U mows, plult. U vaina. 

oportet. it is neceesarv. pudet, it shames, taedet. it disgusts. ' 
tonat. it thunders. 

Prepositions* — ^The only part of speech re- 
maining that may present ajiy difficulty is the 
preposition. In Latin, prepositions govern, some 
the accusative, some the ablative case— the 
noim depending on them falls into one of those 
cases ; e.g. : 

ad urbom veni, I came to the city, 
ex Oriente lux, light from the East. 

The following propositions govern the accusa- 
tive : 

od, to. coutrA, against, pOnc, behind. 

adversuR, against, extrA. otUside. I)ORt. after. 

opposite to. 

ante, before. InfrA, beneath. praeter, beside. 

apud, among. iiitiT, between, propter, because of. 

circA iiitrA, w-ufMn. secundum, arrordiup to. 

circiter V juxta, beside. suprA, above, 

circum ) ob. on account of. trans, across. 

\ this side penes, in the power of. ultra, beyond. 

cItrA / of. per, through. versus, towards. 

The following govern the ablative ; 
a. ab. from. by. corara. in the presence of, 

absque, without. c\iin. u^h. 

clam, unknown to. sine without. 

palam. in sight of. de, from, concerning. 

ex, c, out of, from, prae, before, in front of. 

prci, before, for. tenus. as far as. 

Th(i following govern either case according to 
meaning : 

Accusative. Ablative* 

in, into, to, against .* in, among, on, 

sub, up to! under. 

Rubter, underneath! close to. 

suiMjr, over! upon. 

TramlatCy giving every possible meaning of : 
Rex vSnit ; milites pugnabunt ; mox ad- 
veniet ; fiat jiustitia, mat coolum ; puellae 
cocinerint ; lampada trtlda ; vox populi terri- 
bilis est ; quid facis, o demons ? noote abierunt ; 
Caesar nonvult regnaro ; maluistis domi manoro ; 
omnium assonsu proelium in cep turn erat ; Juno 
araatur ; monere ; audiebamini ; arnari dulce 
est ; qui» non meminit ? recumbere ooeperat ; 
caveto ; tulisset ; mala non ferenda ; horribile 
dictu ; oblivisci malum ost ; servi vincti erunt ; 
porta aperta ; fac ; sol caluit ; ipse ruet ; ipse 
rueris. Quis, talia fando, temperet a lacrimis ? 

Syntax, or the Use of Words 

SyrUax is the science of the use of words in 
sentences. 

Sentences are either Simple or Compound. 

Simple Sentenoes* — ^A simple sentence has two 
parts : 

1. The Subject: the person or thing about 

which something is stated. 

2, The PredicQie : that which is stated. 

Thus, in the sentence, Pompevua aignum dedit^ 
Pompey gave the signal, Pampeiua is the subject^ 
and aignum dedU is the predicate. 
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The Subject must be one of the following : 

1. A Substantive : rex^ the king. 

2. A Substantive Pronoun : ego, I. 

3. An Adjective, Participle, or Adjective Pro- 

noun concealing a hidden noun : audax, 
a bold man ; iratus, an angry man ; ista, 
that woman of whom you were speaking. 

4. A Verb Noun : decorum eat pro paJtria mori, 

to die for one’s country is a noble thing. 

Note ^ — A personal pronoun as subject is 
usually implied in the verb, and is not separ- 
ately expressed — o.g. loqnor, I speak. But for 
the purpose of emphasis the pronoun is ex- 
pressed — e.g. ego loquor et tu audis, I speak and 
you hear. 

The Predicate must be a verb, or a group of 
words containing and centring round a verb : 

Cicero advenit, Cicero amved. Advenit is 
predicate. 

Princeps oratorem ex omnibus disertissimum 
laudavit, the emperor praised the most 
eloquent orator of them alL From 
oratorem to laudavit is predicate. 

Agreement, — A Verb agrees with its subject in 
Number and Person ; 

Haeo tria aunt, these things are three, 

Romani vincunt, the Romans conquer. 

An Adjective or Participle agrees with the 
noun it qualifias in Number, Gender, and Case: 

Magnam partem dividunt, they divide a large 
part. 

The Relative Pronoun agrees with its ante- 
cedent in Gender, Number, and Person ; in Caso 
it follows the construction of the clause of which 
it is part : 

Quis cat homo quern video ? who is the man 
I see ? 

To sequor, qui fortis es, I follow you, who 
are strong, 

A Noun agrees in number, and, where pos- 
sible, in gender : 

1. In apposition to another noun, 

Juno, Jovis conjunx, Juno, the wife of 
Jove, 

2. When predicative of another noun after 
the verb mm or some similar verb : 

Croesus non semper mansit rex, Croesus did 
not always remain king. 

Note, — 1. When two or more nouns jointly 
are the subject, verbs and adjectives 
agreeing with them are generally in the 
plural: 

Romulus et Remus abierunt, Romulus 
and Remus urent away. 
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2. If the persons composing such a subject 

are different, agreement is with the first 
person rather than the second, and w ith 
the second rather than the third : 

Si tu et Cicoro id cupitis, ego et Caesar 
cupimus, if you and Cicero desire 
this, Caesar and I desire it, 

3. When the genders are different, adjectives 

show a preference for the masculine : 

Antonius Aegyptiaoque rogina profccti 
sunt, Antony and the Queen of Egypt 
set out. 

4. Where all the nouns denote inanimate 

things, the adjectives are neuter : 

Amor et dementia consanguinea sunt, 
love and madness arc kin. 

The Cases. — Noiyiinntive, the caso of the Name. 
The subject of a llnito verb is in the nomina- 
tive Ciiso : 

For tuna fortes adjuvat, fortune favours the 
brave, 

Vocatwc, the caso of Address, 

The vocative or nominative used as vocative 
stands isolated from the rest of the sentence, 
without any place in its construction : 

Infandum, regina, jubes ronovare dolorom. 
Unspeakable, O queen, is the pain thou 
biddest me renew. 

Accusative. — ^Tho Latin accusative expresses 
three main ideas : 

1. Limitations of time and space. 

2. Adverbial relations. 

3. Direct object. 

I. Limitations of Time and Space, 

1 . Duration of time : 

Quinque et viginti annos natus, twenty-five 
years old. 

Abhinc tres annos, three years ago, 

2. Extent of space : 

Arbor(^s quinquaginta pedes aliae, trees fifty 
feet high. 

3. Motion towards a thing or place. 

[a) The accusative alone is used with names 
of towns and small islands, and with 
domum and rus : 

Romam veni, I came to Rome. 

Rus ibo, I shall go to the country, 

{b) In the case of other words a preposition 
is used : 

Ad caatra fugerunt, they fled to the camp, 

II. Adverbial Relations. 

1. Accusative showing degree, in adjectives 
and pronouns in the neuter : 
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Multum sunt in venationibn», they are much 
occupied in hunting. 

Maximam partem soverus erat, for the moat 
part he uxjut stern, 

2. Accusative borrowed Jrmn Greek (misnamed 
accusative of respect). 

Generally us(3d with words expressing parts 
of the body ; 

Tromit artus, he tremhlea in his Inriba. 
Mentoin pressus, overwhelmed in mind, 

III. Accusative of Direct Object. 

The direct object of a transitive verb is in 
the accusative case : 

Exegi monumentum, I have wrought a monu* 
merit. 

Fabius in suam provinciain oxcrcitum 
reduxit, Fabius Ud his army hack into 
his own province. 

Verbs of snaking, saying, thinking, &c., have a 
second accusative agreeing with the object : 

llli mo comitem misit, he sent me to him as 
companion. 

XJrbem Romam vocavit, he called the city 
Home. 

Verbs of saying, thinking, perceiving, &o., 
may have as their object an accusative followed 
by an infinitive of which it is the subject : 

Scio te Romanum esse, I know you are a 
Roman (lit. I know you to be a Homan), 

Dixit se nuper venisse, he said he had lately 
come (lit. He said himself to have come 
lately). f ' ■ ■ v 

A similar construction is found with im- 
personal verbs : 

Toedct nil praeter coelum videre, it is wearU 
sortfie to see nought hut the shy. 

Some verbs of teaching, asking, concealing 
take two accusatives, one of the person, the other 
of the thing : 

Hoc solum te rogo, this one thing I ask you. 

Nihil nos celat, he. conceals nothing from us. 

Intransitive verbs sometimes take as object 
an accusative noun with meaning similar to 
their own : 

Somniaro somnium, to dream a dream, 

StcLdium currit, he runs a race. 

Note, — This is the construction known aa the 
cognate accusative. 

Translate : — Ruit per urbem. Revenit sub 
murum. Duxit milites trans pontem. Quot 
annos Romae eras ? Vincta manus. Te mitem 
praebuiati. Longam vivere vitam. Hoc unum 
VOS rogabo. Sentiunt se morituros esse. Nego 
me adfuisse. Dicunt se Cctesarem vidisse. 


Scio Ciceronem disertum esse oratorem. Pueros 
dooebat versus componere. Boadicea nuda 
pectus negat se talia diutius passum iri. Quod 
dixi, dixi. Istius libri primam paginam per- 
lexi, sed nolo te putaro me talia amaro. Patriae 
leges sacrao esse debent. Augur consulem 
monet hostes mox adfuturos esse. Multa 
timoo. Cicero so timidum proestitit. 

Genitive. — The genitive is the case which, 
speaking generally, translates the English word 
“of.’’ 

Thus, it is used : 

A. To define : 

Hoc regis nomen, this name of king. 

So to denote authorship ; 

Iste liber Platonis ast, that book of yours is 
by Plato. 

Words containing tho idea of accusing, con^ 
demning, convicting, or acquitting take a genitive 
of tho ol'fonco : 

Ambitus accusaro, to accuse of briberj/. 

linpiotatia absolutus, acquitt^ of blasphemy. 

B. To indicate possession : 

Amici Caesaris, CaesaPs friends. 

Hence the idiom in winch tlio genitive is 
used imporsotially with such a verb as cst, to 
denote something that is characteristic : 

Imbecilli anirni est suporstitio, superstition 
is a mark of a weak mind. 

Judicis est, it is the duty of a judge. 

Audocis anirni est, it requires a bold spirit. 

Under this head may bo placed the use of 
the genitive of pronouns and words denoting per- 
sons after adjectives meaning like, common, &c. : 

Viri propria est fortitudo, bravery is char- 
acteristic of a man, 

Mei similis est, he is like me. 

C. To denote Quality. 

1. Denoting an attribute of a person or 

thing : 

Vir excel lentis ingenii, a man of distinguished 
ability. 

Ingentis rnagnitudinis serpens, a serpent of 
enormous size. 

2. Denoting measure ; 

Exilium decern annorum, an exile of ten years. 

Murus decern pedum, a wall ten feet high. 

3. To denote indefinite value, tanti, quanti, 

pluris, minoris, parvi, magni, plurimi, 
minimi, maximi, are use<l predicatively : 
Sunt jurgia tanti ? does railing amount to 
so much ? 

And the first four are used with verbs of 
buying and selling to denote indefinite 
price : 

Fnimentum tanti fuit, com was so dear. 
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D. Partitive QenUive, 

I.e, the genitive of a whole, of which parh) or a 
part are distinguished : 

Quia deorum ? who of the gods ? 

Dimidium fact! qul coepit habet, he }\as 
half done the work who has begun it, 
(Well begun is half done,) 

E. Objective Genitive, 

Le, where the genitive is a person or thing 
acted on by the noun on which it depends, 
rather than acting upon it ; 

Hoc maximum poriculorum incitamentum 
est, this is the. greatest encouragement to 
confront danger. 

Thus ctrnor 'parentum can mean either “love 
towards . . . or “ love felt by one’s parents.” 

Under this head may bo placed the uso of 
the genitive with adjectives signifying desire, 
knowledge, recollection, fear, participation, and 
their opposites, together with iMljoctivea in 
-ax formed from verbs, and many participles 
used adjectivally : 

Avidus pecuniae, greedy of money, 

Benehcii immemor, apt to forget a kindness. 

Antiquitatis peritus, learned in archaeology. 

Circus capax populi, a circus big enough to 
hold a nation. 

Officii negligens, neglectful of duty* 

Akin to the objective genitive is the use of 
the genitive of the thing which after obliviscor, 
forget ; metnini, romomber ; reminiscor, re- 
collect ; admoneo and commoneo, remind ; 
misereor and miseresro, pity ; and Impersonal 
Verbs of Feeling, such as piget, pudei, taedet, 
miseret, and paenitet. 

Officii sui comrnonere, to remind (a man) of 
his duty. 

Taedet mo desidiae, I am tired of sloth. 

Miserere rnei debent, they ought to pity me. 

Translate : Statuain auri do(lica\dt. Ille 

equus regia est. Motus deorum maguam par- 
tem hominum regit. Oblitus es iter plenum 
poriculorum esse. Quanti libros vendidisti ? 
Tantae molis erat Romanam cf)n(Jero gontom. 
Fiirti accusatus judicetn praeteritao aniicitiao 
odmonet. Timor deorum. Viginti annorum 
bollum. Satis industrial quis habet ? Deorum 
oblivisci nefas est. 

The Dative. — Dative of indirect object, i.e. 
the case of the person or thing to whom any- 
thing is told or given* 

This dative is used with many intransitive 
verba signifying pleasing, helping, sparing, par- 
doning, appearinjg, speaking, believing, obeying : 

Si ilia tibi placet, if she is pleasing to you. 

Ik>ni8 nocet qui malis parcit, he harms the 
good who spares ihe had, 

Amicis coiffido, I trust my friends. 


Kegi haeo dicite, tell this to the king, 

Praedam militibus donat, he presents the 
booty to the soldiers. 

Verba of this class are used in the passive only 
imporsoualiy ; 

Pio generi parcitur. the pious raoe is spared, 

Mihi invidetur, I am envied. 

Caosari paretur, Caesar is obeyed, 

A similar dative is used after many verbs 
compounded with the prepositions ; 

ad, ante, nb, sub, super, ob, 
in, inter, de, con, post, and prae. 

Subvenisti homini jam perdito, you have come 
to the help of a man who is already lost, 

C'onsiliis interdum fortuna obstat. Fortune 
sometimes opposes our plans. 

l*rao8entia confer praeteritis, compare things 
present with things past. 

'rho use of tho dative after adjectives imply- 
ing nearness, fitness, likeness, help, kindness, 
trust, obedience, or their opposites, is akin to the 
idea of the indirect object ; 

Tlli par iii belligerando, his equal in warfare. 

Mihi amicissimus, most friendly to me. 

Notc,-^ThQ following take genitive or dative ; 
communis, common ; proprius, proper. 

•i’ho following take dative more usually, but 
genitive sometimes : affinis, akin ; alienus, for- 
eign ; par, equal ; sacer, sacred. Similis, like, 
generally takes genitive. 

Dative of Reference. — This use of the dative 
denotes the person to whom a statement refers, 
of whom it is true., or to whom it is of interest : 

Intercludere hostibus commeatum, to cut off 
the supplies of the enemy. 

Akin to this dative is the uso familiarly known 
as tho Ethic Dative, which is used in tho case 
of pemonal pronouns to suggest concern or 
interest on the part of the person denoted : 

Quid rnihi Celsus agit ? what is my Celsus 
doing ? 

Sit mihi orator tinctus litteri^, our orator 
should have a smattering of culture. 

Dative of Agency. — The dative is used to 
denote agency I’ogularly with tho gerundive ; 

Vobis erit videndum, you will have to see to it. 

Cai*thago lloinania delenda est, Carthage 
must be destroyed by the Romans. 

Also, less freely, with the past part. pass. : 

Civis formidatus Othoni, a citizen dreaded by 
Otho, 

Dative of Possession : 

Eat mihi hoe consilium, I have this plan, 

Roma, tibi quot sunt cives ? 0 Ro^ne, how 
many citizens hast thou P 
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Dative of Purpose. — Thia use of the dative 
denotes the object prompting an action^ or the 
purpose of a thing's existence : 

Canem tibi praesidio rolinquam, 1 will leave 
the dog as a guard for you, 

Exemplo est magni formica laboria, the ant 
is an example of great industry. 

This construction is used in a special idiom 
with the gerundive ; 

Decemviri stlitibus judicaridis, decemvirs for 
judging disputes. 

Dative of Direction. — This use is solely 
poetical : 

It clamor coolo, the shout rises to heaven. 

Translate : Imperator rnihi dixit, “ du pocu- 
niam mulieri.” Castris aggeroin eircumdedit. 
Rex innocentibus favet. Quomodo tibi per- 
suadebo ? Cohorti praeest. Judicis cst justi- 
tiam favori antoponere. Medicinus ei inorbum 
deminuit. Plato mihi maximus est philoso- 
phorum. Quis mihi honororn detrahet ? Uxor 
tibi ost amanda. Longum iter rnilitibus facien- 
dum est. Viginti homines praesidio rolicti sunt. 
Cui bo no est ? Mox Caesar tibi veniet atixilio. 
Diotatorom oroaverunt hostibus expellcndis. 
Urbs Romae proxima. Haec arma pugnao 
idonea sunt. 

Ablative , — ^The Latin ablative comprises the 
uses of throe coses originally distinct in form 
and meaning : 

The Ablative or from-caae. 

The Instrumental or with-case. 

The Locative or wherc-ceu^. 

A. Genuine Ablative. 

Separation . — Verbs of freeing, depriving, lack- 
ing^ and their corresponding adjectives take 
the ablative, as also the adverb procid, far 
from : 

Populum metu liborat, he frees the pejople 
frmn fear. 

Leva me hoc oner©, relieve me of this burden, 

Curis liberatus, free from cares. 

Note. — Compounds of dis* and sd- require a 
preposition with the ablative : 

Dissentio a te, / differ frmn you. 

Ablative of Comparison. — ^The ablative is used 
with comparatives as a substitute for quam^ 
than, with the nominative or accusative : 

Natu Catullo major est, he is older than 
Catullus, 

Neminem Lycurgo utiliorom Sparta genuit, 
Sparta bore no son more useful to her 
than Lycurgus, 


Ablative of Source. — Chiefly used with the 
participles natus and ortus : 

Nate dea, O goddess-bom / 

Note. — Pronouns regularly require ex : 

E quo natus ? sprung from whom f 

Ablative of Agent. — ^The ablative with ab is 
used to denote tiie personal agent : 

A Bruto intorfoctus, slain by Brutus. 

B. Instrumental Ablative, 

1. To denote means : 

Hosta vulnoratus, wounded by a spear. 
The ablative is used in this grade of meaning 
with utor, use ; fruor, enjoy ; fungor, 
perforin ; potior, got possession of ; vescor, 
eat. 

Libris utitur, he uses his books (lit. he 
benefits himself by his hooks). 

Pane vcjscor, I cat bread (lit. I feed 
myself by means of bread). 

Similar is the use of the ablative with opus 
est, there is need : 

Quid opus est verbis ? what need is 
there of iwrds ? 

The same sense is apparent in the use of 
the ablative : 

(а) With nitor, lean on ; innixus, 

leaning on ; and fretus, sup- 
porteci by. 

Fretus virtuto, relying on courage 
(lit. supported by). 

(б) With verbs denoting to consist of : 
Venis et nervis et ossibus con li- 
nen tur, they are made up of veins, 
sinews, and bones. 

(c) With verbs denoting exchanging, 

mixing, accustoming, or joining : 
Pace bellura mutavit, he has ex- 
changed v ar for peace. 

Virtus pulchritudine conjuncta, 
virtue joined with beauty. 

(d) With facia and fio : 

Quid fecisti scipione ? what have 
you done with the stick ? 

(e) With verbs and adjectives of 

plenty, fulness, and possession : 
Villa abuiidat gallinS, the farm 
abounds in poultry. 

Omni culpa carons, free from any 
blemish. 

Note. — But plenus, full, more usually 
^ takes the genitive. 

2. To denote cause : 

Coeptis immanibus eflera Dido, Dido 
driven mad by her awful deeds. 
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Hence the use with verbs denoting ^nental 
states, os 

deloctor, I am pleased. glorior, I glory, 
gaudeo^ 1 rejoice. fido, I trust. 

laetor» I am glad. confido, / trust. 

contentus, scUisfied. 

Ilium, quo antca cotihdebant, metuunt^ 
him in whom they trusted once, they 
fear. 

3. To denote attendant ciramistances : 

(а) Personal manner : 

Cum elophanti facie puer natus eat, 
the boy was bom wUh an elephant's 
face. 

Silentio evasit, he slipped away in 
silence. 

(б) Outside circumstances : 

Hxercitum duarurn cohortiuin dam- 

no deducit, he leads his army back 
with a loss of two cohorts. 

(c) With cum, with, to denote accom- 
panime?iit : 

Cum Caesare omnis spoa salutis 
absumpta t5st, with Caesar died 
all hope of safety. 

4. To denote description. 

In tliis sense th(j abJative is used with an 
adjective in agreement with it ; 

Suinma virtute adulescens, a youth of 
high courage, 

Hximia forma est, she is of exceptional 
beauty. 

5. To denote degree of difference : 

Dimidio minor quam J^ritarmia, smaUer 
by half than Britain, 

Paucis ante diebus, a few days before. 

6. To denote price. 

With verbs of buying and selling : 

Vendidit hio auro patriam, th is 7nari sold 
his country for gold. 

7. To denote that in respect to which some- 

thing is or is done : 

Major natu, older (i.o. greater as to age). 
Minor natu, younger. 

Eloquentia ceteris praestitit, he sur- 
passed the rest in eloquence. 

Under this head comes the use of the ablative 
with dignus, worthy, and indignus, un- 
worthy : 

Supplicio digni, deserving of punishment. 

8. Ablative Absolute. — This is a phrase con- 

sisting of a noun and a participle or 
another noun in the ablative case. It is 
independent of the construction of the 
rest of the sentence; hence the name 
AhsoliOe. 
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It has the force of a dependent clause 
and thus may denote : 

1. Time, 

Natus est Augustus oonsulo Cicerone, 
Augustus was bom when Cicero was 
consul. 

2 . (Condition. 

Te duce, vincomus, if you are leader, we 
shall win. 

3. A state of things in spite of which some- 
thing happened. 

Paucis dofendontibua oppidutxi expugnare 
non potuit, though the defenders were 
few, he could not take the town. 

4. Manner: 

Incitato cquo so hostibus obtulit, he set 
spurs to his horse and charged the foe. 

C. Locative use of the Ablative. 

Place where is regularly denoted by the abla- 
tive with a preposition : 

Corpus in via report urn est, the body vxxs 
Jound in the road. 

Place whence is denoted in the same way : 

Ab Africa eras redil>it, he will return to- 
7norrow from Africa. 

But in both these senses 

(а) Names of towns and small islands ; 

(б) Dome, ruro ; 

(c) Any ablative in poetry 
are used without a proposition. 

Tww at which : 

Idibus Martiis accidit, it happened on the 
Ides of March. 

Tiine within ivhich : 

In decern annis qiiator consul fuerat, he had 
been consttl four irmes in ten years. 

Note. — The preposition in is necessary : 
(a) with words denoting time of life or 
office, unless qualified by an adjective ; 
thus ; 

In puoritia, in boyhood ; but priiiia 
pueritia, in early boyhood. 

In consulatu, in his consulship ; but 
quarto consulatu, in his fourth con- 
sulship. 

(6) In phrases expressing situation ; 

In tali tempore, at such a season. 

(c) After a numeral adverb : 

Ter in anno, threx. times in the year. 

Translate : Nemo nobili genere ortiis potest 
honestate carore. Vir sapientia vacuus. Fatis 
desertus ab Africa curn decern servis rediifc. 
Caesar a Bruto pugione interfectus est. Quid 
melle duloius, quid leone fortius eat ? Nemo 
qui came vescitur potest vita frui, Coelum 
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monte quoclam fretum eet. Quid me& Tulliola 
fiet ? Proelio victus urbem militibus complet. 
Gaudeo Ronianorum victoriis. Bonis auspiciis 
profecti sunt. Pater lili virtute glorlatur. Sua 
sponte pecuniam reddiderat. Equum Smi 
singulari velocitato. Judaea capta, Titus rev8nit. 
Sole oriente volucres caiiore coeperunt. Vere 
resplendent columbae. Jove adverse victor 
revenit. Omni pccunia absumpta, nobis la- 
borandum est. ras.sis crinibus deorum altaria 
petunt. Londiriio prufectus triginta diebus ad 
Africam pervenit. Tertia bora adero. Haustus 
ter in die sumendus. 

Case Construction with Impersonal Verbs.-** 

Miseretf piget, pacnitet, pudety taedety take an 
accusative of the person and genitive of the 
cause ; 

Miserot me alienorum injuriorum, / pity the 
injuries of others. 

Deceit dMecety take an accusative of the person 
with an infinitive as predicate : 

Te decet haeo dicere, it heemnes you, to say 
this. 

Libet, licety liquet, contingity convenit, evenity 
expedity take a dative of the person : 

Ne libeat tibi quod non liceat, let not that 
please you which is not allowed. 

IrUereatf it is of importance, it concerns, 
takes the genitive of the person or thing con- 
oemed, save in the case of the possessive pro- 
nouns, when it takes the ablative fominino : 

Hoc plebis interest, this concerns the co7nmon 
people. 

Multum veatra interest, it concerns you much. 

Referty with the same moaning as intereaty is 
used in the same way, save that the construction 
with the genitive is rare. 

Pertinety attinety take tho accusative with cui: 

Quid ad me attinet ? what does it concern me ? 

Oportet is used with the accusative and infini- 
tive, or with the sul.)junctive alone : 

Oportet loquamiir, we must speak. 

Hanc scire oportet lilia tua ubi sit, this wwnan 
must know where your daughter is. 

Translate : Toedet mo tot imitatorum. Pudet 
eum pigritiae. IMultum Caesaria interest hoc 
scire. Parura te decet tales libros legoro. Cuivis 
licet suum servum punire. Haud mea interest 
Caesarem Gallos vixisse. Oportet nos id solum 
faoere quod bonis civibus licet. Multum ad 
regom attinet populum legibus par^re. Mox 
paonitebit me clementiae. Quid nostra refert 
Lesbiam & Catullo amari ? 

Uses of Adjectives. Position, — In prose the 
natural position for the adjective in Latin is 
after the word it qualifies, unless it is desired 
to ernnhasize it. 


There are cases of set phrases depending for 
thoir meaning on the position of the adjective — 
e.g. : 

inensa secunda—o second table. 
soounda dessert. 

Adjectives are often used alone in the sense 
of substantives, thus 

Boni can moan good men. 

Bonae ,, of a good woman. 

Bona „ „ goods. 

Superlatives expro.ssing order or sequence 
in time or space are often used to denote a part 
of the noun that they qualify — e.g. : 

Primo vere, at the beginning of spring. 

Media nocte, in the middle of the night. 

The Comparative is used where English would 
use tho positive after another comparative fol- 
lowed by quam : 

Divitior ('-st quam cultior, he is more rich 
than polished. 

Tho Superlative is used with quam to express 
tho utmost possi})lo limit : 

Horninom quam mitissimum interfecisti, 
you have killed a man who was as gentle 
as a man can he. 

Partem quam max imam tibi donabo, 1 will 
gh'e you the largest part I can. 

Translate : Omnes boni media nocte dormiunt. 
IVIulierem formosiorem quam pudentiorem 
amare stultissimi est. Puori poma quam 
maxima capiunt. Athenienses Socratem homi- 
nem quam sapientissimum veneno interierunt. 
Maxima pars bonorum tuonim igne consumpta 
est. Dei fortes homines diligunt. 

The Use of Pronouns. — ^The reflexive pronoun 
scy and its possessive suus, are used in all 
clauses. 

A. When reference is made to the gram<matical 
subject of the clause : 

Milc^s so ipse interfecit, the soldier slew him- 
self. 

Si se telo defendorot fur, if the thief should 
defend himself with a weapon. 

Hoc sibi nomen adrogat, he assumes this nasne. 

Litteras ad se ab amico inissas produxit, he 
produced letters sent to him by a friend. 

B. When reference is mcule to a logical 
subject : 

Sui colligendi hostibus facultatem rolinquunt, 
they allow the enemy the opportunity to 
collect themselves. 

Jusso magistro equitum abdioare se magis- 
tratti, vjhen the Master of the Horse had 
been bidden to depose himself from his 
office. 



LATIN 


Suus is idiomatioally used in conjunotion with 
quisque^ each : 

Suam quisque puollam malit» each pre- 

fers his oum sweetheart, 

Suum cuiquo donurri dabo, I wUl give each 
man a separate gift. 

As Latin has no reciprocal pronoun to express 
the idea of “ one another,” use is mode of the 
periphrasis “ inter The following examples 
will explain its use : 

Puellae inter se amant, tfie girls love one 
another. 

Romani et Carthaginienses inter se otlio sunt, 
the Ro-mans and Carthaginians arc hate- 
fid to one another. 

Hem inter se disputant, they discuss the matter 
with one another. 

Munera inter so donant, they give one another 
rewards. 

The relative pronoun qiii, qvae, quod always 
refers to a noun or pronoun which is called tho 
antecedent. 

Thus, in the sentence homo quern vidu the man 
w'hom I saw, homo is the antecedent. 

The autecetient is sometimes omitted in 
Latin : 

Qui deos venerat\ir nil timet, he who worships 
the gods fears nothing. 

The relative pronoun is used sometimes with 
tho meaning of talisy such : 

Qui meus amor in te cst, such is my love 
towards you. 

Quae tua natura est, sucJi is your disposition. 

Qua es diligemtia, such is your diligence. 

The relative is also used at the beginning of 
a clause where English would use a demonstra- 
tive pronoun with a conjunction, thus ; 

Res loquitur ipsa, quae valet plurimurn, the 
thing speaks for itself, attd this is of 
great weight. 

Caesari haec nuntiata sunt, qui statim pro- 
fectus est, this was told to Caesar, and 
he set out at once. 

Note. — ^Tho relative is never omitte<l in Latin, 
as it is sometimes in English. Thus “ tho man 
I saw ” is always homo quern vidi. 

Quis, anyone, is the weakest of the iiidofinito 
pronouns. It is almost always used after si, 
if ; unless ; nc, lest ; numf whether. 

Rogat num quis venerit, he asks whether 
anyone has come. 

Aliqiiis, someone, is more deilnite than quis : 

Aut ipse occurrebat aut aliquoa mittobat, he 
would either come to meet him himself 
or send so^nebody* 
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Quidam, a certain one, is tho most definite of 
all; 

Quidam ex militibus, a certain soldier. 

Quidam ex his ad Nervios porvenerunt, some 
of these got through to the Nervii. 

Quisquam, anyone, is very general in its 
meaning : 

Estne quisquam omnium ' mortalium ? is 
there anyone of all mortal men f 

Quisque, each one, is used idiomatioally as 
follows. 

1. With superlative adjectives: 

Piissimus quisque tyrannum edit, all the 

most pious men hate a tyrant. 
Fortissimus quisque bcllo cecidit, all the 
bravest fell in the war. 

2. With s^ms (of. suh Reflexives). 

3. With ordinal numerals. 

Septimus quisque filius, every seventh son. 

Translate : INlulior so in flumen praecipitavit. 
Si quis HO interfitnt. Suo cuiquo judicio utendum 
osl. Exercitui diem primam quamque dicit. 
Nec quisquam tantiam audet adire virum. 
Exoesserunt urbe quidam, alii mortem sibi 
consexverunt. Quod tuum ingenium est, doc- 
tissimum quemque Graocorum suporavisti. 
T'iberius spectaculis quae ab aliquo ederentur, 
quam rarissimo interfuit. Nisi quis advenerit, 
abibo. Optime vivit qui omnia arnat. Haec 
regina<3 dixi, quae nihil locuta est. Ne saucio 
quidem sui recipiondi facultas dabatur. Onmiuo 
est arnans sui virtus. 

Syntax of the Verb. Indicative Mood, Present 
Tense. — I'he present tense represents three 
grades of meaning : 

1 . What happens at tho present time : 

Amo te, I love you. 

2. What is continuing to happen at the 

present time : 

Ambulo, I am walking. 

3. What is true at all times : 

Fortuna fortes adjuvat. Fortune helps the 
brave. 

It has also a specialised use with jam, and^ 
other words of similar meaning, to indicate 
something that began in the past and is still 
going on : 

Jamdudum ot^t iiitus, he has been indoors for 
a long time (and is there now). 

In narration, when it is desired to make iho 
account especially vivid, the present tense is 
used for the past, more particularly by the 

y 
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tiiatoriaoti. This use is known as the Historic 
Present. 

Dumnorigi custodea ponit, he set guards over 
Dumtvorix, 

Of, English, “ Although you knew he was 
there, you go and do a silly thing like tliat.'* 

The present tense is also used to indicate an 
attempted action : 

Censeat is qui poenatn romovet, lei him who 
ia for removing the penalty express his 
opinion — i.e. who is trying to re^nove. 

Future Tense, — ^The future expresses : 

1. What will take place, 

2. What will bo in the couise of taking place. 

In foro ambulabo, 1 shall walk in the 
fomm^ or I shall he walking in the 
forum. 

In expressing future time, l^atin ls far more 
exact than English, taking caro to denote, by 
the use of different tenses, the precise order in 
time of the actions they express. Thus : “If 
1 toll them this, they will bo annoyed,’* btxsomoa 
in Latin, Si haec illis dixrro, iraseentur, w’hich 
means literally, “If 1 shall ha\'o told them 
this, &o.” The Latin mind saw that the “ tell- 
ing ” must precede the “ becoming annoyed ” 
which is to result from it, and expresses that 
fact by the use of the future perfect. 

Similarly, where English says, “ I’lio man wHo 
kills Caesar will have to bo brave,” Latin has 
Oportehit forlem esse cum qui Caesarem occidcl, 
or literally, “He who shall kill Caesar will have 
to be brave ” — i.e. “ Ho will have to bo brave at 
the time when he shall in the future kill Caesar.” 

Similarly, “ I shall go away before you come ” 
is in Latin, Abiero antequam venies. 

Imperfect Tense. — ^The primary sense of tlio 
imperfect is to denote what was happening at 
a moment in the past : 

Ibam forte via sacra, I was going hy chance 
along the Holy Way. 

Akin to this sense is the meaning of doing 
a thing repeatedly in the post : 

Equos verborabat, he kept on whipping his 
horses. 

Abbino decern annos piia ludebam, ten years 
ayo 1 used to play hall. 

The imperfect is also used like the present 
with jam and similar words to indicate some- 
thing that was happening at a given moment 
and had then been happening for some time : 

Jamduduin debam, 1 had been wcephuj for a 
long time. 

Another use in which the imperfect resembles 
the present i.s in denoting an attempt to do 
something : 

Quid fociebas ? what were you trying to do f 


Perfect Tenae.'^The Porfeot Tense haa two 
grades of meaning : 

1. Perfect, Scripsi, I have written. 

2. Aorist, Scripsi, I wrote. 

Quid hodie fecisti ? what have you done to- 
day! 

Quid heri fecisti ? what did you do yesterday ! 

Future Perfect Tense, — The future perfect de- 
notes an act that will, at a certain future time, 
be completed : 

Cras abiero, hy to-morrow I shall have gone. 

For the use of the future perfect in expressing 
relations of time, cf. further the notes on the 
future tense 

Pluperfect Tense. — This tense indicates that 
an act was, at a time in the past, completed : 

Caesar milites pugnare jussorat, sed illi nole- 
bant, Caesar had ordered the soldiers to 
fight ^ hut they were not willing to do so. 

Note. — In lettcu’s, what are known as Epis- 
tolary tenses are often used — that is to say, 
the writer uses a tense which is more suited to 
the time of reading the letter than to the time 
of writing it ; c.g. : 

Cum hanc epistolain scribebam, sol oceidebat 
et aves jam tacuerant, as 1 write this 
letter the sun is setting, and the birds have 
already ceased to sing. 

Translate, giving every possible moaning of : 
Pompeius abiit priusquam Caesar Romam ad- 
veuorat. Si non proporabis c^ccasionem praeter- 
mittes. Ut puto, deus ho. Conticueruni omnes 
intontiquo ora tenebant. ObsidcvS per tres dies 
interrogabat. X*uer nutricem amabam. Hostes 
nostros progredi frustra prohibobant. Viliam 
J^uteolis jam decom annos habeo. Cum mortuus 
erit, tibi scribam. Nihil habebam quod scribe- 
rem, neque enim novi quidquam audieram. 
Dum vitat taurum, in fossain cadit. Jam diu 
cupio Romam visoro. Virtus homines optime 
ct)n8ervat, Antequam vSnisti, to venientem 
audieram. 

Subjunctive Mood. — In independent sentences 
the subjunctive is used in the following grades 
of moaning : 

1. To express Command. 

Stot porta aperta, let the door stand open. 

Precemtir, let us pray. 

Under this head come the following special 
idioms : 

(a) Nc with the 2nd person of the poilect 
subjunctive : 

Ne hoc feceris, do not do this. 
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(6) The use of the historical tenses, generally 
in the 2nd person, to denote what should 
have been done in the post : 

Vera locutus esses, you should have 
spoken the truth. 

Romam ires, you should have been going 
to Rome. 

2. To express Wish. 

Sit tibi terra levis, may the earth lie lightly 
on thee. 

Hence the idiomatic use of the subjunctive 
with ulinam: 

Utinain vonisses, umdd that you had come. 

3. To express Doubt. 

Quid faciain ? what am I to do ? 

Quid focereiii ? what was 1 to do 9 

4. To express a Condition. 

Pluros amicos sic habeas, in this way you 
would have more friends. 

Caesari non paream, 1 would not obey 
CcBsar. 

Translate, giving every possible meaning of : 
Sit iinperator clomcns. Milonis gladiutn no 
contempsoris. In pruolio mortem oppetisses. 
Isturn librurn niilii monstres. Quid focerci 
AnU)nius V Inter so pugnent. Illurn rogis 
pattern esse crederes. No sit serves proeax. 
ITtinam do negotio doatitisset. Jovis oodem 
ineanius. Ego, mehercle, non dubitom. Ooe- 
lum augur observet. Aquam potius quam 
vinura bibercs. 

Imperative. — ^The imperative mood expresses 
comtnand : 

Dio mihi, quid agis ? tell me what are you 
doing. 

The forms in do, dote, are ospocially used 
when the command is to do s(^m(3thing in the 
future or generally, and so they are always 
employed in tho text of laws. 

Duo consules suiito, let there he two consuls. 

Prohibition is expressed by the imperative 
noli with the infinitive; 7ioli me tangcre, touch 
me not. 

Also, with a more abrupt force, by the use 
of ne with tho perfect subjunctive, commented 
on above. 

Infinitive, -^The commonest use of tho infinitive 
is Prolative — i.e. to complete tho construction i>f 
other verbs. The verbs taking the infinitive 
are : 

Verlxi of knowing, teaching, learning : 

Mox discetis mala pati, you will soon learn 
to hear troubles. 

Philoscphia dooet non timere mortem, phUo* 
aophy teaches not to fear death. 


Verbs of wishing, intending • 

Corte statuerat n<jn adesso, he had certainly 
decided, not to he present. 

Cato sorviro quam pugnare mavult, Cato 
prefers to be a slave rather than to fight. 

Stoicus esse voluit, he wished to be a Stoic. 

Verbs of cusUnn, duty, ability: 

Nihil in occulto agere soloo, 1 am accustmried 
to do nothing underhand. 

Debes hoc scribere, you ought to write this. 

Proelio adesse nequibat, he was unable to be 
present at the battle. 

Verbs of hegimiing, frying, continuing, hasten- 
ing, and tJieir opposites : 

Cum ver esse coeporat, when it began to be 
spring. 

Frustra mihi subvenire conamini, in vain do 
ye try to aid me. 

lllud jam rnirari desino, 1 am already ceasing 
to wonder at that. 

The Passive of verbs of saying and thinking: 

Lucullus dicitur pavonum linguos edisse, 
Lucullus is said to have eaten peacocks' 
tongues. 

Tho past tenses of the infinitive are used in 
l..atin in a manner different from the English 
idiom after verbs denoting ability, duty, &o. 
The following table will illustrate how in Latin 
(he past tense is conveyed by the principal 
verb, where in English it would have been 
contained in tho infinitive. 

I otight to do this, dobeo lioc facore. 

I ought to have done this, debobam hoc facore. 

J could have done this, potui hoc facere. 

Potiii hoc ferisse thus means, “ I could at 
that time have had this completed.” 

Accusative, and Infinitive. — ^Tho tenses of tho 
infinitive follow the sense — that is to say, if 
tho infinitive expresses what was happetiing 
at the time of tho principal verb, tho present 
infinitive is used ; if it expresses what had 
happened at tho time of the principal verb, 
tho perfc3ct infinitive is used ; if it expresses 
what was still to happen at tho time of tho 
principal verb, tho future infinitive is used. 
Thus : 

Intolligo cum vonturum esse, I understand 
he ivUl come. 

Intelligebam eum venturum esse, 1 understood 
he woidd come. 

Intelligebam eum venire, I understood he 
was then coming, 

Intelligo eum venire, I understand he is 
now coming. 

Intelligo eum venisse, / understa^id he came. 

Intelligebam eum venisse, I understood he 
had come. 
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The infinitive is used as the subject of im- 
personal verbs and verbs used impersonally : 

Forsan et haeo olitn meminisse juvabit, per- 
haps one day it will give vs pleamre to 
remember these things, 

Curae est scire Caesarem abiisse, it is an 
anxiety to know that Caesar has departed, 

Oerund and Qerundive , — ^The gerund is a 
verbal noun, and so is ased in some noun con- 
structions as follows. 

The Genitive is used idiomatically with causa 
and gratia: 

Fugiendi causa, for the purpose of fieeing. 

It is used objectively : 

Amor pugnandi, love of fighting. 

Also it is used after some adjectives : 

Avidus bellum gorendi, eager to wage war. 

The Accusative is used with ad to express 
purpose : 

Milites od pugnandum misit, he sent soldiers 
to fight. 

Non aptus est taurus ad equitandum, a hull 
is not suited for riding. 

The Dative is used with adjectives implying 
fitness^ &o. : 

Loons pugnando idoneus, a place suitable 
for fighting. 

The Ablative is used to denote meam, cause^ 

&o. : 

Discit docendo, he learns by teaching. 

Also with a, de, eXt in : 

In vitia corrigendo summa ost voluptas, 
there is a great pleasure in correcting 
faults. 

De coenando deliberant, they dellherale about 
dining. 

If the verb is transitive, it is more usual in 
Latin to use, instead of the gerund, the gerundive 
as an adjective agreeing with the object. It is 
important to remember that in this construction 
the object takes the case of the gerundive. 

Thus, the example above might more idioma- 
tically read : In vitiia corrigendis summa est 
voluptas. 

The gerund and gerundive are frequently 
used impersonally : 

Pugnandum est, one must fight. 

Nobis eunclum est, we must go. 

Translate^ giving every possible meaning of : 
Infandum, regina, jubes ronovare dolorem. 
Duloe et decorum est pro patria mori. Si monu- 
mentum requiris, oircumspioe. Tres cohortee 
adducit oppidi oppugnandi causa. Optissima 
est ha^ occasto ad leges mutandas. Non 
debuisti munera militibus dare. Juvat ire et 
Dorioa oastra viaere. Meridie coenare solebat. 
Meridie ooenavisse narratur. Ambitus con- 


demnari turpe putamus. Vires acquirit eundo. 
Brutus dioitur negavlsse se pugionem od Coesa* 
rom interdciendum paravisse. Sperabat puella 
se a regina osculatum iri. I, sequere Italiam. 
Urbem ex suis faucibua ereptam esse luget. 
Quam colerrirne pax nobis petenda est. Negavit 
hostibus paroendum esse. Non opus est C(K)sare 
malodicondo. Sciebam puellam servum amare. 
Negavit se unquam olephantum vidisse. Malu 
Romao manere. Dixi vos satis cibi habituros 


Participles . — ^The participles are adjectives, and 
are normally used as such. The only idioms 
that call for note are : 

1. The use of the past participle passive with 
a noun where English would use two nouns, one 
in the genitive depending on the other ; 

Caesar interfectus roipublicae exitium fuit, 
the murder of Caesar (lit. Caesar slain) was 
the destruction of the commonwealth. 

2. The Ablative Absolute construction, noted 
under the heading Ablative. 

iSupine . — The form ending m -um is used with 
verbs implying motion to expreas purpose: 

Cubitiim ire, to go to lie down, 

Fabros misit xjontem exstructum, he sent 
pioneers to build a bridge. 

The form ending in -u is used with adjectives 
to denote that in respect of which the adjective 
is applietl. 

Mirabile dictu, uonderful to tell (lit, wonderful 
in the telling). 

Horribilo visu, dreadful to see. 

Note . — ^The forjn in -u never takes an o>)ject. 

TranslalCy giving every possible meaning of ; 
His rebus cognitis senatus Ciccronem jussit 
Catilinam puniro. In silvas venatum abiit, 
qua re Tarquinio in horto ambulanti nuntiatu, 
milites jubot pracsidio ei proficisci. Hoc vinum 
consule Planco fivetum est. Armis depositis ail 
castra roverterunt. Te dictatore res Romana 
florehit. Passis crinibus manus ad cocluin 
tendunt. 

The Verb In Compound Sentences, — By a 

compound sontenco is meant a principal clause 
with one or several dependent clauses depend- 
ing on it. In dependent clauses Latin employs 
what is known as the Sequence of Tenses. 
Roughly, by the sequence of tenses, where the 
principal verb is primary, it is followed by the 
present or perfect subjunctive ; where it is 
secondary, the dependent verb is in the im- 
perfect or pluperfect subjunctive. 

The following table will make tho system 
plain : 

Scio qualis sit, I know what he is like, 

Sciam qualis sit, I shall know what he is like. 
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Soivi qiialiB sit^ 1 Imve known what he ia like. 

Soiero qualis sit, I shall have known what he ia 
like. 

Soio qualis fuerit, I know what he was like. 

Soio qualis futurus sit, I know what he will be 
like. 

Sciam qualis fuerit, I shall know what he was 
l%ke. 

Scivi qualis futurus sit, 1 have known what he 
will he like^ &o. 

Soiobam qualis esset, 1 knew what he, was like. 

Sclebam qualis futurus osset, I knew whaJt he 
would be like. 

Sciobam qualis fuissot, / knew what he had 
been like. 

Scierain qualis esset, I had known what he 
was like. 

Soierara qualis fuissot, I had known what he 
had been like. 

Scieram qualis futurus essot, 1 had known what 
he would be like. 

Scivi qualis esset, 1 knew what he was like, &c. 

Note. — ^The historic present and tho historic 
inlinitive are treated generally as historic tenses 
and take a corresponding sequence. 

The tSiibjunvtive in Dependent (Jlausvs. 
Cause. — in dependent clauses expressing tho 
cause of the principal clause the subjunctive is 
used after camt since : 

Cum tyrannus interfeotus sit, gaudeat populus, 
since the tyrant is slain, let the people 
rejoice. 

Cum sit in nobis ratio, necesse ost deum earn 
nobis dodisse, shice we have reason. Cod 
must needs have given it to us. 

After quod, guoniam, because, tho subjunctive 
is used, except when the reason given is that 
supplied by the speaker or writer of tho sentence : 

Mirari Cato so aiebat, quod non ridorot haru- 
spox, Cato used to say he xvondcred that 
the diviner did not laugh. 

Attioo gratias agebat Ci(;cr<^ quod se vivero 
coegisset, Cicero was grateful to Atticus for 
forcing him to go on living. 

liut when Cicero writes this himself to Atticus, 
he uses the indicative after quod : 

Gratias libi ago quod me vivero coegisti, 1 
am grateful to you for forcing me to remain 
alive. 

Note. — Quando, quia, because, take tho in- 
dicative. 

Purpose. — Dependent clauses indicating Pur* 
pose go invariably into tho subjunctive. Thus 
the subjunctive ia used after ut, in order that ; 
ne, lost, in order that — ^not ; quo, in order that : 

Hoec scribo, non quo ipse legam, I write this, 
not in order (hat 1 may read it myself. 


m 

Haec res acta est ut nobiles restituerentiir, 
this thing was done thai the nobles might 
be restored. 

Id ©gi ne interessero, I did it so that 1 might not 
he present. 

Hero is to be noted the idiom by which ne 
and ut are used after verbs expressing “ fear ” : 

Voreor ne quid Andria apportot mali, I fear 
Andria will bring some evil (lit. I fear lest 
Andria may, Ac.). 

Vereor no exercitum habere non poasit, I fear 
he will not be able to have the army. 

Timeo ^it tantos suatinoaa labores, 1 fear you 
will not hear up under such great exertions. 

Some verbs are regularly constructed with a 
dependent clause of purpose introduced by ut 
or ne. Such arc : 

(а) Verbs meaning to advise, persuade, re- 
quest, command, &c. : 

Petunt atquo (jrant ut si hi pareat, they ask 
and entreat him to spare himself. 

T© hortor ut mcas orationea legos, / urge you 
to read my speeches. 

Ei persuadet ut ad hostes transeat, he per- 
suades him to go over to the enemy. 

J\fihi ne ahscedain hnporat, he orders me 
to go away. 

Note. — Hortor, somelimos, and jubeo, com- 
mand, regularly, take tho infinitive. 

(б) Verbs moaning to try, endeavour, &c. : 

Nitebantur no gravius in cum consuleretur, 
they endeavoured to bring it about that 
the. decision against him should not be 
too severe. 

i)a oporam ut valeas, take care to keep well. 
Qui stadium currit, eniti ©t contender© dobet 
ut vincat, a runner in a race ought to 
endeavour and sir we to win. 

Note. — Conor, try, always takes the infinitive. 

(c) Verbs moaning to allow, grant, &c. : 
Permisso ut seu diccre prius seu audire 

mallet, it being allowed him to choose 
either to speak first or to listen. 

Note. — Pcrmiltcre also takes tho infinitive. 

Non concedo ut sola sint, I do not allow 
that they should stand alone. 

Ncque suam consuetudinem pati ut socios 
desercrct, and {he said) that his habits 
of action did not allow him to desert his 
cofnrades. 

Note . — Patior takes tho subjunctive only 
when it is coupled with rwn or neque. 

(d) Verbs meaning to decide, resolve, &c. : 
Plerique censebani ut noctu iter foceret, 

many expressed the opinion that he 
should march by night. 
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Plaouit ei ut €ul Ariovistum legates mitteret» 
U Meemed good to him to send envoys to 
Ariovistua, 

Mihi oum Deiotaro oonvonit ut simul abire- 
mus, I agreed with Deiotarua that we 
aJiotdd go away together. 

Note. — Some verbs with this meaning take 
the infinitive — o.g. conetUuOf resolve ; but the 
subjunctive is, generally speaking, more regular. 

The relative pronoun and relative adverbs 
are also used to introduce a clause of purpose 
in the subjunctive after verbs of motion : 

Equitatum qui sustinorot hostium impetum 
ralsit, he sent a body of horse to sustain 
the enemy^a charge (lit. who might sustain). 

Locum ologit unde castra videret, he chose 
a place whence he might see the camp. 

In such a use qui^ut is, ubi^ut ibi,unde-^ut 
inde, &q. 

Result, — ^Dependent clauses denoting Result 
are in the subjunctive. They are usually intro- 
duced by ut, so that, or its negative, ut non : 

Non sum ita hobes ut istuc dicam, I am not 
so dull as to say that. 

Non talis est figura ut earn factam a Scopa 
diceres, the stalue is not such that you 
would say it was made by Sropas. 

Oasu accidit ut primus id nuntiaret, it hap- 
pened by chance that he was the first 
to announce it. 

Est mos horainum ut noliiit oundern pluribus 
rebus exccllcre, it is the custom of men 
that they do not wish one 7nan to excel 
in too many things. 

Effecit ut honesto vivere non possem, he 
brought it about that I could not live 
honourably. 

Note . — In clauses denoting residt the strict 
sequence of tenses is often subordinated to the 
sense — e.g. : 

Tam luxuriose degobat ut nuno pane ogoat, 
he used to live so extravagantly that to-day 
he lacks for bread. 

Under the head of Result may bo classed the 
use of the subjunctive in dependent clauses 
introduced by the relative pronoun qui, quae, 
qiwd, to denote an attribute or chanxcteriatic ; 
it is used in this sense especially after dignus, 
worthy, and its opposite indignus ; after demon- 
strative, indefinite., and interrogative pronouns; 
after nemo, nihil, and nullus ; after comparatives 
followed by quam, and after sunt, there are, 
and eat, there is, used impersonally ; e.g. : 

Non videris dignus qui liber sis, you do not 
seem worthy to be free. 

Is est cui facillimo porsuadeatur, he is one 
who can be very easily persuaded. 

Quia est qui mortem non timeat ? who is 
there who does not fear death f 


Nil est quod orator! plus oonveniat, is 
nothing fmre befitting an orator, 

Vigilcmtior est quam qui talibus insidiis 
capiatur, he is too wide-awake to be 
caught in such a trap. 

Sunt qui discessum anirni a corpore patent esse 
mortem, there are some who think that 
death is the departure of the soul frmn 
the body. 

Sunt qui non haboaut, est qui non curet 
habere, there are some who have not, there 
is one who does not care to have. 

Subjunctive after (^mn and Quominus. — Quin, 
but that, and quominus, lit., by which the loss, 
are used with a dependent subjunctive after 
verbs implying hindrance, falling short ; quin 
is also used after verbs expressing hesitation. 
In any constrviction quin is only used after a 
iMigative, expressed or implied in the meaning of 
the clause on which it depends ; e.g . : 

Focoro non possum quin ad te mittam, 
I cannot refrain from sending to you. 

Non est diibiurn quin pliirimurn possent, 
there is no doubt that they were the tnost 
poiverful. 

Non quin brevitor reddi rosponsum potuorit, 
71(4 but that an answer could have beeri 
briefly given. 

Nemo orat quin hoc se audiisse diceret, 
there was uo one who did not say he had 
heard this. 

Niliil abast quin sim misorrimus, there is 
yiothing btdwecn 7ne and abject 7nisery. 

Hiemem credo prohibuisse quominus opis- 
tolas a te accop(?riinus, i suppose the 
winter has prevented our receiving any 
letters from you. 

Translate, giving overy possible meaning of : 

1. Temporis tanta fuit exiguitas ut etiam ad 
goleos indiiendas tempus dofucrit. 2. Ad App. 
Claudii sonectutem accoclit etiam ut caccus esset. 
3. Nonnulli, pudoro adducti, ut timoris sus- 
picionera vitarent, romanebaut. 4. Caesarem 
obsecrare coepit ne quid gravius in patrem 
statuerot. 6. Lex lata est ne auspjcia valerent. 
6. Nostri no quo loco erumperent, Pornpeiani 
timebant. 7. Hoc unum vereor no Senatus 
Pompeium dimittere nolit. 8. Cavete, judices, 
ne nova prosoriptio instaurata esse videatur. 
9. Dignus est qui imperet. 10. L. Pisonem ad 
Caasarera mittit, qui de his rebus eum doceat. 
11. Ncapolls villam emit ubi placida sonectute 
frueretur. 1 2. Tam rapido gurgite Fadus se prao- 
cipitabat ut Hannibal equitea traduoere non 
potuisset. 13. Grant ne rem in summum pericu- 
lum deducat. 14. Docrevit Senatus ut Catilina 
hostis haberetur. 15. Paulum afuissc narratur 
quin urbs tota igne consumpta esset. 16. His 
persuaded non poterat ut diutius morarentur. 
17. Nolite dubitare quin huio uni omnia 
credatis. 18. Quid obstat quominus sit bear 
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tua 1 19. Nemo osi qiii parrieidium probet. 

20. Cum ea ita sint, tamen pacem cum iia 
faciam. 21. Moriena, cum jam ceteris ex 
partibus oppreesa mens esset, extremum sen- 
sum ad memoriam roipublicae reservabat. 22. 
Dicebant se timero ut res frumontaria satis 
commode supportari posset. 23. Non is sum 
qui amicos deseram. 24. Caesar vohemenier 
irascebatur quod hostos Komanorum socios 
vexavissent. 25. Laborabat ut reliquas civitato.s 
adjungeret. 26. Eo erant vultu ut oos Argivos 
esse dioeres. 27. Lamiam ad eum misi, qui 
demonstraret Caesarem sibi imperavisso ut 
ad mo scriberety ut in Italiam quam prirnum 
vonirem. 

Tme in Dependent Clausae. — ^The general rule 
is that the dependent verb is in t he imlicative 
when its time is indt^pendont of the clause 
governing it, the subjunctive when its time 
depends on that of the principal clause. The 
conjunctions that introduce ttimporal clauses and 
their constructicjn are as follows ; 

when, if it refers kj the preaent or 
future^ takes the indicative : 

Cum hoc logeris, intoll iges omnia, lokcn you 
have read this you will understand all. 

Cura aileris omnes d<irmil.mnt, when you arrive 
all will be. asleep. 

Cum cania omnes delectantur, when you siny 
all are charmed. 

If it refers to the paM, cum takes the indica- 
tive to denote a point of time and ni^thing more, 
the subjuticiive to denote the circumstances 
attending the action of the main verb ; 

Dixorat hoc ille curn puer adveiiit, he had said 
this when the hoy came,. 

Qui non propulsat injuriam a suis curn potot 
injuste focit, he who does nutf vjhen he 
can, ivard off an injury from those near 
to him, acts wrongfidfy. 

Aquilifcr.cuin ab hostibiis premeretur, aquilain 
intra vallum projeoit, the staiulard^bearer, 
when he. was being borne down by the 
enemy, threw the standard within the 
stockade. 

The diflorence in sense botwoen the two 
moods is, it will be observed, not easy to define. 
Roughly, it may bo laid down that the indica- 
tive is used : 

(а) When cum means ** whenever,” and 

(б) When by the use of eo tempore, turn, or 

some similar expression, it is made clear 
that point of time alone is meant to be 
expressed. 

This rule can only be followed in writing 
Latin ; it will be found on coining to read Latin 
authors that the boundary between the two 
uses is very narrow, and depends largely on the 
feeling of the writer. 


iJuni, dories, quoad, when they mean “ until,” 
and ante . . . quam, and pruts . . . quam, 
moaning “ before,” take tlio indicative to denote 
an actual event, the subjunctive to denote 
arUicipation in the mind of the subject of the 
main verb : 

Sosiao non crodobarn doii<»c fecit ut sibi 
crcMlerem, I did not believe Sosias till he 
made me. 

Hoc in aliud tempus differunt, dum ira defer- 
vescat, they put this off to another time, 
until their anger cools. 

Ante aliquanto quam tu natus es, some tims 
before you were bom. 

Rriusquarn quidquam conaroiur, Balbum ad 
se vocari jussit, he ordered Balhua to be 
summoned before him, before any attempt 
should be made. 

Dum, donee, quoad, meaning “ while*” “ so 
long as,” regularly take the indicative: 

Jpso, quoad potiiit, fortissirne ro.stitit, as for 
himself, while he could, he made a stout 
resistance. 

Dostquam, ubi, quando, & 0 ., are generally used 
with tlio indicative. 

Conditional Sentences . — ^A Conditional 8en^ 
tence consists of two clauses, one containing the 
condition, and the other stating what follows as 
a msult of the condition. The former is called 
the Protasis ; the latter, which is the principal 
clause, is called the Apodosis. For example, in 
the sentence, “ If you are well, I am happy,” 
“ If you are well ” is tho protasis, laying down 
the condition, while “ 1 am happy ” is the apo- 
dosis, which states as tlio principal fact what 
follows as a result of tho ccaidition being fulfilled. 

There are throe sorts of conditions ; 

I. Vivid, where tho apodosis follows naturally 
if the condition is fulfilled, without anything 
being said to indicate whether it is fulfilled or 
not. 

Type ; “If so-and-so is tho bict, then, &c.” 

A condition of this typo may bo post, present, 
or future, but, wJiatever tho time, the indica- 
tive is used in both protasis and apodosis. 

(а) Present. — Si vales, felix sum, if you are 
well, I am happy. 

Nisi me amas, vita mihi vana est, unless you 
love me, life to me is worthless. 

(б) Posf. — Si hoc feoisti, bone egisti, if you did 

this, you acted wdl. 

Post prandium foro ambulabat, nisi pluebat, 
after lunch he used to walk in the, forum, 
unless it rained. 

(c) Future. — Si me audietis, omnia tibi dicarn, 
if you will listen to me, I will tell you all. 
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Nisi ante sextam horam veneris, aotum erit 
de nobis, urUesa you come (lit. ahaU have 
come) before the sixth hour^ it will he all 
up vrith m. 

{N.B. — Note the idiom, actum eat de with the 
ablative, “ It is all over with . . .”) 

2. Vague Future, — ^Type ; “If so-and-so were 
to happen, then . . . would . . In condi- 
tions of this type, the apodosis expresses what 
would happen if at any time the condition wore 
to be fulfilled. The present or perfect subjunc- 
tive is used in l:K}th protasis and apodosis. 

Abire nullo pacto possim si velirn, 1 could on 
no account go away, if I wished to. 

Si hoc audiat, iroscetur, if he were to hear this, 
he would he angry. 

Nisi omnem rem eia patefacias, decipiantur, 
unless you fnade the whole thing clear to 
them, they would he deceived. 

3. Unfulfilled Protasis. — ^Type : “If so-and- 
so wore true (but it is not), then, <fec.” In con- 
ditions of this type, the protasis expresses a 
condition that is, in fact, not fulfilled, and the 
apodosis states what would happen if it were. 
The time may be either past or present ; iti 
either cose the subjunctive is used in both pro- 
tasis and apodosis. 

(a) Presewf.— The imperfect tense is used in 
both parts of the sentence. 

Si Caesar adosset, urbs salva esset, if Caesar 
were here {put he is not) the city would he 
safe. 

Nisi te noverim, inontiri dicerem, if I did not 
know you (hut I do), I mndd say you were 
lying. 

(h) Fast. — The pluperfect tense is used in both 
parts. 

Si Cciesar aclfuisaot, urbs salva fuisset, if 
Caesar had been here {but he was not), the 
city would have been safe. 

(c) Mixed Time. — Pluperfect in the protasis, 
imperfect in tho apodosis. 

Nisi deus voluisset, hodie non viveres, if God 
had 7iot willed it {put He did), you would 
not be alive to-day. 

Translate, giving every possible meaning of : 

1. Vix flumen transiorat cum dextra tonuit. 

2. Obsidio deinde per paucos dies magis quam 
oppugnatio erat, dum vulnus ducis curaretur. 

3. Tityre, dum redeo, nostras paace capellas. 

4. Haud desinam donee hoc perfecero. 5. Dum 
haeo in Apulia gerebantur, Samnites urbem 
non tenuSrunt. 6. Undecimo die postquam a 
te discesseram Capuam pervSni. 7. Hoc ego, 
priua quam loqui coepisti, sensi. 8. Oravit ut 
te ante videret quam e vita disoederet. 9. Si 


vis, dabo tibi testes. 10. Id persequar, si 
potero, subtilius. 11. De iis te, si qui me 
forte locus admonuorit, commonebo. 12. Ipsi 
auxilium duci ferre, si cupiant, non queant. 
13. Haeo descriptio, si esset ignota vobis, a me 
explicaretiir. 14. Si aliter accidisset, Caesar 
non interfectus esset. lo. Turn magis id 
dioeres si nuper in hortis Scipionis adfuisses. 
16. Si valobis, cum recte navigari poterit, turn 
naviges. 17. Zenoncm, cum Athenis essero, 
audiebam frequenter. 18. Socrates, cum inter 
amicos erat, do philosophia eos interrogabat. 
19. Nisi quid sceleste fecisset, capitis non 
damiiatus esset. 

Clauses of Co9nparison. — A clause of Compari- 
son is one which siqiposes a condition, not in 
fact true, to exist, to which the action of the 
main verb is compared. Tho mood is always 
tho subjunctive r 

Cotori, tanquarn ita necesso ait, sequuntur, 
the rest follow, ns though of necessity. 

Tantus eos metus cepit, velut si jam ad portas 
hostis esset, as great a fear got hold of 
them as though the foe were already at the 
city gates. 

“ Though Clauses. — C^^lausos introduced by 
a word meaning “ although ” are in the sub- 
junclivo mood, except in tho case of quamquam, 
which takes tho indicative always, and elsi, 
ctiamsi, tametsl, which take oithtn* mood. 

In post-Augustan prose and in poetry the 
above rules are not closely adliered to. 

Indirect Speech. — Indirect speech (oratio 
obliqua) is tho narration of what someone 
thought or said, tho thought or words narrated 
depending on a vorbimplying/?a?/m(/,</<mA;iim/, &c. 
Thus, “ 1 am going,” is someone’s actual words, 
i.e. direct speech (oratio recta) ; if I am re- 
porting them to aiKjthor person as having been 
spoken by myself or someone else, I can do so 
either by using inverted commas : He said, 
“I arn going,” or by asing oratio obliqua: He 
said that he was going. 

In English, indirect speech is expressed by the 
use of the conjunction “ that ” and the change 
of tlu3 time of tho narrated verb to that of tho 
verb on which it depends, as in the example 
given above. In Latin the rule is that in 
oratio obliqua the main clause adopts tho 
accusative and infinitive construction, and de- 
pendent clauses go into tho subjunctive mood. 

Thus, Te amx>, I love you, becomes in oralio 
ohliqua: {Dixit) se ilium atnare, he said he loved 
him. 

Hoc non faciasn, I will not do this,- becomes 
(Negavit) se hoc faclurmn esse, he said he would 
not do this. . 

Edo ut vivam, 1 oat to live, becomes (Dixit) 
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cderp. tU viveret, he said he ate that he might 
live. 

Note, — Note the sequence of tenses, dmf . . . 
viveret, following the regular rule. 

Commands and questions in tiie second person 
go into the subjunotivo in orcUio ohliqua. So, 
/, sequere Italia/in, go, sock Italy, becomes {Dixit) 
irett sequeretur ItcUiarn. 

Cur hoc facia P why do you do this ? becomes 
(Hogat) cur hoc fackUt or (Rogavit) cur hoc faccret, 
tho sequence of tenses being duly observed. 

But when tho question is in tiiC3 Isb or 3rd 
person, the accusative and inhnitive is used in 
oratio obliqua. Thus, Nt 0 u hoc fvrani ? shall I 
bear this ? becomes (Rogat) nmn sc illud laiuntm 
case, 

Corulitional Claueea in Oratio Obllqua. — In 
oratio ohliqua the protasis goes into tho sub« 
junctive, following the sequonco of tenses, and 
the apodosis, which is the prinei{)al clause, takes 
tho accusative and infinitive. Tho following ex- 
amples will illustrate the working of the rule : 

O.K. Si vales, bene est, if you arc wdl^ it is 
good. 

0.0. Dixit, si valerot, b(‘no esse. 

O.R. Si meainabis, to amabo, if you love WQ, 
1 will love you, 

0.0. Dixit si ille se amaret, se ilium ama- 
turum esse. 
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0.11. Si hoc dixisti, mentitus es, if you said 
this, you lied. 

0.0. Dixit eum, si illud dixisset, mentitum 
esse. 

O.R. »Si veneris, vidobis, if you have, rovir, you 
will sec. 

O.U. Dixit euiii, si vciiisset, visuruin esse. 

O.R. Si hoc dicais montiaris, if yon tverc tty 
say that, you would be lying. 

0.0. Dixit eum, si illud dieeiot, raentiluin iri. 

O.R. Si ndcsset, vincerot, if he. were lure he 
would win. 

0.0. Dicit eum, si ndcsset, victuruni esse. 

O.Ji. Si OLiin vidisseni, abiissein, if 1 had seen 
hint., J would have, gone away. 

0.0. Dixit se, si ouln vidissot, abKurutn 
fuisKO. 

O.H. Si ibi veriisses, interfectiis esses, if you 
had roiucthcre^ you u'ov/d harchcen killed. 

0.0. Dixit, si ibi venisset, futuruin fuisse ut 
intc'rlicereris. 

X tc. — 'riio form futurum esse or fore followeil 
by ut with the imperfec^t subjunctive is 
ahvay-s list'd in tliis typo of condition in 
oratio obligua. 

'I’he following extract from Livy shows how 
tho tranHpt)si1 ion from oratio recta to oratio 
ohliqua is oAectt'd in a lunning naiTativo : — 


O.R. 

NulUra coiwlHum Impcratorlfl in 
Bpeciem audadua, re Ipsa tiitin^, fult 
Quani ineuni. Ad certam viotorlara 
vt)9 duco: qnippe ad qntxl bclliim 
collofra non ante profectiw est <iiiarii 
ad Huam satletatcm peditum atiinc 
etiuitum datae a senatu ctipiae ORsent, 
eo VOS, quantumciinqiie virium nio- 
menUim atididerltis, reni oinnem iii- 
cllnabltis: audltum niodo in acle — 
nain ne ante audlatur operam dais) — 
alterum consulem et aitcruin exerci- 
tum advenlsso, baud dubiam victo- 
riam fadet. 


O.R. 

No general bas lijid a plan of action 
seenungly more rahli, but actually 
more Rate, than mint'. 1 am Icatlhig 
you to certain victory : surely ill a 
canipaign for wlilcli my colleaituf) did 
not set out till forces of fo(»t and Ik use 
hud ticcii (minted by the st'nalc to 
his full wit isfacf Ion. yon, whatever 
additional uciuht of force you add. 
W’ill turn the entirt* hcalc of events. 
Once it is beard «Iniiiiu the fray (for 
I will take care that it bo not heard 
tHjfore then) that the ottu v eonsu] and 
;i second anny have arrived, it will 
render the victory beyond all douliU 


0 . 0 . 

Ncgat ulliiis consilium Iniiieratoris 
In si»eclem aiulacius, re ipsa tutius 
fuisse quam suum : ad certam cos sc 
victorlam ducere : qulppc ad Qued 
bcllum collcKa non anti', quam lul 
satiidatcin ipsius peditum atque cqui- 
lum datae n Henatu eopiae fuis.scnt, 
profectus sit. eo ipsos. qnuntuni- 
eumme virium momentum addidcrint, 
rem omnem iucllnaturos : audltum 
modo ill acle — nam ue ante audlretiir 
datunnn or»c nun— alterum comulcm 
et alterum exen-itum advenL-se, 1 ’ ■) 
chdiiam vicloriam tactunmi ease. 


Question and Answer. A plain question 
in direct speech, when the speaker ia in doubt 
as to tho answer, is expressed by asiiig tho 
particle -no after tho emphatic word ; 

Meniiniatine me in Senatu dicore ? do you 
remember my saying in the Senate P 

Or by using an interrogative pronoun : 

Quia est ille miles ? who ia that aoldier P 
Quot sunt homines ? how many men are 
there / 

Or oocasiona! 1 y wi thout iLsi ng any special wo rd: 
Tu mihi etiam C. Gracchi mentionem facia ? 
do you indeed apeak to me of Cuius 
Qracchua P 

2. When the answer “ yea ’* is expected by 
the questioner, nonne is used ; 


Noiuio abiiati ? did you not go aivay P 
Nonne me amas ? dont you love me P 

3. When tho answer “no** is expected by 
the questioner, uu9n ia used : 

Num barbarorum Romulus rex fuit ? waa 
Rmnulas king of a tribe of savages? (Of 
course not.) 

Num qnis snpientiam edit ? does anyone 
hate wisdom ? {Of course not . ) 

Double questions — c.g. Is he here or at Rome ? 
— ore expressed in one of three ways ; 

1. By utrum in the first part, and an in the 
second : 

Utrum mo amat an te ? docs he love, me or 
you P 
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2. By -ne in the first part, and an in the 

second : 

Romamno veniam an hie maneam ? aw I 
to cmne to Home or remain here ? 

3. By an in the second part. 

Eloquar an sileam Y aw 1 to apeak or he 
a 'dent ? 

When the second part in English consiyts of 
the words “ or not,” e.g. ” Is he here, or not ? ” 
annon is used, or (rarely) nccne. 

Dicam huic annon ? shall 1 tell this man or 
TWt ? 

History of Roman Literature 

The first form taken among any people by 
the manifestation of the literary spirit is the 
composition of versos. A set composition, in- 
tended to be remembered, before the general use 
of writing was put into the form best adapted 
for retention by the memory, and that form 
necessarily adopts the shape of some metrical 
arrangement. To this general rule the Romans 
were no exception. Before 240 b.c. we have 
extant nothing that can be said to be a literary 
composition, but wo know that on occasions 
of public holiday the people indulged in some 
sort of organised clowning, which consisted 
chiefly of one or two performers dancing and 
bandying brood jokes with one another and 
with the audienco. These humorous dialogues, 
known as Saiurae, akin very much to the ” back- 
chat ” of the modern American music-hall 
artist, were set in the metre indigenous to the 
Latin tribes, the Saturnian metre, one of rapid 
movement and full of life, approximating very 
nearly to the cadence of the ordinary spoken 
language. At the same time, the populace inter- 
changed with one another scurrilous jests in o 
similar metre, the Fescennine verses, which in 
later days were the typo of unrefined abuse. 

The service of religion also required set forms, 
which again found expression in Saturnian 
verses. Scarcely any remains exist of this 
primitive literature, religious or seoulaj*, and 
it is very unlikely that much of it, and almost 
certain that none of the secular verse, was 
committed to writing. 

The success of Rome in the first Punic War, 
and the accession in wealth and importance 
that was its result, had a great uplifting effect 
on the character of Roman social life. More 
especially, the contact with the advanced civi- 
lisation of the Greek cities of Southern Italy 
introduced at Rome a sudden advance in cul- 
ture and appreciation of the arts hitherto 
unknown. Greek slaves were brought to Rome, 
who taught their masters the arts in which 
they were proficient, and made known to them 
the treasures of Greek literature. 

Among these was one Andronioiis, whose 


servitude was in the great house of Livius. 
Ho dwelt among them for thirty years, during 
which the Greek leaven continued to work 
at Rome. At last, in 240 B.c., under the 
patronage of his master’s family, Livius An- 
dronicus produced a Satura unlike all that 
had preceded it, in that it possessed a plot. 
In fact it was a drama, either translated or 
adapted from a Greek original. From this 
time onward, drama proper flourished at Rome, 
the more bo as the taste for Greek culture con- 
tinued to grow every year. 

Livius Andronicus also composed a Latin 
translation of the Odyssey. This work possessed 
little literary merit, but it opened up a new 
field of interest to the citizen of Rome, besides 
indicating a higher level to which literature 
might attain, and i\iriiing Roman letters into 
the channel which they were eventually to 
follow. 

The example of I.,iviu8 Andronicus was 
followed shortly after by Cn. Naevius, whoso 
work is significant by reason of his being a 
true-born Roman. His literary activity con- 
sisted in adapting Greek plays, especially the 
works of the comedians. Nat3viuH followed the 
example of the Old Attic Comedy, in making 
his plays centre round stune political question, 
and in utilising the traditional scurrility of the 
old 8aturao for pillorying those who were 
prominently before the public. During the 
banishment which his outspokenno.s8 brought 
upon him, Naevius composed an epic poem on 
the first Punic War, in which ho put together 
for the first time the traditions about Aoncas, 
the mythical progenitor of the Roman people, 
into a connected story. The account of the 
flight from Troy, and the wanderings of the 
Trojan hero and his followers, were detailed 
with an abundance of episode, to which the 
great singer of Aeneas, Vergil himself, was 
largely indebted for the incidents of the Aeneid. 
The work, as far as can bo judged from the 
fragments that survive, was merely a bare 
narrative in metre, lacking any pretence to 
poetic adornment. 

Plautus. — The route which Naevius had 
pointed out for comedy was followed by Plautiis, 
his younger contemporary. Beginning to write 
shortly before 200 B.c., Plautus produced comedy 
after comedy, right up to his death in 184 B.o. 
Taking warning by the fate of Naevius, he con- 
fined his plays to the model of the late Greek 
comedians, leaving politics alone, and dealing 
entirely with scenes of private life. Into the 
frame of the Greek plots which he adapted, 
Plautus worked the language of Roman every- 
day life, and perhaps we have no surer guide to 
the Latin that was used in familiar conversation 
by the common people. Avowedly he wrote 
only to amuse, and the humorous situations 
conceived by the comedians of Greek decadence 
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appeal^ strongly to the lively and rather coarse 
vitality and the keen passions o£ the Italian 
texnporainent. Generally speaking, his stage- 
types were conventional ; his young men and 
their mistresses, his money-lenders and parar 
sites were those of Alexandria, though here and 
there he dealt a shrewd hit at the weaknesses of 
his audience, and such a character as the Milea 
Qloriosua shows that when he cared to exorcise 
it he possessed considerable power of character 
delineation. 

The successor of Naoviua in epic poetry wcia 
Q. Ennius, 239-169 b.c. Bom among tho 
Greek cities of Southern Italy and educated 
there, he served in the lioraan army until he 
came to Romo in 204 n.e. At Rome ho enjoyed 
the intimacy of tho noblest families, and was tho 
particular friend of tho Scipio who conquered 
Hamiibal. The combination of his early train- 
ing and his later Roman environment enabled 
him, for tho first time, t-o effect a true recon- 
ciliation between tho Greek and the Roman 
genius, and made of the product a homogeneous 
native literature. His tragedies gave a new life 
to that fomi of drama ; his works, though in- 
spired by tho Greek masterpieces, wore neither 
translations nor adaptations, and under his care 
there grow up an essentially Roman tragedy. 
The characters were conventional in so far as 
they were Greek, but the sentiments they ex- 
pressed were R<man, and the whole spirit of 
his tragio works was that of the people for 
whom they were written. 

In the Anruila, tho chief work of his life, 
Ennius gavo the history of Romo. The work, 
which only survives in fragments, dealt with 
the inspired d(?stiiiy of the Roman people as 
made clear by tho various incidents through 
which their hisUiry hail pa^ed. With some of 
the art of tho great Greek epics, Ennius put 
into language the national traditions of Romo 
and the ideid chanusteristics of tho national 
character. Tho men whos() story ho t^ld all 
illustrated tho virtues and aims of the best type 
of Roman, by their devotion to tho State and 
their earnest working for its advancement. 

In tho Saturaef Ennius gave an old name to 
a new form of composition. Instead of the old 
scenic element which had now been usurped by 
comedy, his Saturae consisted of his thoughts on 
subjects of the day, expressed in a familiar and 
offeotive manner, and often rambling on from 
one topic to another. Ho thus forma a link 
between tho old Saturao and the satires of 
Luoilius and Horace. 

Cato. — While Ennius was building up the 
structure of Latin heroic verse, and Plautus was 
pouring into Roman vessels the old wine of 
Greek comedy, one man of outstanding gifts 
refused to join in the Graecising tendency of 
tho^e around him. Marcus Porcius Cato used 
all the weight of his influence and his intellect 
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to stem the Greek tide that he feared would 
submerge the identity of his countrymen, and 
while others were forcing the Latin language 
into channels that were not natural to it, gave 
it an impulse which enabled it to develop along 
lines of its own. Cato’s speeches have not sur- 
vived, save in fragments, but these show that 
he had groat command of language. At a later 
time, when literary criticism had become an art, 
there wore some who thought him a greater 
orator than Cicero, who himself pays Cato tho 
tribute of being witty and concise. 

De Re Ruatica is a treatise on husbandry, 
one of a series on various subjects. It is 
written in a series of hints to tho farmer, with 
no sort of literary adornment, but shrewd and 
to the point, and is of interest as showing in its 
simpkist form ttie prose which was to develop 
into tlie magnificent instrument of Cicero. 

Terence. — ^Tho tendency against which Cato 
fought is most clearly illustrated by tho come- 
dies of Terence, who came to Rome soon after 
the fall of Carthago. In the six plays which 
wore all his short life allowed him to produce, 
ho shows how slavish admiration for another 
language may imperil the literature of one's 
own. Terence has many of the virtues of an 
accomplished writer ; his stylo is smooth, his 
language polished, and his drawing of char- 
acter is careful and exact, but tho inspiration is 
stifled. Whereas Ennius and Plautus used the 
forms of Greek as a vehicle for thoughts of 
tlieir own, Terence merely imitates, under the 
fatal illusion that by reproducing the very tones 
of another language he was making tho most 
perfect use of his own. The result was medio- 
crity, a polished stylo being discoimtod by the 
lifole.ysnt«s of his thought. 

After Terence Roman comedy sank very low, 
and the type of mind to which comedy gives 
expression sought outlet in the form of Satura 
introduced by Ennius. Tho Satires of Lucillus 
(169—102 B.c.) definitely settled tho form which 
familiar poetry was henceforth to take. Little 
is left to us of his work, but wo know that a 
later age regarded him as tho originator of that 
blending of prose stylo with metrical form 
which reached its height in tho Satires and 
P^pistles of Horace. The Satires of Luclllus 
consisted of criticisms of men, books, and 
manners, enlivened by vivid pictures of con- 
temporary life, in a style plain enough to appeal 
to the man in tho street, and attracting the man 
of culture by its delicacy and genius. 

LuciliuH closed the list of the great names 
of the early period of Roman literature. Tho 
stormy days that ended the second century 
and ushered in the first were not conducive to 
a flourishing literature. Considerable activity 
did, in fact, exist : we know that Accius wre^to 
successful tragedies, and Afranlus was promi- 
nent as a writer of comedies, but it was proso 
that showed most life during this period. In 



228 


LATIN 


tlio rottlm of oratory, Sclplo the younger, tho 
Gracchi, anti others were masters of what was 
becoming a science, and their excelleuco is re- 
flected by tho mastery <jf (.'icc^ro, who was tlieir 
direct successor. At tlio same time, men were 
writing on history and antiquities, and though 
time hides their work from uh, some fruit of 
their laUjurs survives in the works of Livy and 
Varro, whoso authorities they often were. 

Thus ends tho early period, one in wliieh 
Latin literature found itself. Drawing inspita- 
tion and form at Grst from Greek, anti then 
gradually, as coiiQdeuco and strength were 
gained together,* relying more and inoro on 
native gonius and native forms of expression, 
the early writers prepared a way along whieh 
the masters of the golden age might pass in 
triumph. 

The Age of Cicero. — With the death of Sulla 
at the beginning of the second quarter of tho 
first century b.c. there sUirttnl tho second period 
of Homan literature, tho age of Cicero. The 
Social War, ending as it did in tho extension 
over all Italy of Homan citizcnsldp, added a 
great impulse to literature, bot h by the broadened 
outlook that all men gainetl therefrom, luid by 
the adjnission to the franchise of intc'lloct of the 
agile Italian imagination. There arose for tho 
first time a real reading public, one which en- 
joyed good literature and constantly demanded 
fresh supplies. The result was a quickening 
of tho literary spirit ; appreciation is the surest 
spur to production, and men wore quickly forth- 
coming to supply the public demand. 

In the realm of prose Cicero ranks first. His 
writings fall into throe classes — speeches, lottom, 
and philosophical works. It is by his oratory 
that he is most famous ; the traditions liandod 
down from tho time of tho Gracchi are caught 
up by him and carried to their utmost height. 
His speeches show' the Latin language at its 
best as a vehicle for expressing convictions or 
conveying emotion. With a command of 
language that none have surpassed, he C(im- 
binod every art of the trained orattn*, sure of 
his knowledge of men and the effect that words 
can have upon them. 'J'o this is added a 
feeling for form and rhythm so true tliat tlio 
reading of his best speeches aloud gives almost 
the impression of verse. 

The letters of Cicero are in a more familiar 
strain. Covering every variety of subject of 
personal interest, they are written in a natural 
style, more easy than that of the speeches. As 
a guide to tho family and political life and 
methods of thought of his time, they are in- 
valuable. 

As a philosopher Cicoro added nothing to 
the world’s store. His r61e is rather that of 
the expositor than of the cj’eaiive genius, and 
he Is content with restating tho doctrines he 
has learned in language so simple, and in a style 
so pure, that all who run may road. Tho 


moralising of the De SenectiUe may not inspire, 
but such as it is, it is expressed in a mamier 
both lucid and interesting. 

Julius Caesar is a writer of another stamp. 
His histories of the Gallic War and the Civil 
War are inasterpitsces of narrative writing. 
Simple in style and without a superfluous word, 
tliey give a plain account of actual events, 
diwoid of all personal feeling. The simple 
directness of his literary style perhaps gives us 
as true an impression of Caesar as any other 
record (if him that wo possess. 

Historical writing (if this period is also repre- 
sented by Sallust, who occupied his retirement 
after Caesar’s d(5ath by writing tho Hiaioriae, 
a record of tho years immediately following 
tho death of Sulla, and monographs on Catiline. 
and JufftirtJui. His stylo is modelled on that 
of Thucydides, and foretjasts the change in 
prose that was to bo apparent under tho Hmpiro 
in its use (if Greek idioms and constructions. 

Cornelius Nepos also contributed to tho 
writing of history liy his seric's of biographies. 
Hurf'r in style than Sallust, and without any 
attempt at rhidorical adornment, his work 
has little literary nuirit, and is chiefly of value 
as a iH'cord of facts and as an easy book for 
the reading of bcigiimers. 

AiiKiiig tlio many writers on miscollanoous 
subjects, one survives, the antiquarian Varro, 
who wrote <.)n antiquities, biography, grammar, 
and agriculture. Varro is a voluminous writer, 
but of a dnhiess that is hardly compensated by 
tho usefulness of tho information that he col- 
lected. 

Lucretius. — ^^Phis period saw tho awakening 
into life of Latin Po('try. 'J’he straining of 
Hnnius witli a new material, and tho tentative 
oxpc'rirneiitH (d his siux^essors, at last gave way 
to gc'iiius sure of itself and master of its craft, 
and Poetry came into lier own. Lucretius 
«.(..) was the fimt to break forth from 
tho chrysalis in his hexameter poem De Natura. 
Inspin'tl Ijy tJio doctrines of the school of 
Epicurus at their highest, ho gave to the world 
a poem remarkable fur its insight into natural 
caus('s, and tho s(aentific intuition of its specu- 
lations, while grandeur of rhythm and high 
poetic imagination give it a high place in the 
range of the world’s poetry. Untouched by 
tho tide of Greek influence that was always 
threatening to swamp Latin poetry, his Latin 
is pure in a time when Latin was most perfect, 
and, combined with the stateliest metre ever 
devised by man, affects the mind in. its most 
perfect parts as does some deep -stopped organ. 
In places, where science and poetry conflict, 
poetry has to give way, but the poem never 
bocomew moan, and its stately progress swells 
here and there into the highest expression of 
true reverence and lofty poetic teeling. 

A perfect counterfoil to Lucretius was the 
group which Catullus (87-54 B.c.) alone 
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stirvivea to ua. Clnna and Calvus we know 
only by their reputation, but, if they were on 
the same plane as he, then their loss is a heavy 
one. Catullus was a professed follower of the 
Alexandrian school, steeped in the Greek polish 
that was part of the equipment of young men 
of his class. His experiments in various styles 
and with varioxia metros show this, as well as 
his intimate use of Greek mythology. Yet 
throughout his work there is such delicate 
feeling, suoh passion, and such poetic power 
in the simplicity of his language, tliafc ho stands 
out as one of the greatest lyric poets of the 
world. 

The Augustan Age. — With the Republic 
ended the second period of Roman literature, 
one marked by an advance in technique from 
the founders of Latin literature, and by a vigour 
of thought, independenco of character, and 
strength of passion to which 8uccee<ling genera- 
tions subservient to an Emperor could not 
attain. 

The Emperor Augustus bnmght Rome to 
the zenith of its order and niagriiflconco, and 
after the troubled times that markiul the end 
of the Republic, men were glad to settle down 
under a wise rule. The result, however, was 
a loss of national energy ; relief from anxiety 
brought with it relief from State cares alto- 
gether, and the inevitable consequence was 
loss of interest in public affairs. The literaturo 
of the Augustan age reflects this teiidoiicjy, 
and side by side with the culmination of literary 
excellence slunvs an aecpiiesceuco in tiio loss of 
individual responsibility and a leaning towards 
paths that arc easy, which inevitably led to loss 
of inspiration. 

The decay of indopeudmt peditical fooling 
brought in its train an increasing attention to 
the interests of private life, and Greek art camo 
more and more to assert its sway over Roman 
thought and letters. At the same time, litera- 
ture began to bo a profession to which men 
might devote all thtdr energies ; t(j this and to 
the existence of a Court where influonco could 
make or mar, was due the institution of literary 
patronage. Such men as Maece.nas, the patron 
of Vergil and Horace, cultured and infliiouUal, 
gathered round themselves a circle of folk)wer.s 
of art, whom they assisted to gain favoiir, and 
who in return took care that their patron’s 
fame should not diminish. 

Threemen — Vergil, Horace, and Livy — arosotn 
perpetuate the relief felt under the new regime 
and the pride that a Homan took in the exalta- 
tion of his city. 

The greatest of these was P. Vergillus Maro 
(70 B.c.-A..n. 19). Vergil’s first work was the 
Eclogues, published in 38 B.O.. Admittedly 
imitations of Theocritus, they are often un- 
certain and flat in execution. The Oeorgiat, 
published some seven years later, are the work 
of the poet’s first perfection. Complewy at 


home with his subject, the various aspects of 
husbandry, Vergil brought to play on it his full 
poeti(;al powers and a complete mastery of 
technique, producing as tho result a perfect 
example of its type. 

Tho poem, however, by which Vergil lives for 
tho ordinary man is the Aeneid, an epic poem in 
twelve books, relating the story of Aeneas’ escape 
from Trby and his wanderings until ho planted 
foot Oil Roman soil. In all probability the 
scheme of the Acneid was approved, if not 
directed, by tho Emperor ; certainly it achieves 
its object, wliich is to glorify the tra^lition and 
dc-stiny of Romo and of the Empire, and by 
stirring up patriotism among tho people to lift 
them to a plane of fooling where they might 
accept and eoniliine with tho Imperial system 
for tho aggrandisement of tho State, Inciden- 
tally tlie Aeneid shows the Latin hexameter at 
perfection — thought, language, and metre being 
at the same time majestic and yet tender, 
powoHul and yet smooth. 

Vergil added irulirectly to the store of Roman 
poetry by introducing to his patron, Maecenas, 
the writer whom we know as Horace (fif) B.c.— 
A.D. 8). Horace's fimt work, the Epodes, was 
Copied from Alexandrine models, being 
epigrammatic exercises in personality. Next 
oanio the Salims, less epigrammatic but more 
purely Roman in form and spirit, which are 
sketches of tho life and manners of the day. 
The Odps are finislied poeriLs in lyric form, marked 
by perfect cumnuiiid over moire and language, 
and rich in shrewd observation. Tho work of 
his primes the Epistles, are similar to tho Satires, 
but more elegant and polished, and abounding 
in tei-s© observations on mannere and society. 

Horace a man of the world, but he was 
a jX)ot as w('ll, and tho result has been to make 
him the most loved of ancient writoi’s ; no poet 
in all ancient literaturo has furnished more 
pointed and more elegant quotations to writers 
and speakers of mtidem times. 

ft was in this period that elegiacs first became 
fasliioiiable. Catullus had experimented with 
them, but tliey were not the form in which his 
genius could bo best expressed. Now, however, 
a school of elegiac poets arose, remarkable rather 
for elegance than for loftiness of inspiration. 

Tibullus, Trcjpertius, and Ovid have survived 
to represent this school. Of these, Tibullus is 
graceful and refined, singing of simple things in 
a lifeless manner, and never rising above tho 
dead level of gentlemanly mediocrity. Pro- 
pertius is more robust. His stylo is loss elegant 
than that of Tibullus, but he has the power of 
showing feeling and an eye for dramatic situa- 
tion, and so con command the sympathies of 
tho reader. 

Ovid (43 B.C.— A.D. 18) is a poet of unbounded 
fatiility. All his work shows complete mastery 
of the medium with which ho workcnl, and 
specially in his adaptation of th«5 heroic 
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hexameter to the lighter and more fanciful eub- 
jocts of hia MetamorphoacSf a collection of mytho* 
logical stories. His Fasti, a poetical calendar, 
shows much of the pride in Koman history that 
Augustus endeavoured to stimulate. Hia love 
poetry is bright and perfect in style, but shallow 
in feeling, and often very gross. The works 
which closed his career, the Triatia and Ex Ponto, 
are lamentations in exile, full of genuine feeling, 
but lacking in dignity. 

In the realm of prose Livy (59 B.O.-A.D. 19) 
performed the same function as Vergil in popu- 
larising a feeling of patriotism and magnifying 
the Empire. Hia history of Rome from the 
beginning down to 9 b.c. is written in a bright 
and picturesque style, sometimes compared to 
that of i\[acaulay. His Latin shows the begin- 
ning of the tendency to use poetical diction in 
prose. Keen to dwell on the glory of Rome, he 
did not trouble overmuch to investigate facts 
or to take any pains in verification, so that his 
work is of less value as a history than it might 
have boon had not knowledge been eked out 
by imagination. 

These names close the Augustan age, the chief 
features of which may be thus summed up. It 
shows the creative genius of Roman literature 
at its fullest power, combined with the elegance 
and polish of masters of the language. But 
that very polish marked the beginning of the 
decline, and henceforward skill in technicalities 
is developed at the expense of true inspiration. 

The era of the Silver Ago of Latin literature 
was lod up to by the writings of the early post* 
Augustans. Of those that survive, the poem 
on Astronomy of Manillus shows the highest 
level of language and of inspiration. The Fables 
of Phaedrus, the Histories of Velleius Paterculus 
and Valerius Maximus, and the work on Archi- 
teoture of Vitruvius, illustrate the increasing loss 
of inspiration and the debasing of the language, 
due to the growing cosmopolitan character of 
the population of Italy. 

The Silver Age proper began in the reign of 
Nero. Its salient feature is the increasing pene- 
tration of the Stoic philosophy into the life of 
Rome. The earliest and greatest exponent of 
Stoicism is Seneca, whose inferiority as a writer 
is compensated by his value as a teacher of 
morals. Hia philosophical writings, though 
marred by the passion for rhetoric of his time, 
oombino high thinking with sincerity of feeling. 
His tragedies are lifeless exercises in rhetoric, 
correct and sometimes grand in form, but devoid 
of the dramatic sense and poor in characterisa- 
tion. 

Senoca’a nephew, Lucan, is the sole outstand- 
ing poet of this period. The Pharsedia, his only 
extant work, is an epic on the struggle between 
Caesar and Pompey, who is its hero. Its lofty 
style and often trenchant phrases are spoilt 
by the straining of thought and expression of 
rhetorician, which combine with a tedious 


rhythm to justify Quintilian's criticism that he 
is nhogis oratoribus quam poetis imitandtbs. 

Lucan's contemporary, Persius, wrote Satires 
on the model of Horace. Ho is not a man of 
the world, however, but a bookman, and the 
result is to make his style involved and his 
thought ob»cui*e. 

One other writer of Nero’s reign stands out. 
Petronius wrote a novel describing the adven- 
tures of a freed slave, which gives us a perfect 
idea of the Latin of the common people. It is 
remarkable for its humour and its vivid de- 
scriptions of life and maimers among difiorent 
classes. 

After the quiet days at the beginning of 
Nero’s reign literature stood still until the 
time of Dornitian. Under him Statius (45-96) 
wrote veiiics, which were tlie admiration of his 
time. Tiiat admiration is a sufiiciont index 
of the literary degeneracy of the time; for, 
judgod from a modern standpoint, his work 
is over-elaborated and wanting in inspiration. 
The Silvae.^ a collection of short pieces on 
familiar sulijocts, are polishc^d and graceful, but 
their artificiality makes thorn of little value 
as expressions of thought or feeling. The Tho- 
baid, an epic on the war of Thebes, is clever 
and tasteful, but is eloquent of the skill of the 
author rather than of his genius. 

The Argonaut fra of Valerius Flaccus is an 
inferior work, j^rolix and rhetorical, and entirely 
without imagination. 

Sllius ItaUcus also wrote an epic on the Punic 
War. It is enougli to say that it contains all the 
traditional apparatus of Homer and Vergil as 
dry bones with no originality or inventive power 
to make them live. 

The Epigrams of Martial form the largest 
collection of this class of writing that is loft 
to us. Martial gives a clear picture of con- 
temporary life ; he had not the moral indig- 
nation of Juvenal to make him exaggerate. He 
wrote to make a living, and consequently his 
main object is to amuse. He lacks the delicate 
touch of Horace or Catullus, whom be strove 
to emulate, and so illustrates the poorer side 
of Roman taste — its love of verbal clevemeaa 
and its tendency towards heavy coarseness. 

The Natural History of the Elder Pliny is a 
painstaking and accurate work, written in a 
plain and somewhat dull style. 

The outstanding feature of this generation 
is the treatise of Quintilian, entitled InstituMo 
Oratoria, By it he stands eminent as a rhe- 
torician and writer, and also as a literary and 
artistic critic of very great merit. The most 
valuable portions of his work are those in 
which he gives a critical sketch of the whole 
of Latin literature, and again where he lays 
down the discipline to which the would-be 
orator must subject his nature. 

In the next generation, which closes the roll 
of olamioal Latin, only three names stand out. 
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Tacitus (C4~119) wrote a life of Agricola, a 
study of the German tribes, and two works, 
the Anivxls and the Hietoriee, giving the history 
of Home from the death of Augustus. Tacitus 
is a writer of groat dramatic force and had at 
his command a power of epigram which makes 
his work unique in literature. Ilis satiric 
sense, as with Juvenal, tends to distort the 
picture, but the result is full of interest, and 
justifies his title of the Roman Gibbon. His 
Latin is steeped in Vergilian phraseology, and 
abounds in Greek constructions ; his natural 
terseness loads to syncopated idioms of his 
own, which makes it not easy to rciod him, atid 
difficult to render him in English as concise 
as his own Latin. 

The Satires of Juvenal are t-ho last of their 
typo. They give us wonderfully vivid pictures 
of the life of the time, exaggerated by the fierce 
indignation with which its vic(^s inspired him. 
His power over language is very great ; few 
ancient writers have lived to a larger extent 
ill familiar quotations. 

Juvenal’s contemporary, Pliny the Younger, 
has left us a series of letters, which give a clear 
picture of a pleasant, cultured, ordinary man 
of taste. Pretending to no inspiration, they 
throw light on the life of his time, and especL 
ally illustrate the agreeable “ pottering-about,” 
which was the only occupation for the leisure 
of a well-to-do Roman of refinement. 

With riiriy closes the history of classical 
Roman literature. Minor writers continued to 
produce works of little literary value, such as 
Suetonius* Litres of the Caesars^ published under 
Hadrian, a more string of anecdotes and personal 
descriptions, devoid of style, and written with 
no historical perception. The centre of Euro- 
pean culture shifted to Athens, where a Graeco- 
Roman literature sprang up, with which we are 
not concerned. 

How to Read Latin 

A fact that is too often forgotten by teachers 
of languages is that, when spoken and heard 
by those whose native tongues they are, each 
word, as it is spoken, is grasped and appre- 
ciated immediately ; that, if it is capable of 
more than one construction or meaning, the 
mind of the hearer holds it automatically in 
suspense without interrupting the flow of the 
sentence, until the remaining word or words 
are heard which classify it finally. 

For instance, when a speaker says, “ I know 
the man's honest,” 9/ian's is immediately re- 
corded by the hearer as being either equivalent 
to man is (c.y. “The man is right ”), or to the 
genitive {e.g. “ I know the man’s wife ”). The 
choice between these two possibilities depends 
on what follows, ai\d the mind of the hearer 
therefore reserves its decision until it hears 
the word honest Here, again, honest may be 
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predicative after the verb or may describe 
some noun to follow which depends on the 
genitive man’s. All doubt is finally disposed 
of by the stop after fwncst, which rules out the 
second of these two possibilities. 

This process, of course, is as rapid as that of 
speaking itself, but it does in fact take place, 
and in reading also the same course is pursued, 
the oye taking the place of the ear. This fact 
has generally been lost sight of by teachei-s of 
Latin, with the result that the student has had 
to go hunting about from end to end of a sen- 
tence in order to pick out first the verb, then 
the subject, then the predicate, and so on. The 
consequence has been to increase the likelihood 
of going wrong and to lose^ all touch with the 
natural Latin order of words, which has to bo 
learned all over again when the student haa 
acquired sufficienti proficiency in putting to- 
gether the dissected puzzle set him by a mis- 
guided system. 

Assuming that the preceding articles on 
grammar and syntax have carefully studied, 
and that the exorcises have been translated 
with special pains to find out et^ery possible 
meaning that the sentences may contain, the 
following oxorcises will prepare the way for 
rapid and intelligent sight-reading of the Latin 
authors. The system of notes therein adopted 
is that propounded by Professor Hale of Cornell 
University. 

First Exercise (Livy, xxi, 47, 1) 

Hoc 1 primum ® cum ® Hannibalo * proelium * 
fuit ’ ; quo ® facile ® apparuit equitatu 
meliorem Poenum esse et i®' ob id'* 
caropos patentos,*®’ quales sunt inter Podum 
Alpesque, bello gerendo ** Romanis aptos 
non esse.®* 

^ May be one of three things. What are 
they ? Al)L sing. masc. or neut., or nom. or 
ac.c. sing. neut. 

® May be an adverb, or acc. sing, masc., 
or nom. acc. sing. neut. of an adjective. 

® May b© a conjunction or a preposition. In 
the former case it will command a dependent 
verb, in the latter it will take the ablative case. 

• What case is Hannibale ? The ablative. 
What inference follows ? That it depends on 
cwm, which is therefor© a preposition. 

® May be either nom. or acc. sing. It is 
neuter. What inference follows ? That Hoc and 
primum agree with it. 

• Can the verb to he govern an accusative ? 
No. Henoe Hoc, primum, proelium must bo 
nominative. Of these part must be subject, part 
predicate. Uoc must be subject, being empha- 
sized by coming first in the sentence. 

What is shown by the stop after fuit ? 
That there is no dependent clause, therefore 
cmn is undoubtedly a preposition. 

• What part of speech ? Conjunction or 
relative pronoun. 
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If the former, it requires a subjunctive de- 
pendent verb. If the latter, it refew either to 
tlie whole preceding sentence or to a noun 
therein. 

® May be either of what parts of speech ? 
Adjective in nom. or acc. nout. sing., or adverb. 

Ma5^ bo impersonal, or governed by a 
subject yet to come. 

If impersonal, what cons true tioji will follow ? 
The accusative and iulinitive. 

What inference now follows a.«i to facile ? 
It is an adverb qualifying apparnil. 

What part of speech V Ablative of supine. 

What meaning will it then have 't Either 
meam with a verb, or ablative of the thing in 
respect to which with an adjective. 

What part of speech ? Adjective. 

Honco equitala is abl. of re.spect depending 
on it. 

Obviously acc. sing, inasc. agreeing with 
melioreni, 

** Must depend on apparuiL With the pre- 
ceding acc. it forms the acc. and iiiiin. construo- 
tiori after apparuit^ which is thus impersonal. 

What three uses has ct ? 

1 . Coimecting two wovdA^and ; 

2. As tho first of two r/s . . . and; 

3. As bearing on a single word even. 

What u.ses may et hav^e, in each case, in 

the present passage ? It may connect apparuit 
or meliorevi to sornothing tliat follows ; or it 
may be the finst of two balanced r/s ; or it may 
emphasize a word or phrase to follow. 

What ctise does oh tak<5 ? Accusativo. 

Of the three accusatives that follow, which is 
the most likely to depend on it ? Tho nearast. 

What part of speech 1 Neutor nom. or 
acc. of pronoun is. Obviously acc. depending 
on oh. 

What part of speech ? Nom. or acc. plur. 
mosc. or fern, of pros. part, of palco. Obviously 
agrees with canipos. 

What is tho construction of campos 
paterUes ? Must be another acc. and inf in. after 
apparuitt connected with tho hinnor aco. and 
inQn. by et. 

** What is the construction of gerendo ? Dat. 
or abl. sing, agreeing with hello. If dative, 
depends on some word U) follow. The gerund 
takes the dative of the poi*son by whom tho 
act is to be done. 

^ May l>e dat. or abl. plural. Must bo dative, 
depending on the preceding gerundive. 

** What is tho construction of aplos 7 It 
takes the dative of the thing for which a person 
or thing is fitted. It goes, therefore, with hello 
gerendo. It must agree with campos. 

Completes the second acc. and infin. con- 
struction ; campos patentes, coming first, must 
be its subject, and aptos its predicate. 

The passage thus runs literally ; 

“ This was the first battle with Hannibal, by 
which it was easily apparent that the Cartha- 


ginian was bettor in horsemanship, and on 
account of this that open plains, such as there 
are between tho Po and tho Alps, were not 
suited to carrying on war by the Romans/* 

Having thus got the sense of the passage we 
can proceed to put it into idiomatic English : 

This was tho first engagement with Hannibal ; 
fn.mi it clearly appeared that the Carthaginians 
were superior in cavalry, and that on this 
account open plains, such as those between the 
To and the Alps, were unsuiied to the Roman 
arms.” 

Now, having exchanged the Latin for the 
English idiom, ri‘ad the paisago once more 
aloud in Latin, endeavouring to express the 
meaning by voice inflexion, as one would do in 
English. 

This process should be gone through with 
each Houl(‘nco. Tho student tdiould write down 
every possible incaiiiiig of each word hi its 
order, taking care not to look at one word 
bofon^ ho has completely dealt with the last. 
Words of doubtful moaning or construction 
should bo left in abeyance until the word is 
roachc'd which gives the key. On reaching the 
end of the sontenco the meaning will be clear ; 
go back and translate the whole, reading it 
rapidly in English, as idiomat ic and free as you 
like ; thou road it over again aloud and rapidly 
in Latin, aiul go on to the next. 

This methoci, if faithfully pursued, and by its 
faithful pursuit alone can success be attained, 
will enable tho student, in a surprisingly short 
time, to dispense with tho elaborate system of 
notes ; ho will be able to read the Latin straight 
on, mer(‘ly ptmsing t/O make notes when a word 
or phra.so new to him presenting some special 
difficulty is encountered. And in the end he 
will find that he can rotul sentence after sentence 
in Latin without stopping to translate, perform- 
ing at the same time the double function of 
reading the Latin and sensing its moaning in 
English. This will lead him to the stage at 
which ho can think in Latin, when nothing will 
stand between him and the full enjo3anent of 

what he reads. 

The follcjwing exorcises will servo as models, 
and should bo carefully studied. 

Skconu ExKiicisa (Cicero, De SeneciutCt 55) 

Possum ^ persequi** ® permulta * oblectainenta ^ 
rerum • rusticarum,’ sed ea ® ipsa ® quae dixi 
sentio fuisso longiora.'*’ 

1 What construction follows possum ? The 
infinitive. 

® Wliat part of speech is persequi 7 Pres, 
infin. of pcrseqtior. It therefore probably goes 
with possum. 

^ Is it transitive or intransitive ? Transi- 
tive, therefore an aoo. is to be expected. 
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• What part of speech ? An adjective in 
the nom. or acc. neut. plur. May mean " many 
things,” or may agree with some noun which 
follows. 

® Either nom. or acc. plur. Is qualified by 
permuUa. Must be the object of persaqui. 

• Genitive plural. Depending on what ? 
On oblectamenta. What gender V Feminine. 

^ What part of speech ? Adjective in gen. 
plur. fern. Must qualify rcrum. 

® What part of speech ? May be nom. sing, 
fem., or nom. or acc. neut, plur. of is. 

• May be nom. sing, fem., or nom. or acc. 
neut. plur. Probably agrees with ea. 

May be nom. sing, fem., or nom. or acc. 
neut. plur. either of relative or interrogative 
pronoun. As it follows so closely on ea ipsa, 
with which it seems to agree, is probably the 
relative pronoun. 

Firat pers. sing. porf. indie. Transitive verb 
governing the acc. Obviously its object is quae. 
If quae is its object, then quae must be neut. 
plur., and so must ea ipsa. 

What do you expect after sentio ? Either 
an acc., or acc. an<l infin. 

As it is in the 1st person, what inference 
follows as to ea ipsa ? That ea ipsa is ace. 
and governed by sentio. 

Perfect infinitive. Together with ea ipsa, 
therefore, forms the acc. and infin. construction 
depending on sentio. 

What must it agree with ? ea ipsa. 

What may it mean ? ” Longer,” or “Too 

long.” 

Which does the sense require ? The latter. 

Translation : “ I could go ou to tell of very 
many pleasures afforded V^y rural pursuits, but 
I feel that what 1 have already said lias Ixh'u 
too long.” 

The remaining exercises are intended to be 
noted by the student himself. 

Third Exercise {Livy, xxvii, 48, 4) 

Hasdrubal, omissa raunitione castrorum, po.st- 
quam pugnandum vidit, in prima acie ante 
signa elephantcxs collocat. 

“ Hasdrubal, having failed to fortify his camp, 
when he saw that he must fight, stationed his 
elephants in the front of his line of battle, just 
before the standards.” 

Fourth Exercise (Cicero, Pro Archia, 28) 

Nulla onim virtus aliam morcodom laborum 
periculorumque desiderat praeter hanc laudis 
et gloriae : qua, quidom, detracta, quid est 
quod in hoc tarn exiguo vitae curriciilo tantis 
nos in laboribus exerceamus ? 

“ For no virtue desires any reward for the 
toils and dangers it undergoes other than this 
one prisse, praise and fame ; and when that too 


is taken away, what is there in this sliort span 
of life U) induce us to wear ourselves with such 
groat exertions ? ” 

Fifth Exercise ( Livy , xxvii, 8, 9) 

Consules, priusquam in provincia irent,^ duas 
urbanas legiones, quantum opus erat * ceteris 
oxercitibus militum, soripaerunt. 

“ Before going to their spheres of action, the 
consuls enrolled two city legions to the number 
of men required by the other divisions.” 

‘ What is the force of the subjunctive after 
postijuam ? 

* What is the construction of opus est ? 

Sixth Exercise (Cicero, De SeneettUe, 66) 

Quarta rc«tat causa, quao maxime angere 
atque sollicitam haboro nostram aetatem vide- 
tur, appropinquatio mortis, quoo corto a sonec- 
lute non potest esse longe. 

“ There remains a fourth cause which seems 
to pain and keep in trouble men of our age, 
namely, the approach of death, which certainly 
cannot bo long distant from old age.” 

After carefully going through the above 
<'Xorciscs, the student should bo sufficiently 
adopt to bo able to start the coiu'so of reading 
indicated in the Bibliography that follows. 
Tile one piiirit on which emphasis must bo laid 
is that tho whole system falls to the ground 
unless scrupulous care is taken not to let tho 
attention, or even the eye, pass from a word 
to what follows it until all tho possibilities of 
its moaning have been reviewed. 


COURSE OF READING 

Tho following bibliography Is an attempt to 
indicate a course of reading advisable for the 
student of Latin. For tho titles see the section 
immediately following on Books to Read. 

The article.s on Accidence and Syntax con- 
tained in this volume are svifficient to give a 
working knowledge of the subject with which 
to start Heading the classics. For a fuller and 
more scientific treatment, reference may bo 
had to Gildersheve. and Riemann, but only after 
a long course of reading has mode the Btudent 
familiar with the written language. Kennedy 
and Roby are more elementary books, and may 
bo turned to for the difficulties which are met 
in tho earlier stage.s. 

For composition, the student should work 
through Macmillan's Course, and then go 
over the ground again in Browne and TJagarty, 
or Postgate. The keys should be used only for 
the purpose of correction, and after correction 
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each exercise should be retranslated without the 
key. 

It is important to remember that the only 
way in which to learn to write Latin is by 
reading it, and the best matter for reading is 
the Latin authors themselves. 

Caesar, Nepoa, and Ovid, having the simplest 
style, should form the beginning of the course 
of reading. When they can be read with ease, 
the student can go on to Lhy and Vergil. 
Cicero should form tho next stage, after which 
the student may suit his own taste. 

The editions given below are those con* 
sidered of most use to tho student consonant 
with lowness of price ; the price stated is in 
each case nett. 

For the study of literature, Mackail is the 
shortest and easiest book for a beginning. 
Tyrrell should follow, and then others may be 
read as they come. 

Dictionaries . — The only satisfactory way to 
work is to use Lewis and Short, which gives the 
use of each word by different authors. For 
reading, a smaller dictionary may bo uscm.!, l)ut 
for composition, after tho student has begun 
to do continuous pie^etis, Lewis and Short is 
essential if classical Latin is to be writ ton. 

The English-Latin dictionary shoukl be most 
sparingly used. It is very rarely that an Kng- 
lisli phrase lias an exact Latin equivalent, and 
dependence on an English-Latin dictionary spells 
ruin for all hopes of writing good Latin. 

Books to Read 

Accidenob and Syntax. 

liohy. School Latin Grammar. Macmillan. 

9d. 

Kennedy. Revised I.*atin Primer, Longmans. 

la. lid. 

Qildersleeve and Lodge. Latin Grammar. 

U.S.A. is. M. 

Ricnmnn. Syntaxe Latine. France. 5/r. 

Of these, Kennedy is tho most elementary 
and best suited to beginners. 

Pronunciation. 

Arnold and Conway. Cambridge. Is. 

Dictionaries. 

Latin^KnglM. 

Lewis and Short. Oxford. 18«. Od. 

Smith. Smaller Latin-EnglLsh Dictionary. 

Murray, bs. 8d. 

English-Latin. 

White. Longmans. 28. 3d. 

English-Latin and Latin- English. 

White. Longmans. 3a. 9d. 

Composition. 

Hagarty. First Latin Reader. Morany. 

Macmillan. Latin Course. 3 vols. 6a. 5d. 


Browne. Handbook to Latin Composition. 
3a. 

Browne, Handbook to Latin Composition. 
Key. 6a. 

Postgale. Sormo Latinus. Macmillan. 2a. 8d, 
Postgate. Sormo Latinus. Macmillan. Key. 
Ca. 

Translation. 

Jorram. Anglico Roddenda. Oxford, la. 6d. 

Literature ; (A) Puroductions. 

Mackail. Latin Literature. Murray. 2a. 8d. 
Tyrrell. Latin Poetry, Macmillan. 3a. 6d. 
Sellar. Poets of the Republic. Clarendon 
Press. 7a. 6d. 

Poets of the Augustan Ago. Clarendon 
Press. I Oa. 6d. 

Horace and tlio Elegiac Poets. Clarendon 
Pro.s.s. lO/j. 6d. 

Nettleshlp. Essays in Latin Literature. 

(B) Authors. 

Caesar: Do liollo Gallico. — St. G. Stock. 
Clarenilon Press. 8a. 3d. ; Bond & 

Walpole. Macmillan. 3a. 6d. ; Bk. 1. 
Merry weather. Longmans. la. IJd. 
Rks. 2 and 3. JMcrryweather. Lfjngmans. 
la. IJd. 

De Bello Civili. — Bk. 1. Bensley, Bell. 
2a. 6d. 

Catullus: Selected Poems. Simpson. Mac- 
millan. 2a. 8d. 

Cicero : Catiline Orations. — Wilkins. Mac- 
millan. la. lid. 

Pro Archia. — Reid. Pitt Press, la. Bd. 

Pro Milono. — Reid. Pitt Press, la. lid. 
Pro I-Gge Manilla. — Nicol, Pitt Press, 
la. 2d. 

De Senwtute. — Huxley. Clarendon Press, 
la. Od. 

Solc'ct Letters. — Tyrrell. Macmillan. 3a. 5d. 
Philippic IT. — Peskott. Pitt Press. 2a. 8d. 

Cornelius Nepos. — Shuckburgh. Pitt Press. 
4 vols. Each la. 2d. 

Horace : Odes and Epodes. — Page. Mac- 
millan. 3a. 9d. 

Satires. — Palmer. Macmillan. 3a. 9d. 
Epistles. — Wilkins. Macmillan. 3a. 9d. 
Translation : — Wickham. Clarendon Press. 
3a. 6d. 

Juvenal. — Duff. Pitt Press. 3a. 9d. 

Livy : Bks. I, II, IV, V, VI, IX, XXI, XXII, 
XXVlI.—Pitt Press. Each la. lid. 

Bk. XXI. — Trayes. BeU. 2a. 6d. 

Lucan : Pharsalia. Bk. I. — Heitland. Pitt 
Press, la. 2d. 

De Bello Civili. Bk. VII. — Postgate. Pitt 
Press, la. 6d. 



LATIN 


Lucretius. Bks. Ill and V. — Duff. Pitt Press. 
Each U. 6d. 

Martial : Select Epigrams. — Stephenson. 

Macmillan. 3«. 9d. 

Ovid: Selections. — Ramsay. Clarendon Press. 
48. 2d. 

PlatUus : Captivi. — Lindsay. Clarendon Press. 
l8. lid. 

Trinummus. — Freeman. Clarendon Press. 
- 28. 3d. 

Miles Gloriosus. — ^Tyrrell. Macmillan. 28. 8d. 

Pliny : Selected Letters. — Prickard. Clarendon 
Press. 28. 3d. 

Propertius : Select Poems. — Postgate. Mac- 
millan. 38. 9d. 

Propertius and Tibullas. — Ramsay. Clai'- 
endon Press. 48. Cd. 

Quintilian: Inst. Or. Bk. X. — Peterson. Clar- 
endon Press. 28. 8d. 
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Sallust: Catiline and Jugurtha. — ]\Ierivale. 
Macmillan. 28. 8d. 

Tacitus ; Agricola and Germania. — Church 
and Brodribb. Macmillan. 28. 8d. 
Annals I-IV. — Furneaux. Clarendon Press. 
38. 9d. 

Histories.— Bks. I. II, and III-V. A. D. 
Godley, Macmillan. Each 28. 8d. 

Terence : Comedies. — Papillon. Longmans. 
38. 6d. 

Vergil : Bucolics ; Georgies, T, II, III, and 
IV ; Aeneid I~X1I — each book separately, 
Macmillan. (Elementary Classics Series.) 
l8. 2d. 

Note . — Translations of most of the abovj 
texts can bo obtained in the “ Tutorial ” series 
at a negligible cost. 

S. M. Gbj^:)2n, B.A., LLJ3. 
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HOW TO USE THIS ARTICLE 

Ip this article is to be in any way a manual of a 
language, it must provide the reader with some 
kind of exercises in the different constructions 
of the language ; otherwise ho will read it but 
get no permanent value from it. 

Now, to sot exercises in conjunction with each 
section of this work would turn it into a school- 
book at once, and probably occasion a certain 
distaste for it. The writer, then, proposes the 
following plan, by which tho reader should make 
himself familiar with tho subject-matter in tho 
most systematic 'way. 

In the first place, he should provide himself 
with a fair -sized exorcise book, and number the 
pages according to the sections. This number- 
ing sliould bo done gradually, so that the reader 
may know what sjiaco to allow hims(>lf. Tlion, 
after rc5ading any introductory matter there 
may be, he should study tho extracts very 
carefully, comparing them with the translation 
annexed, and reading them through aloud 
several times. It would also be a good thing 
to copy out the French several times — not, how- 
ever, in tho exercise book. He should then 
collect and tabulate instances of the construction 
or rule being dealt with — e.g. Plural of Nouns, 
Agreement of Adjectives, Tenses of Verbs (tabu- 
lated in Conjugation), and so forth. When a 
rule has been stated in summary at the end of 
a section, he should copy it out against the 
section number in his exercise book. Where 
forms are given — e.g. of Verba or Pronouns — ^lio 
should memorise them carefully. 

He should then take the tiunslatiou of tho 
earlier extracts and endeavour to put them back 
into French. He should, of course, lot a reason- 
able time elapse between looking at the French 
and attempt ing tho re-translation (the ideal l)eing 
a night in between). 

When the version he has made has been 
compared with tho original, a fair copy should 
be made of it in tho exorcise book. Tho amount 
of vocabulary he should provide himself with 
before starting an attempt at a translation 
must depend on the individual. A quick, re- 
tentive mind will remember most of tho words, 
and will only require a list of the verbal forms 
occurring in the peussage. After the section on 
verbs has been done, this need should cease. 
The mind less at home in letters should make a 
list of this other words ho may require for the 


composition, and should put an M. or F., as the 
case may be, against tho nouns, to sliow what 
gender they are. 

It may bo found preferable not to work 
through tiie whole of the article in detail at 
first. In this case the soctions marked ** may 
be taken fimt, and the extracts marked * only 
attempted. 

In this way it may be claimed that the study 
will bo endowed with considerable int/erest, and 
will not involve me aningless tedium. To obtain 
an active vocabulary — i.c. one in which the 
French {t>r a word comes to tho mind willingly 
— ^it is ust^ful {.o try to reproduce extracts orally, 
phraw by phrase. 

For those who wish to acquire some facility 
in spoken Froneli it is absolutely necessary that 
they get a Frenclnnan or some qualified person 
to put them on tlio right road in pronunciation. 
The host thing to do is to read passages of 
French with this tutor, for. reading is the safest 
way to speaking. Hut it is not sufficient to be 
taught tho pronunciation of a word or phrase 
by itself : what is iioeesstLry is to be taught tho 
sound, and then when this sound comes again 
it will bo recognised and y^ronouiiced in tho same 
way. (See Pronunciation Section.) 

FOR THOSE BEGINNING TO SPEAK 
FRENCH 

Of course, tho first need is a vocabulary. If 
anyone wishes to begin to speak from the first, 
he must provide himself with some phrase-book 
or vocabularies (such as Professor Spiers’ well- 
known series), and loam lists by heart ; and 
he must at the s^ime time learn the indicative 
mood of tho verbs, both directly and interro- 
gatively and negatively. For this is the crux 
of sjjeaking in the early stages — to put^a verjl; 
into, say, the questioning form, perjiaps in W 
compound tense, and at the same time 
to put the pronoun object in its place 
of tho verb. To take an instance. You are 
demanding your shoos in the morning fromfifco 
attendant in a Paris hotel. Now it is true that 
if you have a touch of the superman ydu 'will 
yell ‘ May sooliay * till you get them. Bixt if 
you allow yourself to listen to the explanations 
of the waiter, and if you try to relate the facta 
in a rational way to him and to answer any 
questions he may ask you, .t ]|0 conversation 
will go on something like thiiS you lead off 


perhaps 
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with, * Oil 8ont mes souliers 1 ’ He replies, 
‘ Monsieur no los a pas ? ’ lie would think it 
rude to call you ‘ You,* so he says ‘ Monsieur,’ 
alluding to you, and he makes tho question in 
an aftirmative form, conveying the question by 
the intonation* However, he will know that 
you have not got them, since you are asking 
for them. You now start off with an explana- 
tion of how you put thorn outsido your door the 
night before, and you say, ‘ Jo placay ’ — ^you 
have forgotten that ‘ inettro ’ is put ; and if you 
have not, you are far too wiso to embark on a 
nasty irregular verb like that. ‘ Je placay,* 
you resume, and then your mind goos hunting 
for them in French ; perhaps you arrive at ‘ lea ’ 
— yes, ‘ Je placay lay.’ OnUkle the door is 
clearly beyond your powei-s, but your native 
English common-sense coming to your rescue, 
* you say boldly, ‘ ^ la porto.’ ‘ Pro-oi-se-ment- 
mon-si-eur-je-le-sai-bi-en-ra-ma-sso-co-ma-tin-et- 
jo-crois-le-sa-voir-rempla-ciS-a-hui-t-’ou-res.’ You 
are now hopelessly out of your depth. If you 
try to unravel all that, you will require tho 
whole morning. Tho injured father in L'aiujlais 
tfl qrdon le parle distributes half-soveieigna at 
this stage, iDUt that is always easier on the 
stage tlian in real life. 

Perhaps you get him to start again, holding 
his arm to chock him when necessary. ‘ .Ii3 les 
AI BIEN RAMASSA CH MATIN, ET JB CROIS LBS 
AVOIR RBMPLACft A HtTIT HKURK8.’ 

‘ Je los ai bion rarnasso.’ He uses tho com- 
pound tense, and he puts tho them in front of 
the have. Now, if you are going to shut your- 
self up in your bedroom till you are master of 
that stylo of thing, you must in tho first place 
be able to give any tense of an ordinary verb 
almost automatically, and you should be able 
to turn all the youa rouu<.l if necessary, and say 
‘ vous mangez ’ or ‘ mangez-vous,’ ‘ vous avoz 
mang4 ’ or ‘ avez-vous mang(^.’ equally rapidly. 
You must also learn to put the 7iots into their 
right places, so : ‘ Jo ne mange pas,’ ‘ vous ne 
mangez pas,’ etc. etc. ; and you must learn to 
put a pronoun object in at intervals. 'J’hus : 

‘ Je vouft ai vu,’ ‘ vous m’avez vu,’ etc. The 
more thoroughly this is done, the more subse- 
quent advantage you will get from it-. Tho 
three tenses of primary import-ance are the 
Bjesont, the Future, and the Past Indefinite, 
Wiioh is ^ho ordinary conversational tense for 
past actions, though the Imperfect — which ‘ will 
dofV-lilhs this advantage, that four forms out of 
the six are identical. 

working knowledge of the verb is by far 
the most important consideration in starting to 
speak a foreign language. Mistakes in the gender 
of nouns or adjectives do not cause the dead- 
lock that inability to ‘ predicate * a thing does. 

Note. — We saw that the ‘ gai^on,’ in making 
the statement which knocked ‘ you ’ out, made 
it all the more deadly by running his words 
together— or speaking ‘ so fast,* as the foreigner 


expresses it. This difficulty can only bo over- 
come by accustoming the oar to interpret French 
sounds by reading aloud, by getting a competent 
person to read to you and to talk to you. 

1. INTRODUCTORY LESSON 

The following extract is intondc^d as a pro- 
nunciation extract, and also as an illustration 
of tho simplest and moat frequently occurring 
grammatical rules. The beginner slmuld study 
carefully and niaster tho principles explained 
below, as they will be found to be of the widest 
application and to constitute the base of most 
of what follows. Too much stress need not bo 
laid on the translation, so long as tho meaning 
is roughly grasped. It will be very useful to 
commit the piece to memory, and, if possible, 
the learner should got a competent person to 
exercise him in the pronunciation. (See Pro- 
nunciation S('ction for reading aloud.) 


LES D.TINNS THE GENIES 

Par t'K-Tou Hugo By Victor Hcoo 


1. Murs, vllle 

Walls, town 

Et port. 

And port. 

Asilo 

Asylum 

l)e mort. 

Of death. 

Mer grisc 

Sea grey 

Od brise 

Where breaks 

Hi brise. 

The breeze. 

Tout doH. 

All Hleeps. 

2. Dans la plulne 

In tho plain 

Nalt un bruit. 

Springs up a sound. 

C’csf I'halelne 

•Tls tho breath 

Dft la nuit. 

Of the night. 

Ellc br.iine 

It walls 

Comme une Rrae 

Like a soul 

On* line flanune 

Which a flame 

T^iujours Htiit. 

Follows aye. 

3. TiU ruineiir npproebe. 

The rumour approaches. 

I/ccho la re-Uif . 

The et!ho repeats it. 

("rat coininc la cloche 

It is as the bell 

jynn convent inaudit. 

Of a convent accursed. 

Cninme un br\iit de foulo 

Ab a noise of a crowd 

Oui tonne et qul roole. 

Which thunders and rolls. 

Et tautAt H'ecroule, 

And now falls away. 

Et Untbl grandlt. 

And now swells forth. 


4. TPHsalni dw Djlnns 
qiil passe 

Kt tourblllonue en Htnant. 

Lcs iN quo Iciir vol frsicaKKe. 

Craquent nomme un pin 
brnUint. 

l/iur tiiyiiimu Imrd et 
rapifle. 

Vdnnt dantJ Tcspace vide. 

Serabla un miagc vide 

Qul porte un eclair au flanc. 

5. tMs de I’enfer! rolx aui 

hurle ct qul pleure : 

T/liorrible OHsalni, pousse 
par raquilon, 

Sans doute. 0 cielt 8*abcU 
sur ma demeurc. 

Le mur Uteblt sous le noir 
batatllon. 

La maLson crie et chancelle 
pencMe. 

Et Ton diralt que. du sol 
arrachie, 

Ainsi qu'il chaese une teuUle 
eechie. 

lie vent ta Toole aveo leur 
toorblllopt 


’Th the Rwann of the Genies 

Wliirh passes whirling and ba- 
sing. 

The yews which their flight 
shivers 

Crack like a btimlng pine. 

Tli.‘ir herd, heavy and rapid. 

Flying In empty space. 

Scams a hollow cloud 

Bearing the lightning in Its 
flank. 

Cries Infernal ! Voices which 
tiowl and weep ! 

The awful swarm, by the North 
wind urged on 

Doubtless, O Heaven I dashes 
itself on my abode. 

The wall bends beneath the 
dark battalion. 

The house groans and slanting 
staggers. 

And one would say that, turn 
up from the soil. 

As it might chase a withered 
leaf. 

The wind rolls It along with 
their whirl. 
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e. IlsscmtDaM^/Leoicohorte They are imftt t Their cohort 
S'envole et full et leursplede RecedeB aud tltett, and their feet 
Cessmt de battre ma porte Oeane t.o beat at my door 
De leure coupe With tbolr etrokee repeated. 

L'air eat plelu d'un bruit de The air is full of a noiee of 
chalnes, chains. 

£1 dans let for^te prochainet And in the foroftts hard-by 
Fristonneni toua les grands Shiver ail ttie great oak-ircea 
chenea. licneath their tiery tlight lu- 

Sous Icur vol de feu plUs / clined. 


7. X>*^trangC8 ftyllabefl 

strange syllableB 

Noub vienne7it encore : 

Oome to US still : 

Ainsi dee arabes 

Thus from the Arabs 

Quand sonne le cor. 

When the trumpet sounds. 

Un chant sur Ja grrtve 

A song on the strand 

Par in<«tants B’^Itve, 

At instants arises. 

Et Tenfant gui rCve 

And the child who dreams 

Fait de» rOves d’or. 

Has golden dreams. 

8. Djinns funtbren. 

The Crenles ol the grave. 

Fib du irepoB. 

Sons of death. 

Dune lee Wnfebres 

In the darkness 

PreRHODt leurw pas : 

Urge on their steps ; 

liCur essaim (rrondo : 

Their swarm growl ^ : 

Aiusl, profondc. 

As profoundly 

Afunnure une onde 

There inaans a wave 

Qii'on ne volt pas. 

Which one sees not. 

0. Oe bruit vaout 

This vague soiind 

Qui H'endort. 

Wlilfh dies nway. 

C'cst la vctfue 

*Tls the billow 

8ur lo bord : 

On the shore ; 

C*e8t la plainte 

*Tls tho call, 

Alnwist hushed. 

D'une Hainte 

Of a saint 

Pour un mort. 

For one dead. 

10. On doute 

One doubt.fi 

La imlt . . . 

(Of) the night . . . 

,Veco*de : 

I listen ; 

Tout fidt. , 

All Is rtylng. 

Tout paHse \ 

All passes ; 

li’espace 

And space 

Efface 

Effaces 

Le bruit. 

The sound. 

Notes to *Les Djinns’ 

V. 1. ‘ murs.’ Tho 

8 in ‘ murs,’ as in 


‘ Djiims,’ ^owa that in French, as in English, 

8 IS the sign of the phiral. 11. 0-8, ‘ briso . . . 
clort.’ In English breaks and sleeps end in s. 
Why ? To indicate that a singular subject is 
being spoken of. In French the sign is e or t. 

V. 2. ‘nait.’ f-onding again. Collect all the 
instances of both endings. 1. 2, * un,’ but in 
1. 0 ‘ uue.’ Wily ? In French, a or the show . 
the gender. * Un * with a ‘ male ’ word, ‘ une * 
with a ‘ female ’ word. ‘ La ’ with a female — 

‘ la plaine ’ — ‘ le ’ with a male. v. 5. ‘ le mur,^ 

‘ le vent * (f* before a vowel sound). Collect 
instances. 

V. 3, 1. 3. ‘ c’est . . . d’un.* An unaccented 

e has been slurred here. This is usual. Collect 
instances. * la redit,’ This is the regular order 
when the object is a personal pronoun. 

V. 4, 1. 2. ‘ sifflant,’ and ‘ br(il-ant ’ in 1. 4, 

with ‘ vol-ant ’ in 1. 0, indicate that the verbal 
ending *ant in French is the equivalent of the 
English -ing. * oraquent.* This is the plural 
form of * craque.* 1. 4. * pin briilant.’ Note 
order, and compare with ‘ troupeau lourd * in 
next line, and also with ‘ convent maudit ’ in 
V. 3, 1, 4. Customary in French. 1. 8. Why 
* au M JVe shaU see later. 


V. 6. Why ‘ Tenfor,’ the hell ? In French an 
article usually accompanies the noun. Thus 
‘ voix ’ would probably be ‘ une voix ' in prose. 
1. 2. Notice ‘ pousso,’ pushed^ and in 11. 6, 6, 7, 
" ponoh4e/ tilted ; * arroch^e,* matched. Are 

these corresponding endings ? Yes. The -4 has 
the force of tlie English -ed as the sign of the 
past pai*tioiple, in verbs which make the 3rd 
singular present in -c. 1. 3, ‘ 8*abat.* Why is 

the 8 there ? It means iteelf. In French many 
verbs are made reflexive, as it is called, where 
in English there seems no need. 

V. 6, 11. 3, 4, 5. Does ‘ do ’ mean to, tuith^ 
and of ? No ; but it does in these cases. 
U. 3, 5. Notice plural verbs ‘ cess-ent * and 
‘ frissonn-eiit.' 11. 0, 7, ‘ los.’ This is the plural 
form of ‘ le ’ or ‘la.’ Moreover, the adjectives 
‘ prochaines ’ and ‘ grands ’ also add an «. Wo 
say that they agree with the nouns they accom- 
pany. ‘ procliainos * shows that it agrees in 
gender too (‘forM-s* is n feminino word) by 
adding an e to the masculine form, ‘ prochain.* 
If the adjc'ctivo ends in an unaccented c already, 
as ‘ rapide ' and ‘ vide * iji v. 5, it remains un- 
changed. This agreement accounts for the -s at 
the end of ‘passes’ (1. 1), which is looked on 
as an adjective, and in ‘ pli^s ’ (1. 8). All 
instances should bo collected, as this is a very 
common nilo. 

V. 7, 1. 1. ‘ D’ ’ — i.e. * de ’ — ^here has another 
meaning, untranslated in English. (See next 
note.) L 3. ‘ des,’ short for * de les,’ of the. 
1. 8, ‘ dcs ’ here again means 8ome, The truth 
must now out. Two things must bo said. In 
Frojich ‘ do le ’ is writtoii ‘ du,’ and ‘ do lea ’ is 
written ‘ dos.’ (At the same time, it may as 
>vell be said that le ’ is written ‘ au,’ as wo 
stiw in ‘ au flaiic ’ (v. 4, 1. 8), and ‘ a les ’ be- 
comes * aux.’ ‘ D(' r ’ and ‘ i\ T ’ do not alter.) 
Moreover, tho French have a passion for pre- 
cision — ‘ on dit * — ^and this manifests itself in 
their always stating, when they are speaking of 
any persons or things, whether they moan all 
or 8ome, the general or tho particular. Now the 
expression they have consecrated to render this 
some is the one used to stand for of the. The 
goiioml is expressed, it may be added, by the 
‘ 1©,* ‘ la,’ ‘ r,’ or ‘ los,’ as the case may be. 

V. 8, 1. 2. ‘du.’ An instance of the con- 

traction of ‘ de lo.’ 1. 7. A poetical inversion 
The normal onler would be ‘ une onde murmure.' 
1. 8. ‘ Qu’on ne voit pas,’ which orte sees not. 
Compare the French and English way of tpaking 
a negative statement. We use the verb do, 
except with am, is^ are (the various parts of 
the verb to 6e), and verbs such as have, can, 
will, eto. ; the French negative by ins^ing 
‘ ne ’ before and usually ‘ pas ’ after it. The 
force of ‘ no • . . pas ’ is similar to our not at 
all, 1. 6. * <Steinte ’ has the feminine emending, 

in agreement with ' la plainte.’ 

v. 10, 1. 1. *On,’ one, is used much more 

in French than in Englisb, Wlien speaking 
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generally, we use a pronoun o£ any person — you 
ne^ iMn tell ; they say. In French " on ’ is 
always usodL The preciseness of the language 
demands that an indeiinite word shall introduce 
an indefinite statement. Thus On ne peut ainaia 
dire was the title under which Shaw’s play 
was presented in Paris. On ne saurait penser 
A tout is a similar title of a play of Musset. 
They say is * on dit ’ (1. 3). ‘ j’^couto.* The 

ending of the 1st person of the verb (present 
tense) is the same as tho 3rd with verbs which 
make that ending e. 

Wo will now summarise the commonest rules 
we have obtained. 

1. To form the plural nouns add •s to tho 
singular, as a rule. 

2. Adjectives ‘ agree * with their nouns in 
gender and number. An adjo(;tiv(^ bocomt's 
feminine by adding -c, and plural by adding -.v, 
to tho masculine singular. Adjectives ending 
in an unaccented -e do not a<l(l an c to form tho 
feminine. Similarly, adjectives ending in s in 
the masculine do not add an s to form the 
inasculmo plural. 

3. We have obtained tho following verbal 
forms for the present tense : ‘ j’ocouto,’ ‘ olio 
brame,* ‘ il chasse,’ ‘ on douto,* in tho 1st and 
3rd persons singular ; and also a jiumbor of 
forms of the 3rd singular in -t : ‘ suit,’ ‘ grandit,’ 

* fuit,’ etc. In the 3rd person of tho plural wo 
have invariably found the form in -erd : * craqu- 
ent,’ ‘ frissonn-ent,’ * vienn-eni,’ ‘ pross-c'iit,’ etc. 
Note, however, tho exception ‘ sent,’ ate, plural 
of ‘ eat,’ is. 

4. The forms * vol-ant,’ ‘ siffl-ant,’ ‘ brul-ant ’ 
equal the English fly-ing, hiss-ing, burn-ing, the 
participle present. 

5. The forms ‘ pousse,’ ‘ pench6o,’ ‘ soch^^o ’ 
give examples of tho past parl-iciple ending, 
oorresponding to the English pushed, tilted, dried. 
We have, however, found ‘ 6tointo,’ hushed, and 
‘ maudit,’ accursed. The verbs which make 
their past participles in c belong to the same 
class as those which form tho presf^nt tense, 
1st and 3rd persons singular, in -e. The forms 

* maudit ’ and * 6teinte(e) ’ belong to the class 
of verbs such as ‘ suit,’ ‘ graudit,’ 

6. ‘ Do le * becomes ‘ du.’ ‘ De les ’ bt^comes 
‘ des.’ ‘A le ’ becomes ‘ au.’ ‘ A les ’ be- 
comes ‘ aux.* ‘ De 1’,’ * h 1’,’ ‘ de la,’ and ‘ a la ’ 
do not alter. 

7. A French noun generally is aocoinpaniod 
by an Article. Where we say fire and water, 
justice and truth, the French say ‘ lo feu et I’oau,’ 
‘la justice et la v6rit6.’ When a thing is lo- 
ferred to in part, this is expressed in French. 

8. A negative statement is made in French 
by the word * ne ’ being put before the verb, 
and a complementary term, usually * pas,’ 
after it. 

9. The participle, being a verbal adjective, is 
treated as an adjective in the question of ‘ agree- 
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ing ’ with the noun to which it refers, unless it 
is useti in a more verbal manner. 

10. The personal pronoun object precedes tho 

verb. 

Wo will now take another example. It is 
from Baudot, the* great French humorist. ‘ Lo 
voici,’ here it is : 

n faiit voufl riiro qu'en Pro- It Is nerseBsary to tell you 
vence e'est ruHaee quaud that in Provence it is the cus- 
vlemicntlftschalcursd'envoyer tom when the ’heats' come 
le b6tail dajis les Alices. B^tes to send the cattle into the 
et {Tens passent cinq ou six Alps. Beasts and folk jmss 
moLi la-haut lo«<M h la belle live or six months up there 
etulle dans Therbe jUKQii'au lodged * beneath the Htars.' In 
ventre. Puis an premier frls- thograssnp to the belly. Tlien 
son de I'automim on revient. at the Hist Khlver of autumn 
. . . Done hlor solr les trou- tlicy return. . . . Well, yester- 
poaux rtmtniient. Depuis le day eve the hocks came hack, 
matin le portiiil atbuidait. I^s Since tho morning the sate 
l)ergerlt'!s Ctalent plelnos de was awaiting them. The folds 
l)allle fnilche. D’li'uiro eii were full of fresh straw. Prom 
heure on so disaii, Malntenant hour lo hour ono tol<l oneself, 
ils wint k Kfniyei-cs, miiinteiiant Now they are at Eguyeres, 
an Para<lc)u. Puis tout h coup now at Paradou. Then all at 
vers le soir un grand cril Jah once towards the evening a 
volI;\ . . . ct l4*ba8 au K»in- gn^at cr>% Here they are. . . . 
tain nous voyoiis le troupeau And away there in the distance 
8’avau(«r. Toute la route wo see the troop advancing. 
Hcmble luaroher avoc lui. All the road seems to march 
with it. 

Wo will notice tb© occurrence of tho rules we 
have already discovered, and also any new ones 
which may present themselves. 

1. I. *11 faut,’ it needs, it is necessary. This 
is an impersonal verb, a much commoner thing 
in Frc'nc^h than English. * 11 ’ stands for it as 
well as for he in French. * C’est,’ this is ; we 
say, it is. 

‘ votis dire,’ to tell you. In French a pcii'sonal 
pronoun, wh<3n it is an object of a verb, is put 
before that verb. 

1. 3. * d’envoyer.’ Why * d’ ’ ? The expres- 

sion is * eVst Tusago d’envoyor,* the ciisU»n of 
sending. Tii French the Intinilivo is the verbal 
noun which in English is r©nd©re<l by setul-ing, 

‘loges.’ Notice that * log6s,’ a participle, is 
looked on as an adjective, and takes tho plural 
•s in agreornont with * botes et gens.’ 

1. 0. ‘ a la belle 6toLlo ’ is an idiom. 

Notice ‘ Tusage,* ‘ I’horlD©,’ ‘ raiitornno.* Why 
* V ’ ? Abbreviation of ‘ lo * and ‘ la ’ before a 
vowel. So (1. 4) ‘ au ventre* and ‘au premier 
frisson,’ * au ’ for ‘a le.’ 

So far the story has been in the present tense, 
and tht) chief forms have been the 3rd plural 
(‘ loviennent ’ and ‘ passent ’). In the next few 
lines we find ‘ les troupeaux rentraient . . . le 
port. ail attendait ... les bergorios ^taient . . . 
on se disait.’ Theso endings. ‘ -ait ’ and ‘ -aient,’ 
arc tho marks of the inq^erfoct tense, the tense 
of the past which denotes continued action, or 
state. It is rendered in English somotiraea by tho 
form was — ing, were — ing, or by the simple past. 

1. 12. * paille fraSche.’ The adjective hoi*o 

follows its noun. * Fraicho * is an irrt^gular 
feminine form. The masculine is ‘ frais.’ 

1. 13. ‘D’heuro en heure (ou so disait). 
This is au idiomatlo form. 
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We will now take a short piece of prose, the 
subject of which will be probably well known 
to everyone. ‘ Le void/ hcrp it is : 

Trolii jours aprfes on faisait Three days after they made 
des nooos h Oana en Galilee, et a marriage at Cana in Galilee, 
la mi^re de J6ius y 6tait. £t and the mother of Jenus was 
J^UH flit ausai convi6 aiuc there. And Jesus was also 
nooes, lui ot ses dlsoiples. Lo invited to the marriage. Ue 
vln ayant manque, la mfere de and His disciples. The wine 
Jems lui dit. 11s n'ont pas de having failed, the mother of 
vln. Mais J6ius lui repondlt, Jesus told Him, They have 
Femme, qu’y a-t-ll entro mol no wine. But Jesus answered 
et toi? Mon heure n’est pas her. Woman, what is there 
encore venu. Sa mere dit h between Mo and thee ? My 
ceux qui scrvalent, l^’aites hour is not yud, come. Ills 
tout ce qu'il vous dira. Or 11 y mother said to those who 
avalt lAsIx valsseauxdepierres served. Do all tliat He shall 
mis pour so,rvir aux piirJflca- tell you. Now there iverc 
tlons des Juifs, ct qui tenaient there six vessels of stone, put 
chacun deux ou trols m^jures. to serve *for the puriheatinns 
Jdsus leur dit. Fniplissez d’esiii of the Jews, and which held 
ces vaisseaux, ct I la les em- each two or three measures, 
plirent jusqiraii haul. Et il Jesus said to them. Mil with 
Imr dit, Pul«ez maintonant et water these vessels, aajd they 
porfcez-en an maftre d’hdtel. filled them to the hrlim And 
Et 11s lui en portdrent. Quand He said, Draw out now and 
le nuiitre d’hdtel eut Rout.6 bear to the master of the feast. 
Tcau qui avalt 6t6 chanB6 en And they bore lo him. When 
vln (or il ne savait pas oCl ce the master the feast tjistcd 
vln venait, mala lea serviteurs the water which had l)een 
qui avalent puisd I'eau le changed into wine (now he did 
savaientbien), ilappclal’i^poux not know whence this wino 
et il lui dit. Tout homrae sert came, but the servants who 
d’abord le bon vin et ensuita had drawn the water knew 
le moindre. aprfes qu*on a beau- quite well), he called the 
coup bii. Mals lot, tu as brldegrodin and said to him, 
gaTd6 le bon vln jusqu’A Every man servos llrst the 
pr^nt. good wine and then the less, 

after one has drunk plenty. 
But thou, thou hast kept the 
good wine until now. 

It will be seen that there exist several forms 
for the personal pronouns in their various cases 
and 1 X 808 . Thus wo have, aftiu* a proposition, 
‘ moi,’ * toi ’ (1st and 2nd), and ‘lui,’ ‘lour’ 
(3rd person indirect object). ‘ Lui ’ is also used 
when the pronoun is in an emphatic position, 
‘ lui ot ses disciples.’ Wo shall explain thoso 
different uses when we deal with the pronouns 
in detail. Lot it suffice for the present to note 
the existence of thoso different forms. Tabu* 
lated, they are : 

First Person (je). — lilraphatic ' moi * : pronominal adjective 
‘mon.* 

Second Person (tu). — Emphatic * tci ’ ; plumi * vous.' 

Third Person (ils).- -Object ‘ le,* plunil * Ich ' ; indirect object 
• lui * ; plural * leur ’ ; emphatic * lui * ; pronominal adjec- 
tive * sa,* plural * scs.* 

This last difference points out to us that the 
possessive adjective takes its gender and 
number from the thing possessed, not from the 
possessor. 

But it is the verbal forms which will occupy 
us most in this passage. We notice two re- 
curring features : first, the appearance of the 
endings ‘ -ait,* ‘ -aient,’ in what the English 
tells us is a past tense. Secondly, that, as in 
Elnglish, tenses are formed, compounded of the 
verbs ‘avoir,* have, and ‘fitre,* to 6c. Thus 
we have: ‘Fut convi6 . . . est venu . , . eut 
goht4 . . . avait change . . . avaient puis^ 

• . . on a bu . . . tu as gard4,’ and the parti- 
ciple ‘ ayant manqu4.* Note that ‘ fut con vie * 


is passive, and that ‘ est * is used to form the, 
compound past tense of Vvenu (cp. Englisl^ i# 
come), ; 

At the 'same time we have present fornxs— • 

‘ ont,’ ‘faites,’ ‘omplissez,’ ‘puisez,’ ‘ por^ez,* 

‘ sort ’ — and another past tense form in * clit,* 

‘ rdpondit,* ‘ emplirent,’ ‘ porterent,’ and ‘ ap- 
pela.’ It will be seen that the variety of forms 
for the verb in French demands a special and 
detailed study. 


Phonktk* of Les Djtnns (see p. 237) ' 


1. MUK VI Lo 
t pCm 
A ZI Lo 
IF MdR 
MEll G PJ Zc 
OU BRI Z« 

LA BIU Zr 
TOr T)OR 

7. DE THA“ J‘ .SI LA B« 
NOU ViEa TAn K()R 
E“SI DE SA RA IF 
KAn ?6 No Lo K(5 r 

(l‘> CnAn||S[Hl LA (JRE 
PAR Kn STA»||SK Ll^ Vo 
B LAn FAnilKI Vo 
KE DK RE Vo DOR 

8. jiE JIN I’ I' iNE BRo 
FIS DU TRE PA 
DAO r.E Tl<: NE 
PRE So LEUR PA 
LJBUR K .SEn GROn D* 
E« ai PIU) FOa IF 
MUK MU RU NO De 
KOn Ne VWA PA 


2. DAn LA PLE No 
N fQ TCEn rRUI 
SfiJ LA L^I No 
IF LA NUI 
EL BRA M® 

k 6 mu nA m® 

KU No FLA xM® 
TOT7 JOUR SUI ' 

9. Sc BRUl VA Go 
KI SAn DdR 
SE LA VA Go 
ST^R L« BOR 
SK La PLEn To 
PRE SKE TEn To 
DU No SEa To 
POU R <En MOB 

10. 0“ DOU To 
LA NUI 
JE KOU To 
TOU FUI 
TOU PA So 
L6 SPX So 
£ FA SO 
Lo BRUl 


IL THE PARTS OF SPEECH 

In a language wo talk about ‘ things,’ and wo 
say what happens to them. The most important 
parts of speecli, tlieii, are the names we give to 
things as we say in Phxglish ; in p’rench, 

‘ iioms ’), and the wor^ for the happenings or 
actions the — verbs (French, ‘ verbes ’). 

*♦ 1. The Nouns. — (We can couple with the 
study of nouns that of adjectives, for they 
closely resemble them in form, and they are 
always associated with nouns in their use.) 

We already know that the noun usually forms 
its plural by adding -« to the singular, and that 
the adjective does the same, as it agrees with 
its noun in number, while at the same time it 
‘ agrees ’ in gender, if feminine, by adding an -e 
to the moBcxilino form. W© must also remember 
that, as there is no neuter in French, such nouns 
will go either into tjie masculine or the feminine 
class. 

1. Let us now examine this extract with 
reference to the nouns and adjectives : 

Saint Filanois St> Francis^ 

C^tait daa<) ea premia lie wee In his fimt youth a , 
jounense un homme de vanite. man of vanity, a buffoon, ,a 
iin bouffon. un farceur, un joker, a Btoger, giddy, iocsk- 
chanteur. Mger, prodlgue. less, bold . . . ffals) hM 
bardl. . . . Xtte roude, front round, forebead smalt, eyei 
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petlU yeux nolnu lourdbi black, eyebrows straight, oosa 
droits, nez fin et droit. oroUles tine and straight, oars small 
petitee et cotnme dresiri^. and as it pricked up, <wlth a) 
langje algufi et ardente, volx tongue keen and ardent, (the) 
yehfiineote et douce : dents voice vehement* and soft . 

blanches, 4gales ; teeth close together, white and 
Ifivrea rolnoes. barbe rare, col even, the Ups thin, (a) scanty 
gi^le. bias oourtst^dolgts longs, beard, a scraggy neck. shoH 
Qiigles longs, lambe malgre, arms, fingers and nails long, 
pled petit, de chair peu ou a thin leg. (a) small foot, of 
point. • . 'MiOBicLigi. flesh little or none. . . . 

What do we find ia this extract beyond the 
two cardinal rules that the plural ^s formed by 
adding an -g, and the feminine by adding an >6, 
to the normal masculine singular ? There is one 
unusual plural, ‘ yeux.* The singular is ‘ oRil.’ 

In the adjectives, where getider shows itself 
more commonly, it will bo useiul to collect the 
masculine singular and plural, and the feminine 
singular and plural, with their nouns. Note 
‘prodigue* and ‘aiguS.’ Tho former must be 
masculine, as it refers to a man, while ‘ aigud * 
is feminine (‘ ardento ’ shows that the noun 
* langue ’ is so). ‘ Prodigue,’ then, like ‘ mince,* 
‘ rare,* ‘ grele,’ * maigre,’ is an instance of the 
rule that if the adjective already ends in an -c 
(mute), no additional -e ia added for the feminine. 
The participles, ‘ dressdes * and ‘ serrdes,’ which 
end in an accented -i, however, add the feminine 
-e. The writer has placed all his adjectives after 
their noun, although * petit * as a rule comes 
before the noun (as does * premiere ’). As he is 
giving a list of characteristics, he drops the 
article, definite or indefinite, which would other- 
wise bo required. Notice that ‘ [)romiere ’ is 
written with a grave accent. This is due to the 
rule of pronunciation, when a mute -e ends a 
word, that the previous vowel becomes grave 
by position. So ‘ legor ’ would make it s feminine 
‘legcro.’ {Op. p. 248.) Note ‘ douco * and 
‘ blanches ’-—-masculine * doux,’ ‘ blanc.* With 
regard to the gender of nouns, we notice that 
‘ jeunesse * is feminine, and this suggests that 
•ease is a feminine ending (princess). This is so, 
and ‘ farceur,* * dxanteur,* have masculine end- 
ings (cp, English aing-er, aongstresa). Note also 
that aU nouns ending in -e are feminine, except 
‘ ongle,* and all ending in a consonant masculine, 
except ‘ dent,* This, however, is by no means 
a universal rule. 

We will now take another example and treat 
it in the same way : 

PAiraoK Danton 

Un colo9se k tfite de 'Tar- A coloesus with (a) Tartar 
tare,* d'line laideur fraffimee et head, of an uslinesu trasic and 
terrible, un masque renvidsi de terrible, the dlntortod visaim 
bouledbinie orondant, de pdUe of a growling bulldog, little 
yeux enfancee sous les ^normee eyes buried beneath the enor- 
,p1i9 d'un front menaeant, une moue folds of a scowling fore- 
volx fenaenfe. dee gestee de head, a thundering voice, 

’ combaitant, une surabondanoe aggremlve gestures, a super- 
et un boulllement de sang, de abundance and a * boiling 
oolhve et d'energie, une dfi- over* of blood, M wrath and 
damaUon Hffrinie, paieille aux energy, an unreRtiained manner 
mugtHsementB d*un tauteau. of speaking, like the bellowinge 
deg Images dimUeuriee, une of a bull, (with) similes out of 
empbase efne^ des tressallle- all 'proportion. « sincere em- 
^ mfihwetdee cris d'lndignatloa pha^ ebuddsn and cries of 
copobki de rdvelUer les in- Indignation capable of awaken- 


stincts f&roc€$ dans Tfime la Ing ferocious instincts in the 
plus paclflque. et les instincts most pacific soul and generous 
giniretui dans l*fime la plus instincts In the most degrad^ 
abrutle,un cynisme iaUlUaant, (soul), an outepoken cynicism, 
spontane et de source vive, des spontaneous and genuine. 
crudlt6i itwrmee et dignes do crudenesses enormous and 
Rabelais, une bonhomie gotioil- worthy of Rabelais, a jesting 
leuBe, des facons cordidLes et heartiness, manners cordial 
famlliferes, vroprea h capter la and familiar, fitted to capture 
confianoe et les sympathies the confidence and sympathy 
d*une plfebe gauhiae et paris- of a Gallic and Parisian people 
ienne—un grand seigneur la —a groat lord of the *un- 
sans-culotterlo.-'XAJNB. washed.* 

The Nouns , — ^Thore is nothing to attract our 
attention in tho plurals, though we may wonder 
how ‘ tauxllau ’ and * voix ’ would form their 
pluml. 

Collecting the nouns and classifying them by 
gender, we get the following : 

Names of males : ‘ Colosse,* ‘ Tartare,’ ‘ boule- 
doguo,* ‘ taureau,’ ‘ seigneur,* and * combattant * 
(tho hotter being a participle used in the mascu- 
line). 

Ending in a consonant (masculine) : ‘ yeux,’ 

‘ front,’ ‘ sang,’ ‘ instincts,* ‘ bouilloments,* 

* mugissemeiits,* ‘ tressaillemeuts.* (Nearly all 
nouns ending in -mcnf are masculine). ‘ Pli,’ 

‘ cri,* ‘ masque,* and ‘ cynisme ’ are also mascu- 
line — those last two although ending in an -e 
mute. 

Feminines ending in -e mute are * t6te,’ ‘ image,* 
‘ empha.so,’ ‘ fime,* * source,’ ‘ sympathie,* * sans- 
culotterie,’ ‘ onorgie,* ‘ bonhomie ’ {-ie is nearly 
always a feminine ending), ‘ surabondanoe,’ 

* confiance * {-ance another feminine ending), 
‘ declamation,* ‘ indignation * {-cUion always a 
feminine ending) ; while ‘ laideur,* ‘ voix,* 
‘ fa^on * are exceptions to the nile that con- 
sonant endings are mostly masculine. 

Adjectives . — ^We note ‘terrible,* ‘^normes,* 
‘ sincere,’ ‘ capablos,* ‘ feroces,* ‘ dignes,* and 
‘ propres ’ ending in the masculine in -c mute. 

‘ Couvuls6,’ ‘ grondant,* ‘ enfonc^s,’ ‘ mena- 
^ants,’ ‘ tonnonte,* ‘ d6mesur6e8,* ‘ abrutie,’ 
‘spontan^,’ are really participles used in an 
adjectival sense. 

Now notice ‘paroilles,* ‘ gouaillouse,’ ‘gau- 
loise,* ‘ parisienn©,’ ‘ cordiales,* ‘ familidres,* In 
each case it will be soon that the addition of 
the feminine -e has made the vowel of tho pre- 
ceding syllabi© grave. Hence in the vowel 
which shows the grave accent, ‘ parisiene ’ be- 
comes ‘ parisienne * ‘ familiere ’ ‘ famili^res,* and 
‘ pared * ‘ pareille.* Doubling the consonant is 
an alternative way of expressing the force of a 
grave accent. 

Note that ‘ gen^reux * is plural— that is to 
say, ending in -a:, it does not alter in tho plural. 
This is a general rule for nouns and adjectives 
ending in -s, -rr, and -x. 

* Vive.* What is the masculine of this ? Not 
‘viv.’ Such a word might exist in Kalmuck, 
but not in French. The masculine is ‘vif.* 
Final -/ masculine always gives -tie. 

* Gouailleuse.* The masculine is not ‘gou- 
ailleus,* but ‘ gouailleur.’ Another general rule : 



242 


FRENCH 


•euT changes in feininino to -euee, but there are 
exceptions. 

Note also the order of adjective in this piece. 
We can establish the following: (1) Participle 
adjectives always follow the noun. (2) When 
there are two or more adjectives, they both 
follow, unless one of them is an adjective \isually 
put before the noim. (3) Adjectives of nation* 
ality come after the noun (‘ pldbe gauloise ’), as 
do adjectives of colour, taste, etc. (4) Whether 
an adjective comes before or after is often de- 
cided by the ear : ‘ ^normes plis,’ but * crudites 
6normes.’ 

To complete our observations, and to give 
further practice in the study of gender and 
number, wo will take one more extract. (An 
intending martyr for the faith which he has 
just espoused apostrophises ‘ the world’s offer.’) 

fiourco d^Udeuse en miH^re D(^licl<nw source in misery rldh. 

feconde. What will you from me, de- 

Que voulez-vous de moi. flat- wivlnK ploasures ? 

tenses volupt^s ? Shameful attiichments of the 

Honteux attachoments do la flesh aud of the world. 

chair et du inonde. Why do you not leave mo 

Quo ne me quittez-vous quand when 1 Imve left you ? 

Je VOU3 ai qulttd) ? All your happliieKs, subject to 

Touto voire f411cit<j. instability, 

SuJstte k rinstabilitd. In less than nothing falls to 

En moins de rien toml)e k terre ; (the ) ground : 

Et oomme elle a T^clat de And as it has the glitter of 

verre. glass, it has (too) lie frailty. 

Elio en a la fragility. 

Nouns with masculine endings are ‘ attacho- 
ments,* ‘ plaisirs ’ (consonantal ending), and 
(contrary to the rule) * mondo * and ‘ verre.’ 
Feminine are ‘ source,’ ‘ guerre,’ ‘ terre,* ‘ volup- 
t4s,* ‘ f^Ucit^s,’ ‘ instability,’ ‘ fragility,’ ‘ hon- 
neurs * (-ear, a feminine ending), and (irregularly) 
‘ chair.’ 

Masculine adjectives are ‘ honteux ’ (plural), 
of which the feminine would be ‘ honteuse,’ as 
* dyiicieuse.* * Flatteuses,* on the other hand, 
is the feminine of * flatteur ’ (rp. * gouailleuses ’). 
‘ Sujetto ’ doubles the final consonant to make 
its vowel grave, ‘ Toute * and ‘ votre ’ are 
normal, the latter a mute -e. 

There is still one rule in the formation of 
plural nouns to be touched on. Tf you look at 
this extract ; 

la Providence a dlspens# Providence Im dispensed 
aveo tant de sageese les biena with so much wisdom the good 
ot Iss maux de la vie quo and the evil (things) of life 
ctaaoun. quol que houreuse quo that everyone, however happy 
sa destinee. trouve des croix his destiny, finds crosses and 
et des ameriumes, qui en bitternesses, which always 
balancent toujoura les plaisirs. balance the pleasures thereof. 

and then compare it with this one : 

TOus fes anlmaux ont la All animals have the faculty 
faculty de se mouvolr et de se of moving and camrlng at 
porter ou d« s'anyter selon stopping themselves according 
leur b^'floin. to their need. 

you may be struck with the two plurals, ‘les 
maux* and Mes animaux.’ ‘Animaux’ must 
come from a singular, * animal,’ and this sug- 
* maux * from * mal ’ (a root found in 


malady). If you heard that * chevaux ' was the 
plural of * cheval,’ you would see that this was 
the common way for a plural to be formed 
from a siiigular ending ~aL The origin of this 
is interesting. The letter I is one which easily 
becomes silent (op. palm^ ahns), and in French 
this was shown by changing it to u. When the 
termination -au became plural it would be -aw«, 
and in monkish writing was written -a; for 
short. Thus the plural was written -ax, and 
then in course of time people, thinking there 
had been a misspelling, altered this to -aux. 
Hence the plural common in nouns and adjec- 
tives ending in -al. A few nouns have kept 
the -uIh plural, and ‘ travail ’ is a common word 
ending in -ail which makes its plural ‘ travaux.’ 

* Chou,’ ‘ genou,’ ‘ hibou,* are words ending 
ill -ou with thoir plural in -oux. 

Summarising the rules to be drawn from the 
observations we have made, we obtain the 
following : 

Number. — The plural is generally formed by 
adding -s to the singular of noun or adjective. 
Tf the word ends in -s, - 2 , it remains un- 

altered. 

Nouns aud adjectives ending in -au (and -eu) 
form their plural in -.t, not -s. 

Ending in -al they usually change to -aux. 

Feininiiie adjectives of course remain, -ale, 
•cdc^. 

‘ Travail * and a few other nouns ending in 
-ail make thoir plural also in -aux, 

A few nouns in -ou make their plural -otix 
(‘ genou,’ ‘ hibou,* ‘ chou,’ etc.). 

Gender. — Male things, of course, are mascu- 
line, and female feminine. What wo know as 
neuter words must go into one of those two 
classc^s. 

Nouns ending in a consonant, with few excep- 
tions, are masculino. 

Nouns ending in an -e mute are, with numerous 
exceptions, feminine. 

Terminations are useful in determining the 
gender in some cases. 

Nouns ending in -rneut, -age, -acle, -aire, -ere, 
-oire, -aamc, -isme are masculine. (Note that 
these cover many of the -e mute exceptions.) 

Nouns ending in -ance, -ation, -eur (if an 
abstract noun) are feminine. 

Adjectives. — ^The general rule is to form the 
feminine by adding -e to the masculine form. 
If the masculine already ends in -e mute, no 
change is mode. If the adjective ends in certain 
consonants, some change is made for the sake 
of euphony. Examples : * vi/,* * vit?e * ; ‘ heur- 
euar,* ‘ heureu^e * ; ‘ chor,’ ‘ chyre.* Doubled 

consonant : ‘ cruel-le,’ ‘ anden-ne,’ ‘ net-to,’ 

‘bon-ne,’ ‘pareil-le.* 

2. Adjectives— Oomparlson.--*There remains 
to treat of one use of adjectives, whidi does not 
come under the head of gender or number. It 
is the comparative use. As adjectives are used 
to denote the possession of a certain quality, it 
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oftea happens that this quality is denoted as 
being present to a greater or less extent. How 
is this done in French ? Hero are some 

examples : 

* l. Trois fois en un sltcle, 1. Three times in a oentnrr* 
BOU9 Chlfgula. sous N^ron» et under Caligula, under Nero* 
sous Domttien. U viva grand and Domitian, the greatest 
pouvoir Qul alt Jamals exists power which lias ever existed 
tomba entre les mains d'hom* fell Into the hands of execrable 
mes Qxterables ou extrava- or abnormal men. . . . The 
gants. , , , Le plus terriblea most terrible shocks were in- 
secousses ^talent inevitables, evitable. Thence the horrors 
De lit des horreurs qul ont €t6 which have been hardly sur- 
h, peine depassdes par les passed by the monslers of 

monstres des dynasties mon- Mongol dynasties. . . . The 
golds. . . . -djea plus choauantes most shocking ignominies of 
ignominies de I'Empire venal- the Empire came from the 
ent de TOrlent* et surtout do East, and above ail from 
l'Eg3n[>te. qul 6talt alors un Egypt, which was then one of 
des pays le$ plw wrrompus the most corrupt countries of 
de I'univers. the universe. 

Le veritable esprit romaln. The real Roman spirit, In- 
en offet, vivalt encore. Un deed, still lived. A time when 

temps od se pr^paraleut des were being formed minds as 

esprlts auisi pro/ondemant hon- profoundly bonouralile as 
netea que Qulntlllen. Pllne le Quintilian. Pliny the Younger, 
Joune, Tacite. n*est pas un Tacitus, is not a time of which 
temps dont il faille d63esp<irer. one needs despair. . . » There 
... II y avalt dans Ics were in the noble houses 
malfons nobles d'admirables admirable wives, admirable 
spouses, d'admirablos soenrs. sisters. Was tliere ever fate 
Fut-ll jamais destine plus more toucliing than tltat of 
touchante que celle do cette the young and chaste Octavla. 
Jeune et chaste Ootavie, fllle daughter of Claudius, wife of 
de Claude, femme de Ndron. Nero, (who) remained pure 
rest^ pure ^ travers toutes los amid all infamies, (and was) 
infamies. tu6e it vingt-deux killed at twenty-two. without 
ans. saus qu'elle edt jamais liaving over tasted any joy ? 
senti aucune joie ?~-Rbnan. 


Again, in the ‘ Djinns ' we have : 

2. La voix plus /laufe 2. The voice still louder 

semble un grelot is as a 1)611 

d'un nain qul saute; of a leaping elf; 

e'eet le galop, *tis the whirligig. 


Here ia another quatrain of Hugo : 

3. L'immense empire attend 3. The immense empire awaits 
un hi^riticr demain ; to-morrow an heir ; 

Qu‘est-ce que la Seigneur va What is the Lord going to 
donner h cet homme, give to that man. 

Qul, plus grand que C<j8ar. Who, greater than Caesar. 
piua grand m6me qxte even greater than Rome, 
Rome. Absorbs in his fate the fate 

Absorbs dans son sort le of human kind ? 
sort du genre hutnain ? 

4. Nous sommes moina offen^ 4. We are lass offended with 
du radprifl des sots que the contempt of fools than 

d'etre m^diocrement estim^ with being meanly thought of 
des gens d’esprlt. — V auvmn- by people of Intelligence. 

ARGUES. 

5. JjBk Franco 4tait moina 5. France was less advanced 
avancie pour les arts do la paix (in) the arts of peace than in 
gw'au XlVeslfede.— M ichelet, the fourteenth century. 

Wo see from those extracts that tlie super- 
lative — ‘ lo plus grand pouvoir,’ ‘ les plus ter- 
ribles secousses,* ‘ les plus choquantes igno- 
minies * — ^is always rendered by the addition of 
Me plus,* Ma plus,* Mes plus,’ and that the 
comparative is expressed by Spins’ alone. If 
you say a thing is most terrible, most shocking, 
or what not, the comparison with other things 
need not be expressed ; but if you only say it 
ia inoie terrible, you must say than what. We 
see in 1 and 3 that this is rendered by * Fut-il 


jamais destin^ plus touchante que oelle * . . . 

* plus grand que Cesar, plus grand m6mo que 
Romo.’ In 2, ‘ la voix plus haute,’ the meaning 
is that the voice is ' plus haute ’ than it was 
before; so comparison is understood. Com- 
parison may be of equality, as in 1, * des osprits 
aussi . , . honnStes que Quintilien.* The for- 
mula lioro is, wo see, ‘ aussi . . . que , . .’ 

In 4 and 5 we have a comparison of inferiority t 

* Nous sommes moins offenses . . . quo,’ we are 
less offended . . . than, ‘ La France 6tait moins 
avanc6e . . . que.* Here * plus quo ’ is re- 
placed by ‘ moins que.’ 

To sum up, then, we find that comparison in 
French is shown logically and clearly by the 
words ‘ plus ’ and ‘ moins ’ (more and leaa)^ 
which denote it, and tho superlative by the 
convention of prefixing the article to * plus.’ 
Only in a few cases is the comparative expressed 
as in English, by a suffix being added to the 
positive adjective. These exceptions are ‘ moil- 
leur,’ better ; ‘ piro,* worse ; and ‘ moindre,* leas. 
Their superlative is formed by prefixing tho 
article in the usual way. 

3. The Definite Article. — In our introductory 
loason wo saw that the use of the articlf) was a 
little different in French to tho English use. It 
is necessary to go into this difference somewhat 
more fully. Any passage of French will illus- 
trate tho point. Take, for instance, De Musset’s 
little poem. 

La vie eat valne ; Life is vain : 

Un pou d’amour, A little love, 

Un i>eu do balne, A little bate, 

Et put) BonJour, And then Qood-dar. 

Ia vie est brfeve ; Life is short : 

Un peu d'espoir, A little hope, 

Un peu do rfive. A little dream. 

Et pule Bonaoir. And then Good-night. 

Here wo see clearly how with a term stated 
‘ generally ’ tho French use the definite article, 
and say ‘ la vie,’ the life, where wo say simply 
life. On the other hand, we see, in the case 
of ‘amour,’ Miaine,* etc., they drop the article, 
‘ lionsoir,* ‘ Bonjour,’ of course, are elliptical 
expressions. 

Lot us take a few more examples. ‘ En void,’ 
here are some of them : 

L'liypocrlBle e«t un horn- Hypocrleiy, we say, in a 
mage que le vice rend & la homage whl^ vice renders to 
vertu.-— Roch efoucauld. virtue. 

L'hoinme est un roeeau, Man is a reed, tint 'tis a 
mai» e'est un roseau peusant. thinking reed* 

—Pascal. 

These examples are enough to establish that 
when a thing is taken ‘generally,* the French 
always use the article. It is a point of interest 
to anyone familiar with logic to notice that in 
French the article makes the proposition * uni- 
versal,’ while the English use is not ‘parti- 
cular,’ as may appear at first sight, but rather 
‘generic.’ 



244 


FREITOH 


Now looK at this piece of splendid rhetoric ; 

6. tt pimoD. I’sloaette. la 6. The cbefflDCh. the brk, 
Unotte* 20 aeriii jaaent et the linnet, the canarjr chirp 
bablllent tant qua le jcur and chatter aa long ae the dar 
dare. Le eoleU couch^. Us lasts. The sun set, they stuff 
fourrent leur tSU sous 2*alJe. et their headfs) under the wing, 
lest voilh ondorrals. C'est and there they are asleep, 
aloxa quo le g^nle prend sa *Tis then that the seer takes 
lampe et raliume.i et que his lamp and llghte it. and that 
Toiseau soUtaire, sauvage. in* the bird, solitary, wild, nn* 
apprivolHable. brun et trlste tameable, brown and sad of 
de plumage, ouvre snn gosier, plumage, opens his throat, 
et commence son chant, fait begins his song, makes the 
retentir le bocage, et rompt coppice ring, and breaks melo- 
iD^odieusement le sllenoe et dlously the Kllence and the 
lea tenfebies de la nult. — darkness of the night. 
BlDBROt. 

The first thing to notice in this piece is that 
wherever the definite article is used in English 
it may be used in French, although you will 
often find that in French the stronger Demon* 
strative is preferred. This use is curiously 
creeping into our sporting press. But there is 
one important exception. You will notice that 
in English we can say either they stuff the head 
under the vnng, or their heads under their wings. 
In French there is the same liberty ; in speaking 
of parts of the body, when it is quite clear 
whose body is being referred to — i.e. when the 
possessor is cloarly defined — tho article is used 
instead of the possessive, the head, tail, legs, 
instead of his^ her^ head, tail, legs, wings, or 
what you will. This is brought out in the 
following passage : 

7. Enun Infltant dnquaote 7. In an Instant fifty 

Boldata bondlrent dans la soldiers bounded into the 
ouLslne od leposait paciflque* kitchen where peacefully slept 
ment Walter Schnaffs. et 2ui Walter Sclinaffs. and placing 
posant mr la pnUriM cin- on his chest fifty loaded rifles, 
quanto fusils chaig6). le cul* knocked him over, tied him 
butOrent. le Ikrent des pieds hand and foot. . . . And all 
g la tote. . . . Et tout d'un at once a big soldier fellow 
coup un gros militalre lui planted his loot on his stomach 
planta son pied sur U ventre bellowing. . . . He was picked 
en vocif^rant. ... II fut re- up, tied to a chair, and ex- 
lovO. ficeie sur une chaise, amined with a lively curiosity 
et examine avec une vive by hLs victors, who puffed like 
curloslte par sea valnqucuiB whales. The big soldier who 
qul soufflaient oomme des was wiping bis brow bawled 
balelnee. Le gros militaire. out 'Victory.* and (he) gave 
qui a'essuyatt le front, vocifera the order of retreat. The 
'Victoire.* Et il donna I'ordie population. anxious and 
de repartir. La population excited, was waiting. When 
anxieuse et surezeit^e atten- they perceived the helmet of 
daft. Quand on apercut le the prisoner, terrific shouts 
casque du prlsonnier, des burst out. The women raised 
olameuis formidables their amis: the old ones wept : 

rent. Les femmes levaient les a patriarch threw bis crutch at 
bras; des vielUes pleuratent; the Prussian and wounded the 
un aieul lanca sa b^quille au nose of one of bia guards. 
Prussien et blessa le nes d'un 

de see gatdienB.~MACPA8Ba»T. 

‘ lui posant sur la poitrine.’ The preeenoe of 
^ lui ' makes hia unnecessary, 

‘lui planta son pied sur le ventre.’ The 
same is true here. Notice that ‘ son ’ refers to 
the ‘militaire.’ Me militaire qui s’essuyait le 
front ’ — ^lit., the soldier who wiped himself the 
brotu. Tlie ‘ ae ’ makes ‘ son ’ unnecessary. 

‘les femmes levaient les bras.’ The arms is 
enough^ as it is quite clear whose arms they 

I * les * and *P * are not the article the, but the pronouae 

Ikev and il. 


raised. Notice the use of the possessives with 
‘ b^quille ’ and ‘ gardien.* 

Other omissions of the article 3 
We saw in * Les Djinns * that the article was 
omitted in the enumeration of a number of 
terms, and in apposition. It is also dropped in 
certain phrases where a noun is closely com- 
pounded with a verb, and when with a preposi- 
tion a noun forms an adverbial phrase. These 
will be dealt with in their place. 

4. The Partitive Article. — We have seen that 
as a rule Freiicli insists on the definite article 
preceding a term which is used generally. So, 
on the other hand, when a tiling is r^erred to 
only in part, this also must be signified. 

‘ Dll lait ! ’ ‘ Dos violettes ! ’ ‘ Des pois- 

sons ! ’ ‘ Du saucisson ! ’ ‘ De la cr6me 1 ’ 

‘ Du vin ! ’ ‘ D© la salado ! ’ ‘ Des ootelettes ! ’ 
‘ Du pain ! ’ ‘ Do I'eau I ’ But note that if 

these cries are preceded by words showing what 
part or quantity is referred to, then ‘du,’ ‘de 
la,* ‘ de r/ ‘ des ’ are reduced to ‘ de ’ or ‘ d’ ’ 
simply. Thus : 

‘ Un pot de lait.’ ‘ Un peu de vin.’ ‘ Un 
bouquet de violettes.’ ‘ Trop de cr^me.* 

A few literary examples will sufiice to illus- 
trate these points. 

De grands corps blancs. Huge white sluggish bodies, 
phlfigmatiques. avec yeux with fierce blue eyeH, and hair 
bleus farouohes, et des cheveux of a reddish blond : voracious 
d*un blond rougefftre ; des stomachs, crammed with meat 
estoraacs voroces. rOpus do and cheese, 
vlande et de fromage. 

Thus Taine tabulates the characteristics of 
our Saxon forefathers, 

Ta fureur de la plupart des The madness of most of the 
FiancaiH, e'est d'avoir de French Is to have ‘wit,* and 
I'osprit ; et la fureur de ceux the madness of those who wish 
qul veulont avoir de I’esprit, to have * wit * Is to make 
o'est de faire dee livres. books. 

— MONTBBQOnBU. 

Again, to a lover’s eyes : 

lanolie k faire peurCest) ^ une The dark * to distraotioD * Is a 
brune adorable ; brunette adorable : 

La, nuiigrea de la taille et de la The lean one has a form and a 
liberty. freedom in gait* 

— Moubbs, 

This use, however, must not be confounded 
with that of ‘ de ’ joined to the article and 
signifying simply of the. 

He tous auteurs. 11 nV en a Of all authors, there Is not 
point que Je m^prise plus que one that 1 despise more than 
les oompUateurs qui vont de the compilers who go all round 
tous offtte chCTCber dee lam- seeking shreds of the works of 
beaux dee ouvxages dee autres others, which they stick Into 
qu'ils plaquent dans les leura their own as pteces of turf in 
oomme dee pieces de gazon a lawn, 
dans un parterre.— M obtbb- 

QUIBU. 

Here the first ‘ des ’ is some, the next two of 
the, the last (‘ des pieces ’), some. 

6. Verbs.— We saw in the Introductory 
Chapter that the verb has endings to show 

1 1 ask pardon of Ood and men for tnteroalating a word In 
a line of MoUtie. 
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tense* nuijiber* person* etc** and that verbs go 
into classes aooording to the endings they 
take. 

We have already met -s as a common Present 
tense ending for let and 3rd persons* and •ent 
as invariably the ending of 3rd plural of the 
Present tense. 

We have also found -ait, -aient as endings 
for the Imperfect Past tense. 

A glance at Extr. 7 in the last section will 
show a number of forms of the Past Definite. 
There we find -a replacing the -e of 3rd singular 
Present* and -irent, -ererU, in place of the -ent 
of the 3rd plural. 

It is now necessary to study all these forms 
in full, beginning with the common but irregular 
verbs ‘ avoir * and ‘ 6tro** to have and to be. 



AVOIR 


Indicative 

Subjunctive 


Present 


rai 

1 have (que) j'aie 

tu as 

Uum haul 

tu ales 

ila 

he hM 

il ait 

nous avons 

we have 

nous ayoiiK 

vous avea 

you have 

vous ayez 

ils ont 

they have 

Us aient 


Perfect (Past Indefinite) 

J'al eu 

I have had (que) J'aie eu 

tu as eu 

thou tiasi had 

tu ales eu 

11 a ou 

he hat had 

il alt eu 

nous avons eu 

we have had 

nous ayons cu 

vous aveas eu 

you have had 

vous ayez eu 

ils out eu 

they have had 

ils aient eu 


PRSTBRITR (Paul Definite) 

j’eus 

I had (que) J'eusse 

tu 6U8 

thou hadet 

tu eusses 

il eut 

he had 

ileOt 

nous eSmes 

we had 

nous cuRsions 

vous eQtes 

ymt had 

vous eusslez 

ils eurent 

they had 

ils eusseut 


Imperfect 


Tavais 

I was havvna (que) j’eusse. etc. 

tu avals 

thou watt having 


ilavalt 

he wot having 


nous avlons 

we were having 


vous aviez 

you were having 


ils avalent 

they were having 



PtUPERFROT 


J'avals eu 

I had had (que) j’eusse eu 

tu avals eu 

thou hadtt had 

tu eusses eu 

il avait eu 

he had had 

11 eQt ou 

nous avlons eu 

we had had 

nous eusslons eu 

viDUB aviez eu 

you had had 

vous euHsiez eu 

Usavaiantea 

they had had 

ils eussent eu 


POTUBB 


J'auiai 

I ehddhave 


tu auns 

thou wilt have 


n aura 

he vMhave 


nouaaurons 

wetihdXthave 


vous aures 

you wiUhove 


ils auicnt 

they wiU have 



Fotdrb Pxnracr 

S*aural eu 

J than have had 


tu auiaseu 

ihau toitt have had 


llaumeu 

he wUn have hod 


nous auons eu 

we OuM have had 


vous auns eu 

you wiU have had 


Ils atiraiit eu 

they witt have had 



Conditional 


JfmUEST 


i’auiais 

I should have 


tu aurais 

thou wouldtt have 


11 aurait 

hewoMhavt 


nous aurlons 

we Omildhave 


vous auriez 

you would have 


Us auraicnt 

they would have 



Past 


J'auiais eu 

7 should have had 


tu aurais eu 

thou wouldst have had 


il aurait eu 

he would have had 


nous aurions eu 

we should have had 


vous aurlez eu 

you would have had 


ils auralent eu 

they would have had 



Imperative 



Present 



ale have 

ayons Id us have 
ayez have 



Infinitive 


Present 

Past 

avoir (to) have | avoir eu 

(to) have had 


Participhe 


Present 

Past 

ayant having I eu 

had 


i ayant eu 

1 having had 


Btre 


Indicative Subjunctive 


Present 


jo suLs 

7 am (quo) Je sols 

tu es 

thou art 

tu sots 

Il est 

he is 

U soft 

nous Homnies 

we are 

nous soyons 

vous ^tes 

you are 

vous soyez 

ils sont 

they are 

Us soient 


Perfect {Past Indefinite) 

j’al ('•iC* 

I have been 

(que) j’aie 6t6 

tu os 

thou hast been 

tu ales 6U 

11 a 6t6 

he has been 

11 alt ^t^ 

nous avons 6te 

we have been 

nous ayons 6t6 

vous avez 6t6 

you have been 

vous ayez 

ils out 6te 

tfiey have been 

ils aient ttA 


Preterttk (Past Definite) 

je fuH 

1 was (que) je fusse 

tu fus 

tJtou toast 

tu fusses 

IHut 

he was 

llfQt 

nous fumes 

we were 

nous fusstons 

vous fttUw 

you were 

vous fuaslez 

ils furent 

they were 

Us fussent 


Imperfect 


j’^tais 

7 tms (que) je fusee, etc. 

tu ^tals 

thou wad 


il dtalt 

he was 


nous ^tions 

we were 


vous <*tlez 

you were 


Us ^talent 

they were 



Plxjpbbfbot 


j’avais ete 

I had been (que) Teusse ^t4 

tu avals <^t6 

thou hadtt been 

tu eusses 

11 avait 

he had been 

n eCt m 

nous avlons 6t6 

wehadbeen 

nous eusslons 

nous aviez 

you had been 

vous eusslez 

Us avalent 

they had been 

ils eussent 6t6 
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je serai 

tuserae 

ilsaia 

nouBsefODB 

VOU8 eerez 

UsseroDt 


i’aurai 
tu auras 
11 aura 6t6 
nous auruns 
Tous aureK 
Us aurout 6\A 


FciTuaE 
JOiaUbe 
thou ipilt he 
he will be 
we ehall be 
yfouwill he 
they wiU he 

Futubu PixmcT 
I shall have been 
thou tvUt have been 
he will have been 
toe ehall have been 
you Will have been 
they will have been 


Mof. 81 voua dtes malades, 
TOUB avez tous tea deux besolo 
de la m^edne. Pa. Out. ils 
out beeolti de la mMecIne. Us 
Mmt dee malades. 

Alph. J*^loistnaIade. Mab* 
Nous dions malades. Alpu. 
J'aeats mal h la tAte. Mar. 
Nous avifme mal. Pa, Tu 
etaU malades. Tu avais mal 
k la idle ? Alfh. OuU Marie 
etait malade. Mar J1 avail 
mal k la t6te. Mam. Ceat 
boR cat 11a daienJl malades* 
11s avaient mal. 


both need of medioliie. Pa. 
Yes, they have need of medi- 
cine. They an sick. 


Alps. I woe sick* Mab. 
We were sick. Alps. I had 
headache. Mar. We had ' ill.’ 
Pa. Thou toaet sick. Thou 
hadst headache. Alfb. Yes. 
Marie was sick. Mar. He 
had headache. Mam. That's 
all very well. They wen 
sick. They bad * lU.* 


Conditional 


le serais 
tu serais 
Useralt 
nous serions 
vous scriez 
ILs seiolent 


J'aurals 
tu aurais did 
il auralt did 
nous aurions dtd 
vous auriez dtd 
ils auraient dtd 


2 should be 
thou tmUdstbe 
he would be 
we should be 
you wovdd be 
theywouldbe 

Past 

I should have been 
thou wouldst have been 
he would have beeii 
we shfntld have been 
you would have been 
they would have been 


Imperative 
Prewent 
sola be 

Hoyons Ui ua be 
soyez be 


Prbsbnt 


Infinitive 

Past 


dtre (to) be 


I avoir dtd (to) have been 


ACTE U 

Alph. TAnt pis. Je serai 
bientdt Eudri. Mar. Nous 
aerona contents. Je n'aurai 
plus mal k la idte. Mar. 
Nous n'aurons pas besoln dc la 
mddeciue. Mam. Oul. maistu 
auras la mddecinc. Papa ! 
N’cnt-ce pas au'lls auront la 
mddeciue? Pa. Oiii. Ils T- 
auTOiit. ot ilti seront gudris. 
Mes enfant 6. vous seres gudris. 

ACTE III 

Mar. *J’ai eu la mddecinc. 
Aiii'H. Tu ViiA ou ? Elle a 
dtd trds atr(H3e? Mam. 
Alphonse! Marie a dtd sago. 
N‘est-<!e pas* Marie? Tu as 
dtd sago ? Mar Oul, j'al dtd 
sage. Mam. Elle a eu la 
mdtlecinc. Alph. Maintenant 
nous I’avons eu. Noils avons 
dtd sages. Pa. Vous Taveat 
eu ? Vous avejs dtd sages ? 
Mam. Oui. ils ont dtd sages, et 
ils ont eu la mddeclne. Maiii- 
tenant au lit. 


ACT n 

Alph. Bad luck. I sball be 
soon cured. Mab. We shall 
be glad. 1 shall have no more 
headache. Mar. We shall 
have no need of medicine. 
Mam. Yes, but you will have 
the medicine. Papa. Is it not 
that they will have the medi- 
cine? Pa. Yes. They will 
have it, and they will be cured. 
My children, you will be cured. 

ACT in 

Mar. I've had the medicine. 
AiiPQ. Thou hast bad it ? It 
has been atrocious ? Mam. 
Alphonse I Marie has been 
good. Is it not so, Marie? 
Thou hast been good ? Mar. 
Yes. 1 have been good. Mam. 
She has had the medicine. 
Alph. Now we have had it. 
We have been good. Pa. 
You have had it ? You have 
been good ? Mam. Yen, they 
have been good, and they have 
had the medicine. Now to bed. 


Present 

Participles 

Past 


6tant being 

1 m 

been 


I ayant 

having been 


*♦ ‘ Avoir ’ and * Ethe * 

It is not possible to find in a short space 
examples of both the persons and the tenses of 
‘ avoir ’ and ‘ 6tro.’ As they are the commonest 
verbs, and as they are also auxiliaries, it has 
been thought necessary to give an example of 
their simplest uses in all poi*3ons of the main 
tenses of the Indicative. Apologies are made 
for the childish nature of the illustration which 
the limited vocabulary demands. 

The example should be compared carefully 
with the formal conjugation of the verba on the 
previous pages. 

AOTB I AOr I 

Papa, Mahan. Alphonsd. Papa, Mamma, Alphonse, 
Maiub Marie 

* Alph. Jegulstriste. Mar. Alps. I am Bad. Mab. 
Tu eB trlste ? Moi auBsi Je Thou art Bad ? * Me ' too. I 
euicitriBte. Maman. Alphonse am sad. Mamma. Alphonse 
esttri.'ite. Mam. Ileettriste? is sad. Mam. He Is sad? He 
II a frold peut-^tre. Avez- has cold, perhaps. Have you 
vous froM, Alphonse ? Alph. cold. Alphonse ? Alfb. No : 
Non. J*al mal k la t6t6. I have headache* BIam. Then 
Mam. Alors in as besoin de la thou bast need ot medicine. 
mMedne. Mar. Nous avons Mab. We have both *il1.* 
touR les deux mal. Nous We are both sick. Mam. If 
soHUxies tous lee deux malades* you ate both sick, you have 


Note that thou is for the most part confinod to 
children and intimates. In the phrases * II a 
froid,’ ‘ J'ai mal/ the French idiom differs from 
the English. In the latter one is said to have 
cold, to have ill, not to be cold, otc. Note also 
the idiom ‘ tons les deux/ both. 

Questions are often asked in French by the 
inflexion of the voice, as in ‘ Tu es triste ? * 

111 Act 111 is illustrated a double use of the 
Perfect tense, which is also used as a general 
Past. In English we ^ould say it was atrocious, 
rather than it has been. 

‘ N’est-co pas ? ’ Is U not? 0 ^ common 
adjunct to a question in French. 

6. The Regular Verbs. — We have already 
shown how the verbs arrange themselves in a 
number of classes (or Conjugations, as they are 
called), and all verbs in a conjugation take tho 
same endings to show difference of mood, tense, 
and person. 

We see the conjugation which a verb belongs 
to by looking at its Infinitive. Thus these are 
types of the chief conjugations ; 

Ocmjugation I. Chanter, to $ino» 

II. Flnlr, to finish. 

IV. Bompie, to break, 

while there are besides two small conjugations, 
typos of which are : 

in. Recevoir, to receive. 

Ilb. Dormir, to <kep* 
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Th© • rcHjevofr ’ class is an awkward little con- 
jugation of six verbs, and th© ‘ dormir ’ class is 
really a variant of tho * finir ’ conjugation. 

To show how those verbs agree and differ » we 
will give what are called their Principal Parts. 
They are the Infinitive, the Present tense of tho 
Indicative, the Past Definite tense (Indicative), 
tho Present and Past Participles. These are ; 


iMFiNmvB. pBas. Indio. Past Dep. Pres. Part. Past Part. 


chanter 

chante 

clmntal 

chantant 

chant# 

flnir 

finis 

finis 

finissant 

flnl 

Tompie 

romps 

rompts 

rompant 

rompu 

reoevoir 

recols 

rccus 

rcoevant 

recn 

dormir 

dOXH 

dorinlH 

dormant 

dorml 


It is only in the Present and Past Definite 
tenses that wo find really distinctive forma in 
each conjugation, and even then tho plurals 
closely resemble one another, while all but the 
•er conjugation end in the singular in 

The Imperfect tense has tho same endings in 
all verbs, but the question of conju^tion comes 
in in tho stem. This can always be obtainc'd 
by taking the stem of the Pmsont Participle 
and substituting for the termination -ant tho 
following : -aw, -aw, -ait, -ionn^ -iez, -aient. So 
also th© Future and the Conditional tack their 
endings on to tho stem of the Infinitive (in some 
cases slightly abbreviated ; see ‘ rompro ’ and 
‘ reoevoir *). 

TYPES OF CONJUGATIONS 

Present Tense 

Jo tu 11 noiiH vous IIh 
chante chantcR chante ctaantons chanlejs chantent xiTig-^ 

finiR flnis Unit AnlssotiR flnisRcz llnleRent fljiish, 

romps romps rompt ronipons rompez rompent break. 

Six verbs follow ‘ rocovoir,’ and seven 

‘ dormir.’ 


rocols 

recols 

recolt 

recevons 

roonvez 

recolvent receive. 

dors 

dors 

dort 

dormous 

donnez 

donneiit skev. 



The 

Past Definite 


Je 

hi 

11 

nous 

yous 

ils 


ohantalchantas chanta chantftmes chantfttes (^hantferciit ftona. 


finis finis flnlt flntmes flnltts flnirent finisfhed. 
rompis rompis romplt rompiraes rorapttes rompiwit broW. 
TCCus peciM recut reefinacs recfit«« recurent received, 
doitnis dormis dormit dormlnes donultes dormlmnt slejit. 

The Imperfect. — I was singing , etc. 

To show how the stem is that of tho Present 
Participlo, we place it at the head : 


chantant 

Je 

tu 

11 

chantals 

ebantais 

chantait 

/Inlssant 

finiaS’oXH 

finiss-ais 

flnlss-ait 

rompant 

rompais 

rompais 

Tompalt 

weeant 

recevabi 

rccevals 

rccevalt 

dormant 

dorraais 

dormais 

dormalt 

nous 

vow 

ils 


obantiom cbantles chantaient 

finisstovu flnlssles flxUsB-alent 

roroploDs romples romiAlent 

receylcms reoevlee recevatent 

donnlons dormiea dormaleiit 


1 To obtain the English In full for a tense of any verb, 
substitute that mb for * bam * In the oonjugatlon of the latter 
mb (p. 245). 


The Fewbe. — I shaU sing, etc. 

Hero the stem, it will bo seen, is that of the 
Infinitive : 

Je tu il 

chanter ebanteral chanteros ctiantera 

flnir finirai flnlras flnlra 

ramvr* rompral romptas rompra 

reeev'r reoevral rooeyras recevra 

dormir dormlTai dormlraa dormira 

nous YOus ils 

chanterons chanterez chanteremt 

llnlronH finlrez liniront 

rotnprons romprez rompront 

TocDvroiKs rocenez recevront 

domiiroiis dormirez doriulront 


Tite Conditional. — / should sing, etc. 

To tho same stem as th© Future add the Im- 
pt*rfoct endings : 

ohantemis chantemlM chanteralt 

flnlrals tlniniw flulmlt 

romT)rais rompniia rompiait 

recevralH rccevrais recevraft 

chant^rions ehanteriez chanteralent 

flnirionR flnlrlez finiralent 

roniprioai romprJez rompraient 

recevrlons nx»vrlez receviaicnt 

The compound tenses may be considc'Ted apart 
from the question of conjugation, for as they 
are formed by joining an auxiliary verb to the 
Past. Participle, tho only evidence of difference 
in conjugation is in the differing forms of tho 
Past Participles. 

The Perfect or Past Indefinite is formed by 
joining the Present tense of * avoir ’ to th© Past 
Part iciple : ^ 

j'al chants houh avotiR chants 

t.\i fliii, rccu vous avez flnl, lecu 

11 a rornpn. dnrmi Hr ont mmpu. dorml 

/ have mng. finished, broken ; or, / sang, finished, broke, eta. 

This tense, as lias been said, does double 
duty. It corresponds to tho English Perfect, 
and it also servos as a general Post tense. 

The Pluperfect is formed by joining the Im- 
periect te<nse of ‘ avoir * to the Past Participle : 

J’avais chants nous avInnR chants 

tu avalH flul, rccu voua avlez ftni, rccu 

11 avalt rcnipu, florml 11^ avaient rompu, droml 

I had annu. finished, broken, etc. 

Tho Future Perfect joins the Future of ‘ avoir ’ 
to tho Past Participle : 

J’aural chants nouRauTona chants 

tu auras flnl, rccu voiw aurcz flnl, rccu 

11 aura rompu, dorml Ih auront rompu, donni 

I etioXl hare sung, finished, broken, ele, 

Tho Past Conditional joins tho Conditional 
Present of ‘ avoir ’ to the Past Participle : 

J'aurafs chants now aurloiu chant# 

tu aumls flnl. rccu yous auriez flnl. rccu 

11 aurait rompu. dorml Ils auraient rompu, donni 
I shoidd hare sung, finished, broken, etc. 


1 With yerbs of motion, and reflexive verbs, * fitre * is used 
instead of * avoir.* 
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Thb Imperative Mood 

The Imperative ie formed as a rule from the 
Present Indicative, the pronouns being dropped : 

ichante aina cbantons tetusfinif ofaontez ting 

I finis flnink finfHSons Iduafiniafi fininsez finish 

I romps break rompoos let w break rompez break 

So^roQoin rooevong reoevez 

dors durmoDS dormez 

I keep tho Subjunctive till later, when its use 
is fully explained. 

Notes on Some Verbs of the 
First Conjugation 

Verbs like * jeter,’ to throw, * appelor,’ to call, 
‘ mener,’ to lead, have a mute e in the stem ; 
and when this is followed by another mute c, 
to avoid an awkward sound, the first e mute 
becomes grave, or achieves tho same result 
by doubling the following consonant. This 
change operates in the 1st, 2nd, and 3rd singu> 
lar and 3rti plural of the Present Indicative, 
and throughout the Future and Conditional, 
Examples : 

Je mtne. tu mtoen. 11 mtne, II 9 rntnent. Jemtoerai. jc ni^emls 
When tho final consonant is I or it is generally 
doubled, but there am exceptions. Thus : 

]e iette tu Jetteg il Jette ils joiieiit 
bitf — tu achtiez 11 aclt^te ILm achtteut 

and ‘ geler,* to freeze, ‘ polor,’ to peel, ‘ coler,’ to 
conceal, go likewise. 

In the same way verbs which have an i in tho 
last syllable of the st om convert this 4 into an e. 
J*e8ptre. etc. J'esptreial, oto. I'eRptremig. etc. 
Again, as g and c are pronounced hard before 
a, o, and u, to preserve the soft sound which 
they have in the Infinitive, g inserts an e after 
it, and c takes a sign known as the cedilla, 
before terminations beginning with those vowels. 
Thus in the Present Indicative we have ‘nous 
mangeons,’ and in tho Imperfect ; 

Je manseals tu manseals 11 inangeait 11s mangealeot 
J'avBiicais tu avancals 11 avancoit ils avancaleut 

When y is followed by an e mute it becomes i. 
Thus in the Present Indicative ‘ employer ’ 
becomes ; 

f emplole. tu emploiee, il emploie (nous employons, vous em- 
ployee). lb emploient. Fvtwe, J'emploieiai, etc. CondUUmal, 
J'emploleTais, etc. 

Note, however, that verbs in ‘ayer,’ ‘eyer,’ 
usually retain the y. 

There are two verbs in the 1st conjugation 
with further irregularity. ‘ Envoyer/ besides 
losing its y in tho cases indicated for ‘ employer,’ 
has an irregular Future — ‘ Enverrai,’ etc. 
‘Aller,’ to go, introduces other forms in the 
Present Indicative, which are : 

Je Tals nous allons 

to vas Tous allez 

II va ils vont 

and the Future, which is ; 

J'Jml. etc. [Conditional, J'lmls.] 


Hie Present Subjunctive is also irregular. 

Quo J'aille Que nous allions 

.. tu aiUes ,1 vDus alliez 

.. ilaiUe .. UsaUlent 

Rule of the Principal Parts 

It will be noticed, typically with ‘ finir,* 
‘ dormir,’ ‘ rocevoir,* that there is a certain 
amount of cliange in stem in conjugation. 

Thus * finir,’ but Present Participle ‘ finissant.* 
‘Dormir,* Present Indicative ‘ je dors,’ Present 
Participle ‘dormant.* ‘ Recevoir,* but Present 
Indicative singular ‘ re9oi8,’ Past Definite 
‘ rc9U8.* 

None the less verb -forms group themselves 
under heads, and even in irregular verbs they 
only fail to do so when euphony causes a change. 
Tho eoirunonly recognised heads are : 

The Infin., The Pres. The Pres. Past., 

which gives the Indic. Sing., which gives the Im- 

stem of the Future which staudH perfect and the phual 

and Conditional. alone. of the Pies. Indio. 

The Past Definite. The Past Participle, 
whlc*h gives the Im- which gives the com- 

IKJrfect Subjunctive. l>ouud tenses. 

Examples — 

Einir Finis Finissant Finis Fini 

Fwf. Flnlral Finis Imp. fint.jsais. Imp- Sid>. J'aifini. 
Con. Finiraia Finit Pres. Irnih. Finisae etc. 

riur. PlniKHons. 
etc. 

[Note that the Imperative is not formed 
from tile Present Indicative, but ia the Present 
Indicative in certain peraons, without the pro- 
nouns (ejxcept ‘ savoir *).] 

Tho inoro tlio learner studios tliis arrangement, 
the more will he find the way through irregular 
verbs simpler. 


EXAMPLES OF TENSES 
The Indicative 
Third Singular Present Tense 
L’IIirondellb The Swallow 

Ainni elle mnvae en volant. Thus Hhe eats in flight, ^0 
elle&oif.i &a jane: en volant, drinks, she bathes in flight, 
en volant die nourrit h&a while flying t^be feeds her 
petits. File Untme. elle fait 1 young. She turns, slie makes 
cent cercles. un labyrintbe de a hundred circles, a labyrinth 
courl)e.s qu'elle croise, reiroise of curves, which she crosses 
ii rinflnl. L'ennemi s'y and recrosses to infinity. TTie 
loiiit, s’y perd H*y hrouille, at foe dazzles, loses and muddles 
ne suit plus que falre. Elle himself in it, and knows not 
le lasse. Virinvi^e: 11 renonce what to do. She tires him, 
et la laisse non fatlgute. harasses him : he gives up 

and leaves her unfatlgued. 

Then, addressing ‘ Thirondello * in that 2nd 
person singular, known to us principally in the 
commandments, but in French employed *en 
famille ’ and to little ones, the author continues : 

Qul done ee-tu, tot out te Who* then, art them* who 
diroibes toujours, qul ne laitses escapeth always, who sboweth 
voir QUO tea ailes tranchanles. only thy cleaving wings* * * * 
. « . Tu* m*appToches, tu me Thou approachest roe. thou 
foeee, tu voudrals me toucher, grazest me, thou wouldst 
Tu me careesea de si pr&s. one touch me. Thou caresseet 
J'af au visage le vent de ton me so closely that I have In my 
aile. fiace the wind of thy wing. 


1 This form is used Jn the intimate style only. 


1 fnegular. 
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In this ' morcoHU ’ wo have a very varied 
choice of all the persons of the Present tense : 


* Je vals. ditophoo. h voire 
porte: le besoln Que j*ai do 
voua me cfuuse de mon lit et 
de ina cbambre. Vos esclaves 
me disenti qua voue dies 
enferiud, et quo voua ne pauvez 
m’ecouter que d'une heme 
entltoe. Je revUna i . . et 
iis me diaent que vous 6tee 
sorti. Que faUea > vous, 
Clltophon ? Vous enfllez quel- 
ques memoiree, vous collation- 
nez un registre* vous sianez, 
vous varavhraaez ; jo n*owoi« 
qu'une chose k vous demandcr. 
et vous n*avicz qu'une chose 
k me r^pondre, oul ou non. O 
hommo important et charge 
d'alTaires. qut. k voire tour, 
avez besoln de rnes offices. 
venez dans la solitude de mon 
cabinet. Je ne vous remeitrai 
point it un autre Jour. Vous 
me trouverez sur les llvres de 
Platon qui traiient de la spiritu- 
ality de r&me.— L a Bbuy^rb. 

J*atlmire Dleu dans ses 
ouvrages, et je cherche par la 
connaiasanoe de la verity ft 
regler mon esprit et ft devenir 
meiUeur. 

RBPROCUBS D*C7N GENTIt- 

HOMMK X Son Fils 

• Ne Muaisscas-voua point 
de myriter al peu de votro 
nalssance ? IStes-vom en droit, 
dite$ mol. d'en tirer quelque 
vanity ? Et qu’ao«-vous fait 
dans le monde pour ytre 
gentllhomme ? Croyez-yowi 
qu*il $uffi$e d'en porter les 
arraes et le nom ? ot que oo 
nous soil une glolre d’etre 
BOrtla d'un sang noble, lorsque 
noua vivons en Infame ? Non, 
non. la nalasance n’esi rlen od 
la vertu ne Test pas. Noua 
n*avon$ part k la glolre de nos 
ancfttres qu'autant que nous 
nous eiEForcons de leur res- 
eembler: et oet dclat qtflls 
repandent but nous, nous 
impoze un engagement de 
euivre les pas qu'lla tracent, 
Apprenez i enfin qu'un gentil- 
homme qui vU ^ mal est un 
monstre de la nature ; que Je 
reaardtt bien molns an nom 
qu’on slgue qu'aux actions 
qu’on talt: et que Je ferafax 
plus d'ytat du fils d*nn 
orocheteur qui eerait honnete 
homme. que du fils d*un 
monarque qui vivialt oomme 
vous. 


I go, Clltophon. to thy 
door : the need 1 have of you 
drives me from my bed and 
from my r(x>m. Your slaves 
tell me that you are shut up, 
and that you cannot hear me 
for a whole hour. I return 
. . . and they tell me tliat 
you ore gone out. What are 
you doing. Clltophon? You 
are filling some memoirs, you 
collate a register, you sign, 
you paraplirase; I had but 
one thing to ask you, and you 
had but one thing to answer 
mo, yes or no. O imin im- 
portant and loaded with busi- 
ness. who in your turn have 
need of my help, come into 
the solitude of my study. I 
will not put you off to another 
day. You will find me at my 
leave books of Plato which 
treat of the launortality of the 
soul. 


I admire God in HIh works, 
and I seek by the knowledge 
of truth to rule my spirit and 
to become better. 


llElltOAOUES OF A NOPLE- 

MAN TO nis Ron 

Do you not blush to merit so 
little from your birth? Are 
you In the right, tell me, to get 
from it vanity ? And what 
have you done in the world to 
be noble? Do you l)elleve 
that it is enough to bear the 
arms and the name, and that 
it is a glory to us to Issue from 
a noble line when wo live In 
Infamy ? No, birth Is noth- 
ing where virtue Is not. We 
have no part in the glory of our 
ancestors but in so far as we 
force ourselves to resemble 
them: and that splendour 
which they cost on us Imposes 
on us a ne^ to follow the steps 
they trace. Learn, in fine, 
that a nobleman who lives 
is a monster; that 1 look a 
go(xi deal less at the name one 
signs than at the actions one 
does : and that I should make 
more of the son of a cobbler 
who was an honest man, than 
of the son of a monarch who 
lives like yon. 


The Present Historic 

Fragment from one of the ‘ Oraisons fundbres ’ 
for which Bossuet was so justly famous : 

Madame 86 meurt.x Madame Madame Is dying. Madame 
est morte. Qui de nous ne se is dead- Who of us did not 
sentlt ftappfi a ce coup ? Au feel struck by this blow ? At 
premier bruit d*un mal si the first rumour of so strange 
Strange, on aecourt k Qalnt- an ill, we rush to St. Cloud 
Cloud de toutes parts. Oo from all parts. We find all 
trouve tout consteroe, e.T(!epte panic-stricken except the heart 
le coour de oette prlnoesee. of that princess. Everywhere 
Fartout on entend dee oris; one hears cries: everywhere 
partout oa 9oU hi douleur et one sees grief and despair, 
le d^polr. et rimage de la and the image of death. The 
man, ha xoi. la lelne, King, the Queen. Monsieur, all 


Monsieur, toute la oour. toot le tbe court, all the people, all 
people, tout ezt abattu, tout overwhelmed, all In despair; 
est d^Msper^ ; et 11 me. zemkle and it seems to me that 1 see 
que Je voia raocompllBHement the accomplishment of that 
de oette parole dupiopb^te. ... saying of the prophet. 


Another deathbed — ^that of Turenne, the 
opponent of Marlborough : 


Je me trouble, messfeurs. 
Turomie nieurt. Tout ses 
coniond: la fortune chancelle, 
la vlctoire se lasse, la paix 
H*doigne, les bonnes Intentions 
dm allies se rdlenHasent, les 
ooinage des troupes est abattu 
par la douleur et ranime par 
la vengeance. Tout le camp 
demeure immobile. Les 
blesKAs pensent la i)erte qu'lls 
ont faiU^ ot non aux blessures 
qu'lls ont recues. Les i)(*Te8 
mourants envoient leurs fils 
pieurer sur Iciir gdu^ral mort. 


I am troubled, sirs. Tu- 
renne is dying. All Is in con- 
fusion; fortune reels, victory 
halts, peace recedes, the gut)d 
intentions of tbe allies gives 
way, tbe courage of the troops 
is overwhelmed by grief and 
revived by vengeance. All 
the camp remainR motionless. 
Tbe wounded think of the loss 
they have sustained, and not 
of the wounds they have 
received. Fathers dying send 
their SODS to weep over their 
dead general. 


The Future 

Invitation from Voltaire to one of Corneille's 
flf)sceiidants to como and live with him ; 


* Nous passons pluuieurs 
mois de I'anuto dans une cam- 
pagne aupr^ de Geneve ; nmls 
vouH y aurez toutes les facillt^s 
pour tous les devoirs de votre 
religion. Notre principale habi- 
tation est en France, dans un 
ch&tcau tr^ logeable od vous 
sern bcaucoup plus commode- 
ment qu’icl. Vous trouverez 
dans Tune et dans Tautre 
habitation de quol vous oe- 
cur)cr. taut aux petite ouvrages 
do la main qu pourront l vous 
plalre, qu'd la musique et la 
lecture. Nous ferons i venlr 
un iiiaitre qui $era trfes honore 
d*cuscigner quelque cbcjHO a la 
iietlte-fllle du grand Ooniellle ; 
mats Je le serai beaucoup plus 
de lul de vous voir habiter 
dicx mol. 


We pass several months of 
the year in an estate near 
Geneva: but you will have 
there all facilities for all the 
duties of your religion. Our 
chief dwelling is in 1 ranco. in 
a very habitable clmteau w'here 
you will 1)6 much more at your 
ease than here. You will find 
in the one and the other dwel- 
ling something to occupy you 
as much as In the little handi- 
works which will be able to 
occupy you as in muslo and 
reading. W'e will make a 
master come who will be very 
bonoured to teach something 
to the grand-daugliter of the 
great Corneille : but 1 shall be 
much more so to see you dwel- 
ling with me. 


The Imperfect and the Past Definite 
A Night in the Open Aie 


* Des Jardfns ^Ifev^s en 
ternisse hordaient la route. II 
avait fait trfes chaud ce jour-lA, 
la MoirC^ itait ebarmante. la 
roste humedait Tberbe fl^tric ; 
point do vent, une null tran- 
qiilUe; I'air ttait fmls sans 
etre froid ; le solell aprfes son 
coucher avait laiss^ dans le 
del des vapeurs rouges dont la 
reflexion rendait Teau couleiir 
de rose. I^es arbres etnient 
charges de rosslgnols qui re 
rtpondaient Tun A I'autre. Je 
mo promenais dans une sorts 
d'extase. llvrant mes sens et 
mon oieur A la Joulssance de 
tout oela. Absorb^ dans ma 
douce rdverle. Je prohngeal 
fort avant dans la nuit ma 
promenade, sans m’aperoevoir 
que J*^ate las Je m*en 
apercus enfin. Je me courhai 
voluptueusementsurla tablette 
d'une espboe de niche enfonc^ 
dans un mur de terrasse; le 
del de man Ut tMt f orm^ par 
les arbres: un rossignol ttaU 
pr^sement au-dessus de mol ; 
Je rn'endormis A bod chant; 
moD sommeil fat dome, men 


Gardens raised In terraces 
bordered tbe toad. It had 
been very hot that day. tbe 
evening was charming, the 
dew moistened tbe withered 
grass; no wind, a iteaceful 
night ; the air was fresh with- 
out being cool ; tbe sun after 
its setting had left in tbe sky 
red vapours whose reflection 
made the water rose-coloured. 
The trees were loaded with 
nightingales, who answered 
one another. 1 walked in a 
sort of ecstasy, delivering my 
senses and my heart. to tbe 
enjoyment of all this. Ab- 
sorbed In my sweet reverie. I 
prolonged my walk well on 
into the night without per- 
ceiving that I was tired. I 
noticed it at length. I lay 
down with delight on the flat 
of a kind of niche hollcwed out 
in a terrace wall ; the canopy 
of my bed was formed by the 
trees; a nightingale was Just 
above me; I went to sleep 
to his song: my sleep was 
sweet, my dreaming more so- 
. . . It was full day; my 


t Imeubir. 


i Irregular. 
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rfive le IvS, d’a^antase. ... II 
itait grand Jour ; me» yeux en 
s’ouvrant virenti le del, le 
soleil, Teau, la verdure— un 
paysnge admirable. Jo mo 
levait me spcouai : la faim me 
vrtt : J’acbemina gaiement veru 
la vlUe. — llouBSEAU. 


eyes on opening paw the eky, 
the Hun, the water, the verdure 
—a lovely landscape: I rose 
and shook myself: hunger 
took bold on me: I took the 
road gaily towards the town. 


This extract, taken from early French history, 
also offers an excellent study of the use of the 
Past Definite tense. Notice how the Imperfect 
comes in from time to time, when not a definite 
act is related , but a state or condition. (Irregular 
verbs are referred, when necessary, to the list 
where they are conjugated.) 


* Unelonguoflledo cavaliers, 
de voltures, et de chariots do 
bagago iraverm les nies do 
Tol6do, ct 80 ilirigea vers la 
porte du Nord. J^e rol suivil 
ft cheval le cort^we de sa flllo 
jusqu’au pent Jete sur 1© 'Uage ; 
irials la rcliie ne pwf i se r<S. 
Boudre ft retournor si vite, et 
vmlxA alter au delft, (lulttant 
son propre char, elle vCaml i 
aui»rfeH de Galeswinlhe, et, 
d’t^tape en (^tape, de journ^ 
en joumiSe, elle se laUaa en- 
trainer ft plus de cent mlllosi de 
dLitance. A I’approche dos 
montagnes, les chemins devin- 
rent i diffldlea ; ello ne s’en 
aperad Das. et votiJnt nller phis 
loin. Mais conune les gens qui 
la suivaient, grossLssant Ixiaii- 
coiip la cort^e, axwnientaieni 
les ernbarras et les dangers du 
voyage, les seigneurs goths r«!- 
Bolurent i de ne paa perinettre 
que leur reinc fU un pas de plus. 
11 /allut 1 80 rAiigner ft une 
separation inevitable, et non- 
velles scenes de tendresse 
eurent Hou etitre la m<?ro et la 
fille. . . . Avant de riiunter aur 
le char qui de valt la rainener cn 
arrf^re, la relne des Gotha 
a'arr^ba au l)ord do la route, et, 
llxant ses ye\LX vers le chariot 
dc aa fille. elle ne cessa do la 
regarder Jusqn'ft c.e au'll dis- 
Varut 1 dans rdlolgnement. 


A long line of horsemen, of 
carriagea. and carta travei’aed 
the stroeta of Toltido, and made 
for the North Cate. Tlie 
king followed the train of hla 
daughter on horseback aa far 
as the bruUfo thro\vTi across 
the Tagus ; but the queen 
could not resolve to return so 
quickly, Jind wished to go 
Ixsyond. Leaving her own 
car, fihe aeivied herself by 
Oaleawlnthe, an<l, from atage 
to ftbige, from day to day. she 
let herst'lf Ixi carried more than 
a hundred miles* distance. At 
the approach of the mountains, 
the roads hecarne more dUll- 
cult: she did not perceive it, 
and wished t( > go farther. But 
as the jM'oplo who followed her 
incrwised oonsldcrablythetmin, 
and added to the <llfflculties 
and dangers of the Journey, the 
Gothic lords resolved not to 
permit that their <inecn should 
go another atop, it was 
ncfsjsKiiry to resign oneself to 
an inevitable separation, and 
now eceiicB of tendcrueas took 
place between the mother and 
daughter. . . . Before mount- 
ing the car which was to take 
her back, the (lucen of the 
Goths Rtopjied Ijesidc the road, 
and, fixing her eyes on her 
daughter’a car, she did not 
ooase looking at it till it dis- 
appeared In the distance. 


The Past Indefinite (and Perfect) 


• Le proprl^taire du chateau 
n*a pmae qu'ft en sortir. 
Enferm^ Lft quand il le fallal t 
absohiroent pour sa afiret^ ou 
Bon ind^pendance, 11 cs< 
auaal aouvent qu’il I’a pu, 
chcrchcr au dehors oe qui lui 
manquait— la socl^te, I'actlv- 
lt6. Ja vie dcs ix>»seascurH de 
flefa B*f8f pastt^e sur lea grands 
chomlns. dans les aventurea. 
Cette longue afirlo de wmrses, 
de piUnges. de guerres. qui 
caracterise le moyen flge, a eu, 
cn grand partie, Teffet du 
genre de rhabitation feodale. 
... 11b otd vherrM partout lo 
mouveinent social quHla ne 
tromnlent pas dans leur in- 
Mrieur. 


The owner of the castle only 
thought of getting out of it. 
.Shut up there Avhen it waa quite 
necessary for his safety or his 
independence, he went as often 
as he could to seek outeido that 
W'hlch he wanted- -society and 
activity. Tlie life of the i>os- 
aoa.sors of the great fiefs was 
passed on the high roads, in ad- 
ventures, This long series of 
hunte. pningea. and wars, 
which characterisea the Middle 
Ages, was. In great pert, the 
effect of the feudal dwelling. . , . 
Tliey sought everywhere the 
buRtle of society which they 
did not find at home. 


Note in this passage that the Compound 
tense would be translated in English not by the 
Perfect, but by the simple Past : 

The proprietor of the castle only thought , , . 
he ivent^ as often as he could . . . Life pansed 


1 These vorlis, being Irregular In the form employed here, 
must be sought In their place Ju the irregular verbs. 


. . . This long series of expeditions was for the 
most part . . . They sought . . . 

This brings home the fact that this tense in 
French is the general Past tense as well as the 
Perfect. Correspondingly in English the tense 
of thought^ wentt etc., is both the Past Definite 


and Indefinite. 

Milords, je aula nde relne, 
princcHse souveraine et non 
sujette aux lois, proebo pareute 
de la reino d'Anglcterre et aa 
l^iiime hMti^re. Aprto avoir 
lougucmeiit et injuatement 
d^teuue pTlsonnicro cn ce pays, 
oft j’ai beaucoup emiur6 de 
peine ct de inal. sans qu'ou eQt 
aueiin droit sur moi. main- 
tenant par la force ct soas la 
puisHauco des homines, prftte 
ft fimr iria vie, je rcmercie nion 
Dieu dVmwr permit (lue Jo 
meurc pour ina rrliglon et de- 
vant une coinpagnie qui sera 
que, bicii pr^ <le ma 
inert, j’ai counne je I’ai 

toiijourfi fail, soit en partieulier, 
aoit en puWic, de n* avoir jainaia 
rien inViifiU pour fairc p^rir la 
reinc, ni ronsenti ft rien centre 
sa perHoimo.— M ary Qukrn op 


My lords, I was bom queen, 
a sovereign princess and not 
subject to the laws, a near 
parent of the Queen of 'Eoae^ 
land and her legitimate heir. 
After having been long and 
unjustly detained prisoner In 
this country, where 1 have 
endured much pain and ill, 
without their having any rights 
over me, now— by the force 
an<l under the power of men. 
(being) ready to finish my life 
— I thank God for having per- 
mitted that 1 die for my 
religion and before a com- 
pany which will be witncaa 
that, near death. I have pro- 
tested. OH I have always done, 
whether in public or private, 
of never having ever Invented 
anything to kill the Queen, 
nor conaented to anything 
against her person. 

Compound Past tense 
Note ‘avoir 


StVJTS. 

Til ibis extract iho 
(iialiciHcd) is the geniiino Porfoct. 
cte,’ ‘ avoir permis,’ tlie Perfect Infinitive. 


The Conditional 

This teuso, or inoocl, as it may be also re- 
garded, for it has two forms, a I^ast as W(‘il as 
a Present, needs some attention. It has two 
uses, both of which correspond more or less to 
the occasions on wliicli we in English use tho 
auxiliaries should or would ; but in French tho 
use is far more defined, and where wo would use 
citlu^r the Iiidicativo simply or the should or 
ujouldy in French the Conditional is obligatory. 
But hero are some examples : 


Si nous rfivions toiitca les 
nuits la mfemo chose, elle nous 
affoctcrait peut-^tre autant 
que lc.s objets qiu? nous voyons 
tons les jours. KI nous rfiviona 
tout(^ les nulta que nous 
Homme^ l>ouraiiivls par des 
ennenUs, et oKlt^ par des 
fantdmes pi^niblers, on souf- 
frlrait presiiue autant que ai 
cola 6tait veritable.— P asc at.. 

Si on Hviiii pn. on auralt mis 
la force cutre les mains de la 
Justice. — Id. 

B1 le noz de Cl&)pfttTe eftt 
dte plus court, tout la face de la 
terre aurait ^te change.— -/rl. 

Si les miklldns avaient !e 
vial art de gu«5TlT. ils n’anraient 
que falre de bonnete carrds : la 
maj^t^ de cea sciences seialt 
assez veritable d*elle-mftmc. — 
Id, 

Pour mol. j'aimerals mieux 
etre obllgd de commander une 
armte, que d'dcrire ces tenibles 
llcmes non finies; j'aurais la 
chance d’avoir un imb^le 
pour enneint: meg gdn^raux 
meiremplaeeiait: maia trouver 
six beaux vers I— Taikb. 


If wo droamed tho same thing 
every night, it would affect ua 
perhaps as much aa the objects 
which we se© every day. If we 
dreamed every night that we 
wore miisued by enemies and 
haraased by gruesome plmn- 
tonis, one would suffer almost 
as much as if it were true. 


It one bad been aUc. one 
would have init force Into the 
hands of justice. 

If the nose of Cleopatra had 
been shorter, all tho face of 
the world would have been 
changed. 

If doctoiB bad the real art 
of healiDg, they would have 
nothing to do with square 
caps: the majesty of the 
knowledge would be true 
enough of itself. 

For.my part, I iibould prefer 
to be forced to command an 
army than to write tljose 
terrible unfinished Unea {i.s. 
verse): 1 would have the chance 
of having a fool for an enemy : 
my generals woftld talm my 
place; but to make up six 
good stanzas! 
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We can very dearly deduce from these 
examples this rule : that the Conditional is used 
in connection with * ai ’ ; but a closer observa- 
tion will show us that it is not used in the same 
clause as * si,* but in the opposing one — the 
apodosis, or following one, as it is called. This 
is the general rule. 

In the example about the nose of Cleopatra, 
two constructions are mixed— Pascal was 
rather given this way. When the Subjunctive) 
is used, it is supposed that the condition is very 
unlikely, and then the verb in botli clauses is in 
the Subjunctive. (For examples see the Sub- 
jimctivo.) 

Note in the Present tense ‘ si ’ is found with 
not the Conditional but the Present in the 
following clause, and in defiance of grainraarians 
some writers do this with the Future. 

If we examine the verbs in this passage wo 
shall find — ^the tares with the wheat — numerous 
examples of irregularities in conjugation : 


* Tiiw Savant and the PnEHisroaio Skitll 


s . 


Void la dent d’un 
homine qui vSeut au temps 
du mammouth. pendant 
les i'lge.s de (claoes. dans 
uno caveme jadis mio et 
desol<^. . . . Get hnmmo 
ne connaismU que la peur 
ct la (aim . . . tcllo fnt 
la premiere bumaniU*. 
Ataifl Insonsiblement, par 
de lungs et magnlUques 
efforts, les homines, de- 
venus moins nils^^rables, 
devinrent moins f6roces 
la face bumaine vrit 
1 une beautd supreme et 
'■le sourlre lUifptU sur les 

1 levies de la femme. . . . 
Vleil bomme. . . , recoLs 
rhommage de ma recon- 
uaiHsanee, car Je sens 
combien je te dols. Jo 
saw CO qne tes efforts 
m*ont dpargn^ de miseres. 
Tu ne pensals point & 
Tavenlr, 11 eat vmi , . . 
tu ne pies gu^re souger 
qu'A te nourrir et te 
eachcr . . . tu v^cus 
miserable: tu ne y6cus 
pas en vain, et la vie que 
tu avals recue si affreuse, 
tu la tranamis un peu 
moins mauvaia h ten en- 
\fants. 11s travaillisrent It 
[leur tour. . . . Tous, Us 
^ I ont mis la main aux arts. 
^ I ... Us se sont tous 
£ j Ingenlds, et Teffort con- 
^ tlniie de tant d’esprlts It 
travers les iges a vroduil 
des merveilles qui main- 
tenant embelllssent la vie. 
Et chaque fols qu'ils 
fondaient une art ou 
Inventaient tme Industrie 
ils laiaaUrd nattce . . . 
des beautds morales et 
^crdalent des vertos. lb 
donntrent des voiles & la 
femme, et lee hemmea 
o(mnur€fid to prlx de la 
/beautd. . . . Alnsl nous 
. I leur devons tout h 
{-(ces onettres. tout et 
fi I mtnie famoor.— A natolb 
VVRAXfOB. 


i{; 


Kero Is the tcKiih of a man 
who lived at the time of the 
mammoth, during the ages of 
ice, in a cavern long bare 
and desolate. . . . This man 
knew only fear and hunger 
- . . such was the first human- 
ity. Hut insensibly, by long 
and magnificent effort*^, men 
having become less miserable, 
becauBC less wild . . . tlie huiuaii 
face took on a supreme beauty, 
and the smile was born on the 
Ups of woman. . . . Ancient 
man . . . receive the homage 
of my gratitude, for 1 feel how 
much I owe you. 1 know w'hat 
your efforts have spared me of 
misery. You did not think of 
the future, it is true . . . you 
could hardly think but of 
feeding and hiding yourself 
. . . y(»u lived wretche<lly; 
you did not live In Miin. and 
life tliat you received so 
rightful, you passed (it) on to 
your children a little Ifss 
evil. They latwured in their 
turn. All put their luind to 
the arts. All contrived, and 
the effort, continued by so 
many minds tlirough the ages, 
has produced the marvelKwhlch 
now adoni life. And each time 
that they founded an art or In- 
vented an Industry they made 
moral beauties appear and 
created virtuas. They gave to 
woman her robes, and men 
learned the price of beauty. 
. . . Thus we ow'o them 
all. these ancestors— all, even 
love. 


When we examine the verbs in this piece, wo 
readily recognise the following ; 

iNPiNmi'B. ‘Songer.* •nourrir." • cachet.* 
lMi*r.HPBt7P. * Inventaient." ‘credent.’ 'fondaient.* 'pensais.* 
PRK.SKNT. 'Recols,* 'sens." * eml)ellis8ent.* 'dovnnH." 'De- 
von.s' ImlongH to the ‘reoerolr’ class, wiille * embcUlssent " 
follows "flniasent" (Inpinitivts 'embellir.' like 'flnir*), and 

* sens * b of the * dormlr " class (Inpinitivo ‘ sentlr.’ as ‘ dormir 

P.vs-r TiKPiNirivE. * TmvaiUferent * and * clonncrent ’ are ob- 
viously of the * chanter * class. 

Tenser Oomtounded with Pabticiitjbs. ‘Ont ^pargnfis* 
and * sont ingonids " follow ‘ chanter "—so also * desolde *— while 
‘ avals rccu," Is a part of * rcccvoir.* 

But there are quite a numlyor of verbs which 
leave us in the tlark. Even to look up a verb 
wo must know its Infinitive stem ; and it is 
just in the stem that we suspoct these speci- 
mens : — 

iMrERpwrr Part Dwpinith Past Part. 
fxamal^Ralt [vikrut] devimviiit nds • SaLs," we see, 

pril conmirent produit Ls Present by the 

l)tLs devenu sense, 

tninsmls 
[miquit] 

C\'<k‘ul and naquil are anonialies rather than irregularitleB.] 

Change of stem, then, Is the main source of 
Irregularity, as wo have already seen in the case 
of ‘ recevoir ’ and ‘ dormir.’ 

* Rooe.volr." Present Indicative ‘ recois " ; plural * recevonfi * ; 

Past Dtiflnite ‘ reens.’ 

* Donuir.* Present Indlcjitlve 'dorH*; plural 'dormous"; 

Present Participle * dormant." not * dormlssant." 

But irregular vesrbs usually obey the Principal 
Part Rule (page 248). If tliey do not, then a new 
Hource of irregularity arises. So it is a saving of 
f imoto knowtlio principal parts of irrogularverbs, 
a.s wo sliall then see what is to bo miJinorised 
and what may be inferred. We give it for these 
verbs : 


iNriNH’rv'E. Pres. Sing. Pres. Part. Past T)kf. Past Part. 


(•ounaflre 

COlltUllK 

conuiiissant 

coniius 

coniiu 

fairo 

fals 

fairt-aut 

Ah 

(ait 

im'iidre 

prends 

prenaiit 

pris 

pris 

lM)uvoir 

peiix 

pouvant 

pus 

PU 

dc-vcTilr 

-vlcn.H 

-venant 

-viiw 

•venu 

produire 

produlfl 

produisant 

prcxlulsls 

piodult 

sjivoir 

Kals 

[savant] 

HUS 

HU 

trA\n-mettre 

metH 

mctUuit 

mis 

mis 

Wo can soo from ihoso examples how 

a verb is 


irregular. ‘ Connaitre ’ changes its stem in the 
Past Dofiuito and Past Participle. The plural 
of the Pn^sent Indicative is ‘ connaiSSons,’ etc., 
following the Present Participle * ConnaiSSant.’ 
It also inserts a circumflex where a is wanting. 

‘ Fair© ’ has an irregular Past Definite and 
Past Participle, and adds to the stern /a?’-. 
Its Future is ‘ forai,* not ‘ fairai,’ which is a 
breach of tho Principal Part Rule. 

‘ Pouvoir ’ is highly irregular, though it 
follows ‘ recevoir * in the main. Its Future is 
irregular (* pouvrai ’ has naturally become 
‘pourrni *). 

‘ De-venir * has an irregular Future, ‘ d(^- 
viendrai,’ and ‘ viens ’ is also the stem of tho 
Present Indicative singular. Its Past Participle 
is also irregular — ‘ vonu,’ not * veni.’ 

‘ Produire,* like ‘ fairo,’ introducers an at 



252 FRENCH 


the end of its stem. It also has a Fast Participle 
ending in -< — a oonunon irregularity. 

‘ Savoir ' does its best to follow * reoevoir,’ 
but has an irregular Future (‘ savrai ’ haa 
become * saurai ’). 

‘ Transmettre ’ loses one •t in the Present 
Indicative singular, and changes the stem in the 
Past Detinite and Past Participle. 

♦* 7. Irregular Verbs. — ^We now give a list 
of irregular verbs with the tenses arranged under 
the heads of the so-called Principal Parts. We 
will hrst take the commonest verbs and those 
the forms of which will be most difficult to 
recognise. The Conditional will not be given, 
as its stem is always the same as that of the 
Future. Note that the plural of the Present 
Indicative is ranged under the head of the 
Present Participle, but that in the 3rd person it 
often goes back to the singular stem. The 
Imperfect follows the Present Participle in its 
stem in every case but one (‘ savoir ’), and the 
Imperfect Subjunctive invariably fonsos its 
stem as does the Past Definite. We give the 
Past Participle with the auxiliary forming the 
Past Indefinite, as that auxiliary is sometimes 
‘ avoir,’ sometimes ‘ dtre.’ 

For * aller ’ and ‘ envoyer,* see notes to the 
conjugation in -er. 


iNTOmvB Pbbb. lm>. Pebb. Part. Past Pep. 

Past Part. 

Sma 



courlr. to run 

courant courus 

J'ai couru 

Put, coMfmi 

Imp. poumis 


rours 

Plur. courons 


COUFH 

courez 


court 

courent conruRse 


Present Subjunctive 

coure, (XMires. coure. oourioiiH, couriez. 


courent. 


raourir, to die 

mourant mourus 

Je suis mart 

Fut. ntourrai 

Imp. mourais 


meuTS 

mourons 


meurs 

mouroz 


meurt 

meurerd mourusse 

tenlr, to hold 

tenant line 

J*al tenu 

Fut. tUndrai 

Imp. tenais 


tiens 

tenons 


liens 

tenez 


lient 

tiennent tinsso 


Present Subjunctive 

tienne, tlennes. iienno. tenians. teniez. 

tiennent. 1 

So * venir,' but * je suis venu.' 

pouvolr, to he able 

pouvant pue 

J*ai pu 

Fut. poiirrai 

Imp. pouvais 


veux 

pouvona 


peux 

pouvez 


peid 

peuvent pusae 


Present Subjunctive pulsse. puLsses, puwKe, puifjsiouB, puissiez, 


puissent. 


sayoir. to know 

samnt l sachani sue 

J’aifltt 

Fut. saurai 

Imp. eamie 

Note. Impem- 

aais 

savons 

tive. sache. 

sais 

eavez 

8 a chons. 

saU 

eavent susae 

eachez. 

Present Subjunctive 

saobe, saches, sache. sachKms. saebiez. 


saobent. 


yoir. to see 

wyant vis 

J*ai vu 

Fut. venai 

Imp. Toy-ais 


poie 

Toyons 


wie 

Toyez 


ffoU 

voient ylsse 



1 This fcm is only used as an adjeotlve. 


iKFtxrrivr; Tnp. Piuss. Pabt. PabtDbf. Past Part. 
Si»o. 


Touloir, to wiU 

voulant voulua J*al votUu 

Fut. voudrai 

Imp. voulaifl 

veux 

voulons 

veux 

Toulez 

veut 

veulent voulusse 

Present Subjunctive veuiUe, veniUee. veulUe. voulions. vouliez. 


veulUeut. 

boire. to drink 

Zmvant bits J*ai hu 

Fut. boirai 

Imp. buvais 

hois 

buYons 

hois 

buvez 

holt 

hoivent busse 

Present Subjunctive boive, boives, boive. buvlons. buvlez. 


hoivent. 

connatt-re. to know 

connaissant connus J'ai connu 

Fut. connaltiai 

Imp. connaissais 

connate 

cx>nnaisK0us 

connate 

connaissez 

eonnait 

ctninaissent cK>nnuHBe 

Present SubJun(5tive connaLsse, <M>nnalsse8. comialsse. con- 

uaissious, 

-IpS 

j 

j 

oraindre. to fmr 

eraigmnt craignis J'al craint 

Fut. crahuirui 

Imp. craignais 

crains 

cruignons 

crains 

craignez 

craint 

craignent croignisse 

Present Subjunctive craijfne, craignes. craigne. craignious. 

craignlez. craignent. 

dcrlre, to write 

fyaivant Scrivis J'al 6crit 

Fut. 6crirai 

Imp. ^rivals 

6crLH 

ikrrlvons 

(Scris 

Ccrivoz 

<5<irit 

6crivent ^crlvlsse 

Present Subjunctive derive, derives. 6erive, 6<;rivions, 6crlviez. 


6crivent. 

faire, to make., do 

faisant fls J'al faU 

Fut. lerai 

Imp. falsais 

fais 

faisons 

fals 

faitea 

fait 

font dsso 

Present Subjunctive, lasse, fosses, fosse, fassUms, fassiez, fassent. 

prendre, to take 

prenont pris J'al pris 

Fut. prendml 

Imp. prenaLs 

prends 

prenons 

preuds 

preuez 

prend 

prnmevt prisse 

Present Subjunctive, preune, prennes, prenne, prcnlons, preniez. 


prennent. 

vlvre. to live 

vlvant v^cus J'al vtcu 

Fut. vlvral 

Imp. vivais 

vis 

vlvons 

vis 

vlvez 

vlt 

vivent vecusse 


Present Subjunctive vIve, vlves, vlve. vivlons, vlylez, vivent. 


yaincre, to conauor minquant vainquia J’al vaifieu, 

Fut. valncrai Imp. vainauals 

mines vainquons 

mines vainquee 

vaino vainquont vainqulsse 

Present Subjunctive vainque, vainques, vainque, vainquIODS 
valnquiez. valnqulent. 

Below are the less irregular verbs. They are 
given under the same headings as the others, 
and only the parts are given about which there 
is likely to be any doubt.^ The forms not given 
can be obtained by the usual rules. It has not 
been considered necessary to give the Present 
tense in full, as in practically all oasCs the singular 
is identical throu^out except for the ending, 
which is -ts, -id, -i^ if the Ist person is -id, and 
•d, -d, -f if the 1st person is -d. Sometimes the 
first person is Then instead of d, -d, we 



FRENCH 253 


have -a;* -a;» •L In the plural» if there is any 
departure from the 1st person stem it is given. 

iNriNiTXVB Prbs* iKDio. Pbbb.Part. Past Psr* Past Pabt. 


SINQ. 

fuir, to flee 

fuiH 

fuyant 

fuyons 

fuiont 

Mia 

J*ai Mi 

ocqti^r, to acquire acQu^anl acauis J'ai acQuis 

aoquiers acqu^ronn 
aoqultrent 

(Subjunctive acqultie. acqu^lons, oequi^rent.) 

ha\r, to hate 

hal'i 

11 

haTS 

J*ai hai 

houillir, to boil 

bOUB 

bouillatU 

boulUoiiH 

bouUlia 

J’ai bouUH 

faUlir, to fail 

faux, -X.- 

faillant 

tfailloiLS 

faiUia 

J’ai failli 

vitir, to dothc 

v6ts 

vHant 

v^tons 

ffitia 

J’ai vHu 

mouvoir, to move 

nieuK 

meuvent 

mauvaiii 

mouvona 


J’ai mu 

pkuvoir, to rain 

pleut 

plmmni 

il pint 

Jl a ptu 

jwurwir, to foresee 

pourvols 

PQurwiyant 

pourvoyoas 

pourvolent 

pourma 

J’ai pourvii 

aaaeoir, to seat asseyaiU 

asslcds. 'H asseyons 
ai«!iied 

(Subjunctive oaseye, asseyloiis. 

aaaia J*ai aaaU 

l‘’uture assl^rai.) 

condur<f, to conclude 

conclua 

conrluant 

concluouH 

conclua 

J’ai comiu 

mettre, to put 

mete 

meUant 

mettouH 

mis 

J’ai mis 

couvrir, to cover 

cmvrant 

coiivrona 

t'ouvris 

J’ai eouvert 

ouvrir, to open 

(yuvTiint 

ouvris 

J’ai ouvcrl 

amffrir, to suffer 

aouffrant 

souffris 

J’ai soufffrt 

offtir^ to offer 

oftre 

offraiU 

offris 

J’ai oHifl 

cueillir^ to pluck 
mteillerai (j^t.) cuellle 

cueillant 

cuelllons 

cveUlU 

J’ai rneUli 

ataaillir, to assail 

assail le 

(maillant 

assaillons 

aasaillia 

J’ai asaailli 

dire, to say 

dis 

diaant 

dtsons. dites 
dLsent 

dis 

J’ai dit 

lire, to read 

lis 

lUatU 

liSODS 

Ua 

J’ai lu 

fire, to laugh 

ris 

riant 

rions 

He 

J’ai ri 

adaire, to please 

plats 

plait 

plaiaanl 

plaisons 

plua 

J’ai phi 

confirm confiaani 

eudke oonflft oonflaoiis 

preserve, auffire 

vonfia J*ai t'mflt 

J'ai auffl 

Kto suffice.) 

eotidre. to sew 

oouds 

eouaant 

ooaeoQs 

ooiuie 

J’ai tumu 

meaidre. to tdnd 

mouds 

Mdulonl 

mouloiu 

mottlue 



iNnNinVB pRBB. IND. PRBS. PaRT. PaAT DRV. PAST PaBT. 
Sing. 


auimi, to foUow 

suis 

auivant 

SUlVOUH 

euitfie 

J’ai auivi 

vainare, to conquer 

valncH 

value 

vairuntant 

vainquons 

vainquis 

J’ai vairuu 

(Subjunctive valnque.) 


baitre, to beat 

bate 

baUant 

battens 

baUia 

J’ai battu 


8 . The Negative and the Interrogative. — 

There are still two general uses of the verb to bo 
explained : when it makes a negative statement, 
and when it asks a question. It is possible that 
those two may bo combined. Both uses are 
quite simple, and a few instances will suffice to 
illustrate them. 

Nous aimoiLs touJouTH oeux qul notis admlrent. et nous 

We love always those who admire us. and we 
ii*:Utnot)H i)as touJours ceux que nous admirons. 
do not like always those whom wo admire. 

La vertu n'irait pas b 1 loin, si liv vanity ne lul teualt (pas 

Virtue would not go so far U vanity did not keep it 
ooinpagnie. 
company. 

Hero we have examples, as we already saw 
in the introductory lesson, of the fact that it 
takes two words to make a negative — ‘ no,* the 
genuine negative, and * pas, * or some other 
complementary word. 

Note the place of these two words : they 
ei) closer the verb. 

Nous N'aimons PAS oeux qul nous admliooB. 

La vertu N’imit FAS si loto. 

This is their normal position. If a personal 
pronoun object comes before the verb, then it 
also is included between the negatives. 

Je NE vous ai Jamais vu. 

1 have never soon yuu. 

In a question the negative words maintain 
same place, although the verb and pronoim are 
inverted. 

Turpin. N’as-tu BIEN vu dans le fond du torrent ? 

Turpin, hast thou seen nothing In the torrent bed ? 

Notice hero also the place of the negatives 
when the verb is composed of an auxiliary and 
a participle. The auxiliary is looked on as the 
verb, the participle is only a complement. The 
negatives enclose the auxiliary. Sometimes the 
complementary negative word will be found in 
another part of the sentence. 

Thus in the phrase ‘ Rien ne va plus,* Nothing 
goes (any) more^ the complementary word is 
‘ rien,’ which is here the subject of the sentence^ 
and so stands at its head. 

Both negative particles usually stand before 
an Infinitive, as one is continually reminded in 
French railway carriages : * Ne pas so pencher 
en dehors.* 

We have seen that the commonest negative 
complement is ‘ pas.’ This really means a 
and it would be used with verbs of motion 
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originally. There weifi other oomplementa— 
‘ goutte,’ o drop ; ‘ a cnmrib — ^which would 
be used when appropriate, but ‘ pas ’ has grad- 
ually ousted them. We have a somewhat 
similar use in English when wo say, "blot a hU^ 
Not a scrap. 

But there are times when the complementary 
of the negative has a dofinito use. Wo have 
already had two instances, ‘ jamais ’ and ‘ rion.’ 
Here is the list : 

Jetez mea cendres dans le llhone; Je n'ai jamais vi!;{it4 
Throw my ashes into the Khone; 1 Iulto never visited 
llaTHeilles. 

Marseilles. 

On ne donue rien si lib^ialcmont quo ses coaseils* 

One gives nothing so liberally as advice. 

Bi nous w*avons voint d’orgucil nous ne nous plaindrons pas de 
If we liavo no pride we do not complain about 
cehii des autres. 
that of others. 

Rien n'empeche tant d'fitre naturcl que le d64ir de le parattre. 
Nothing prevents so much being natural as the wish to be so. 

Le style n’eet Qtie I’ordre et le mouvement dans scs 
Style is only the order and the action one puts into one’s 
pens^es. 
thoughts. 

Tous les preux 4taieut morte. uiais aumn n'avait fui. 

All the heroes were dead, but none had fled. 

Cl*est iKiur ne pas avoir assez rOflOchi Mir son objet qu*un 
homme d'esprit ne mii par ou counuencer. 11 ai)ercolt la 
fois un grand nombre d*Id6es. et commo il ne les a NI conipar6£‘s* 
N1 Hubordomi^, rien ne le dotcriuine h pref^rer les uns aux 
autres. 

It is from not having t.hought enough on his subjet;! that a 
man of brains does not know wh(*re to iH'gin. He perceives at 
once a great number of ideas, and as he has neither compared 
nor HulK)rdiimted them, nothing determines him to prefer one to 
others. 

Wc SCO from these examples that ; 

* ne . . . rien * slgnlfles nMng. 

•ne . . . point* .« none. 

* ne . . . QUO * ., ojitv {no, M) 

•ne . . . jamais* ., never. 

‘ Aucun ’ is the adjective complementary to 
the negative. Here it is used as a pronoun. 

Notice that nor . . . nor is ‘ ni . . . ni,’ and 
also that ‘ sait ’ does not take a complementary — 
a property it shares with ‘ oser ’ and ‘ pouvoir.' 

Thb Verb Interrogative 

This will be best sliown by the partial con- 
jugation of a few verbs. Attention sliould be 
paid to the difference when a noun is the subject 
and when a pronoun : 

parl4-Je francalH. paries* vous franpais. parle4*il francals ? 
parlons-nouB francals. parlent-lls francais ? 

Note the accent introduced on to the last e of 
* parl^-je/ and the t intercalated in ‘ parle-t-iL’ 
Both are for euphonious reasons. 

Ex. — Mon fr^^e, asslste-t-il h cette cotiWrence ? Non. Mon 
trbre, a-t-ll assists c^tto conference ? Mon fri)re, asslstera-t-il 
& oette conference ? 

Aide bien donnl, avez*voun blen dormi, avonsonous bien 
dorml. ont ils bien dormi, etc. etc. 

Frequently the question is asked by this 
formula : 

Est-oe que vous iiarlez fmncals. mademoiselle ? 

Is It that you speak French, Miss ? 

OuluiiKHMieur. E8t*ce que monsieur est un etrangcr {fomiffner) ? 


This style may be specially recommended to 
a foreigner, as it does away with the necessity 
of inverting the pronoun and the verb, a process 
often involving some confusion in the mind of 
the beginner. 

It is not infrequent to find the question con- 
veyed by the inflexion of the voice. Thus 
mademoisollo above might have said simply : 

Monsieur est stranger, sans doute ? 

The Interrogative Negative somewhat 
more formidable. Here are some cases with 
‘ dire,’ to say. 

Ne disde pas? ne dls-tu pas? no dlsons-cous pas? ne 
dlte.s-vous pas ? ne dlHcnt-lIs pas ? Mon oncle, ne dit-11 pas ? 
mes tantes. ne disent-elles pas ? 

And when a pronoun object interposes this 
c;an be very awkwartl. 

Je dis toujours — Quol ? I always say — What ? 
Qu’est-ce (iue vous dites tou- What is it that you always 
jours ? J’ai dlt toujours — say ? I have always said — 
Oui, oui. oui, oui ; vous l‘avez Yes, yes. yes, yes : you have 
d6jit dii. Ou‘eMt*ce que je said it already- What have I 
vous ai <K*j;\ dit ?— Mats cc said to you already ? — Why, 
que vous avez dit?- Je no what you have said ? — I have 
vous ai jamais clit — ^'ous ne never said to you — Vou have 
iri'avez jamais dit. -Je vous never said to me— 1 tell you 
dts que je no vous ai jamais that 1 have never ftaid to you 
dit quoique ce soit.- Me ditc.s- anything whatever.— J)o you 
voits, on ne me dltos*vous pas say to me or do you not say to 
ce que vous m‘a vcz dit ?~V ous me what you have said?— Have 
I'al-jo jamais dit ? — Mais ne me I ever said to you ?— But have 
I’avez-vous pas dit cent fols ? you not said it to me a hundred 
times ? 

But hero it is the reason rather than the 
knowledge of verb forms which gives out. 

9. The Passive. — By reason of its compound 
form the Passive is rather avoided in French. 
Wo will see presently liow it can be avoided, and 
content ourselves at present with seeing how 
it is used. 

Soldats — says Napoleon — Boldfers. you liavo done 
vous n’avez rinn fait, puisciu'il nothing, sinc'e there still re- 
vo\w reste encore h fairc. T>es mains something to do. The 
cendres des vainciueurs des ashes of the vanquishers of the 
Tarquins »ont encore fouUrs Tarquins are still trampled on 
par les assassins de Hasscvillo. by the assjissins of BasseviUe. 
Votis Hiez dfinu^s dc tout au You were stripped of every- 
coniincnccmcnt ; vms ('tea thing at the beginning: you 
aujourd'hui abondamment are to-day abundantly pro- 
pourvu. 1.68 plus grands ob- vided for. The greatest ob- 
stacles /ranc/^is.sans doute: stacles are cleared, doubtless; 
mais vous avez encore des com- but you have still combats to 
bats a livier. engage in. 

Wo see from this that, as in English, the 
Passive is composed of the Past Participle of 
the verb following the verb to be, ‘ dtre.’ 

♦♦ 10. The Reflexive Verb. — In reading these 
following lines we shall notice repeatedly a 
peculiarity about the verbs which has perhaps 
already given some slight occasion of wonder ; 

* Bur oe memo fond anglais On this same English heck- 
sepeignalt an Nord des nuances ground were depicted in the 
toutes contialres. Cest dans north quite different shades, 
les colonies anglaises du Nord It is in the English colonies of 
que He sont combing les deux the north that are brought 
ou trois id^ prinoipales qui together fhe two or three 
auJouFd*hui forment les bases principal Ideas which fom to^ 
de la thAn-le socialo des Etats- day the base of the social 
Unis. princlpes de la theory of the United States. 
Nouvelle-Anglcterre se sont The principles of New England 
d*abord r^pandus dans les spread first in the neighbour- 
Etats voisins : ils ont llni, si tag states : they finished, i£ I 
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5e iHil!! m*exprlmer ainsi. mr may say so, by penntratbur tbe 
p6n6trer la oonf^^ratlon whole confoderatinn. The 
entitle. . . . Ijut ^mifinantB emlirtants who came to os- 
qu vlnrent 8*6tabllr sur lea tabUsh themselves on the 
rivages de la Nouvelle Angle- shores of New England all be- 
terra api>artenaiont tons aux longed to the woll-to-do classes 
classes ais^ de la m^re patrle. of the mother country. Their 
Lour reunion presents le union presented the Kingular 
singulier ph^nom^ne d*une phenomenon of a Horlety in 
socl^td od U se trouvait nl which were neither rich nor 
riches ni pauvres. Tous poor. All had received a 
avalent requ une Alucation fairly advanced education, and 
assGz advanc4e, et pluBleurs several of them had mtulo 
d'entre eux s'dtalont fait themselves known in Europe 
oonnaltre en Europe par leur by their tiiletiis and their 
talents ct leur science. Lea knowledge. The other colo- 
autres colonies avaient nies had been founded by 
fondtes par dea aventmlera arl venturers without familicis: 
sans famine: lea Emigrants the colonists of New Eiiglamd 
de la Nouvelle Angleterre se went Into the desert accoin- 
rendaient au desert accom- imnied by their wh’^s and their 
pagm^ de leurs femmes et de children. They tore them- 
leurs enfants. . . . Ils s’anu- selves from the sweetness of 
chaient aux douceurs de la the homeland in* obedience to 
patrle pour obeir a un beaoin a purely intellectual need ; la 
purement intellectuol; en exposing thomselves to the 
s*e5cposant aux mls^res de miseries of exile they wished to 
Texil. ils voulaient faire make an idea triumph, 
triorapher uno ld6e. — ^Too- 

QUBVILLB. 

Wo find ‘ so poignaient,’ ^/lere depleted ihem^ 
selves ; ‘ so sont combines,’ were coinhined (lit. 
combiried themselves ) ; ‘ so sont r^pantlus,’ spread 
themselves ; * jo pnia m’expriinor,’ I can express 
myself. Later we have * s’otablir,’ to establish 
themselves ; * se trouvait,’ were found (lit. found 
thetmelves ) ; ‘ s’6taierit fail had made them- 
selves ; * so rendaient,’ repaired ; ‘ s’aiTucliaient,’ 
tore themselves ; * s’exposant,’ exposing themselves. 

What is the sum of what wo loam from theso 
examples ? First of all, this, that the reflexive 
— «e//, selves — ^is much rnoro used in French than 
English. Sometimes it is as a substitute for tho 
passive (* se sont combines’), and somoiitnes 
there does not seem any need for the reflexives 
at all (a French tooth-powder ‘ in st met ions for 
use * tells one, for example, to * se rincer J,‘i 
gorge et de so gargariaer ’), It is, in fatd-, 
especially with the parts of tho body that the 
reflexive is used. Gp. ‘so moucher,’ to wipe 
one*a nose ; * se bouohor los oroillea,’ to stop the 
ears : * se laver,’ to wash ; ‘ se poigiier,’ to comlj 
{the hair). 

It will have boon noticed that tho auxiliary is 
6tre,’ not ‘ avoir,’ as with a passive verb ; 
but the participle agrees with the pronoun 
object, not with the subject, and then only if it 
is tho direct object. Thus it would be ‘elle 
s’est lav6 los mains,* but ‘elle s’est lav^,’ the 
reflexive in tho first place being only indirect 
object. 

♦♦ 11. The Partleiples. — ^Tho Past Participle 
ia uaod, as we have already seen, to form the 
compound tenses of the verb, in conjunction 
with the auxiliaries ‘ avoir ’ and * 6tre.’ Beyond 
this the participles have two uses: (1) simply 
as adjectives ; (2) to form participial phrases. 
In this latter use there ia still some difference 
according to whether the use is chiefly adjectival 
or chiefly verbal. The Present Participle shows 
this difference by agreeing or not agreeing with 


tho noun to which it refers. Hero arc some 
instances : 

cluint^ fin! recu dormi rompu 

chautant Unissant reoevant dormant rompant 

* liO vasto bateau gllsisait. The huge boat gliriod, throw- 
jetant sur le del. qui aemblait ing at^ross the sky. which 
ens^inencfi d’^tolles, \m gros seemo<l sewn with sttirs, a huge 
serpent de fimuto noire : I'eaii serpent of black snioke : the 
agitto par I’hellcHj remualt water dbitturbed by tho screw 
taut de clartC'S qu'on eQt dit stbTed up so many gleaiits, 
de la bouiUant. Nous that (it seemed like) a boiling 

f^tions li\. sUendeux. admiraut, light. Wo were then?, silent 
I'ojil tx3nrn6 vers TAfrique. and admiring, tho eye turned 
. . . Alors un grand hommo A towards Africa. Then a tall 
figure brah'e, mi do ces homines sunburnt man. one of those 
quVm sent avoir tmvers6 do men who one feels lias travcrg i I 
longs pays inconnus, au milieu wide and unknown lands, in 
de dangers incessants et dont the midst of Incessant dangers, 
r«‘il traiifuullo semble garder and whose steady eye seems to 
quehiue chose despays Stranges retain something of the strange 
qu'il a vuH : un do ces hommes lands he luis 8«*en : one of those 
qu'on devino trcnipi^s dans le men who one divines to bo 
couinge. — Maupassant. steeped In courage. 

‘ jetaiit,’ ‘ onsomenc6,’ ‘ agit^e,’ ‘ bouillant ’ 
arc all semi -verbal ; ‘ admirant ’ and ‘ tQurn6 ’ 
are verbal — or predicative, as it is callod, i.e. the 
].iarticiple is used instead of a verb to Ughten 
tho phrase and to make tho main thread more 
distdiicl.. ‘ bruleo ’ is purely tid joctival ; ‘ tra • 
vers6 ’ forms with ‘avoir ’ tho Past Inlliiitivo ; 
‘inconnu* is adjectival, as is ‘ inecssants.’ 
‘ vus ’ is, you will notice, plural. It is so 
booauso the object of the verb is a pronoun and 
precedes the participle. This ust^ will be 
froquimtly met, but it is not worth much atten- 
tion, as it is now allowed to make the participle 
not agree oven imdor those conditions. * trem- 
pos ’ is prodical ive. It will bo noticed that 
‘ bouillonant * does not agree with * lurnidro,’ 
which is feminine ; this is because it is pro- 
dicativo. So in tho same way ‘ odinirant ’ is not 
plural, although it refers to we. 

Past Participles 

This extract should furnish all the material 
we require on the Past Participle : 

Ta nature paralt avoir Nature seems to bavo 
n^*gligC» certains aninmux. qui negk»ctcd certain aniumls, wbo 
!»ar imperfection d'organes l>y the Imperfection of (tbeir) 
sont oondamm^ a oudurer organs are condemned to 
ia sijuffrance, ot destines endure suffering, and doomed 
Cprouver la penurie. Enfants to experience want. 111- 
dlsgracl^s, n^s daiw le denfi- favoured chiklren. bom In 
ment iMnir vlvre dans la nakeilness to live in privation 
privation. . , . I.<t IHron nous . . . tho heron presents to iis 
presente riniogo (Tune vie dc the image of a life of suffering. 
souftTance. N’ayant qiie Having only ambush as his 
I'rmbuscado pour tout moyen sole means of labour, he passes 
d’industrie ll passe des heures hourr^ motionless, so as to make 
immobile au point do laisser It doubtful if he is even alive 
doutcr si e’est un fitre anim^ ... he appears asleep, pewhed 
. . . il paralt comme ondonni. on a stone, the body almost uin 
P 086 Bur une Pierre, le corps right, the neck doubled back 
presque droit, le cou replK^ le along the breast, tbe bead and 
long do la poltriiie, la t6te et le beak couched between the 
bee couchiiK entre les lipanles, shoulders, and If he changes 
et s'il change d'attitiide e'est position it is to take up one 
pour en prendre une encore more constrained as he sets 
plus contrainte on se mettant himself in motion, 
en mouvoment. — B uffon. 

Note that ‘ condamn^s ’ and * dostiiu^s,’ 
although forming part of a finite verb, agrt o, 
with their subject ; this is because? their auxiliary 
is the verb to ftc, ‘ 6tro.’ In this case they am 
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passive ; but the same would be true if they 
were verba of motion^ which also take the verb 

* 6tre * as their auxiliary. Notice that * en&utB 
disgraci^s, n6s . . are absolute phrases not 
having a direct connection with the rest of the 
sentence. The phrases Me cou repli4 ... la 
tdte et le boo couch6 ’ are somewhat similar ; but 
they are still descriptive of the heron, which is 
the subject of the sentence. 

‘ en se mettant on mouvement.* This is a use 
of the Participle Present not at all as an adjec- 
tive, but as a substantive, as is shown by a 
preposition (‘en’) standing in front. That is 
the only proposition that can do so, and it is 
necessary to warn the student against trans- 
lating the English verbal noun in ^ing by the 
French seeming equivalent, when it is preceded 
by any other proposition. The Infinitive must 
always be used. 

12. The Imperative. — ^Tho verb can, of 
course, be couched in the form of a command. 
It will then be principally in the 2nd person — 
that of the person addressed. The Imperative 
is, in fact, the 2nd singular and the 1st and 2nd 
’J)lural of the Present Indicative without the 
pronouns. When a command is given in the 
3rd person, the Subjunctive Present is used. 
Here are the regular Imperatives : 

paile finis romps dors leools 

parlons flnlssona rompona dormons reoevona 

paries finissez rompez dormez reoevez 

The only irregular Imperative is that ol * savolr** which is 
* sache. saclions, sacbez.' 

For some examples of the Imperative we may 
take the legend whicli Victor Hugo gives of Cain, 
when he fled pursued by the Eye of Conscience. 
After the first fiight : 

Sa femme fatigu^e. et sea fils His wife fatigued, and his 
hors d*haleine. children out of breath, 

Lui diient, * Couc^nz-notis sur Said to him. * I^et us lie on the 
la tone ot dormons* ground and let us sleev* 

Cain, however, only rouses them to further 
flights, till at last even he says : 

* ArtHons-rums* dit-il. * car cet * Let us stop here,' said he. * for 

asile est sur. tbiri refuge is sure. 

lies(on«-v;nousavonsduznonde Let us remain here; we have 
atteint les homes.* reached the limit of the 

world.' 

But again the same terrible apparition makes 
him call out ; 

* Cachez-moi* cria-t-il. et, le ' Hide me* cried he, and, the 

doigt sur la bouche. finger on the mouth, 

Tous ses fils legardaient trem- All his children watched their 
bier I'aieul farouche. haughty sire tremble. 

He bids them : 

* JBeendsdeoeofit^IatoUedela 'Stretch out this side the doth 

tente.* of the tent.' 

Hugo again apostrophising the Guard at 
Waterloo ; 

Da idlaient, Tarme au bras. They went, weapon in hand, 
front haut, graves, stdaues. head high, grave, and stoical. 

Fas un ne recula. Dnmtes, Not one recoiled. Oh sleep, 
morts h^Ques t heroic dead I 

Mirabeau when dying : 

Soutiens oette tfite, la plus forte Hold up this head, the strong- 
diiM la Bnnoe. est in France. 


13. The Infinitive.— -The verb is the word 
which denotes action or existence, and it com- 
monly is used to assert that some ‘ person * is 
in that action or state. But at times it is used 
simply to name the action or state, without 
direct reference to any person at all. In other 
words, the action of the verb is named, and this 
use of the verb as a name — or noun — ^is called 
the Infinitive. It is given this name because in 
this use the verb is not confined to reference to 
a person, but is — ^grammatically, at any rate — 
free. Other uses of the verb by contrast are 
called ‘ finite.* 

Its simplest use in this way is seen in Shake- 
spear’s 2'o sleep, perchance to dream, ‘ Dormir, et 
peut-6tre rfiver ’ ; or again, ‘ Savoir e’est pou- 
voir,’ To know is to he Me. The reader will 
recognise this use in the following. Mirabeau at 
his death -bed says to his attendant : 

Je mourral a\ijourd*hul ; il I shall die to-day ; there 
ne rcRto plas au*^ s'cnvclopper only remains to envelop one- 
de parfurns, (lu’ft, se couronner self in perfumes, to crown ono- 
de fleurs, qu'h. s'envin^mer de self with flowers, to surround 
musique. afln (Ventror pais- oneself with music, so as to 
iblement dans le sommeil enter peacefully into the 
etemel. eternal sleep. 

Hero it will bo seen that the Infinitive is not 
the subject, as in ‘ savoir e’est pouvoir,’ but the 
complement. 

These extracts will complete our study of the 
employment of tho Infinitive : 

* 1. Oonnaltre unc premifere 1 . To know a first nature, to 

nature, adorer son 6tcrnlt6. adore his everlastingness, to 
admirer sa toute-puissiince. admire his power, to praise his 
louer sa sagesse, s’abandonncr wisdom, to give ourselves up to 
& sa volont^, n’ost-ce rjen qui his will. Is this nothing wbi(?h 
nous distingue des ? — distinguishes us from the 

Bossuiar. beasts ? 

* 2. 11 a fallu six cents 2. It has needed six hundred 
siedes k la natuin pour centuries for nature to con- 
construire ses grands ouvrages, stnict its great works, to cool 
pour attUdor la terre, pour en the earth, to shape its surface, 
taconner la surface et (irriver and to reach a state ot peace ; 
a un 6tat tranqulllc ; eombien how long will it need man to 
u'en faudra-t-ll pas pour que arrive at the same point, and 
les bommos arrlveiit au m6nie to oease to distress and (Us- 
i>oint et oessent de s'inquitter, quiet himself and to destroy ? 
de B^aoUer et de se detruire f — 

Buffon. 

* 3. Lorsqu'on prend un 8. When one takes a heron, 

h^ron, on vesl le garder quinze one can keep him a fortnight 
Jours sans lui voir chercher nl without seeing him seek or 
prendre aucune nourrlture; il take any food: he rejects even 
rejetto mfime celle qu'on tente that wUch one seeks to make 
de lui faire avaler : Tapath^tl- him swallow ; the sluggish 
que heron sernble se consumer heron seems to (gmsume away 
sans languir ; 11 p^rit sans se without pining : he perishes 
plaindre et sans apparence de without complaint and without 
regret.— BuFiroN. appearance of regret. 

* 4. Soldats t Les phalanx 4. Soldiers t The lepuhUcan 
repubilealnes, les soldats de la phalanx, the soldiers of liberty, 
liberty 4taient seols capahles de were alone oapable of suffering 
fouffriroeiQuevousavezscrnffert. what you have suffered. But, 
Mats, soldats, vous n'avez rlen soldiers, you have done no- 
fait, pulsqu*il vous reste encore thing, since it still remains to 
d faire . . . vous area encore you to do ... you have still 
des combats d Hvrer, des vllles battles to wage, towns to take. 
d prendre^ des rivieres d passer, rivers to oiom. Is there cne ot 
En est-il d'entre vous qui you who would prefer to 
pr4f4reraient retoumer sur les return to the sumtnite of the 
somxnets de TApennin et des Alps and the Apennines to 
Alpes. essuvsr patlemment les wipe away patiently the In- 
Injuree de la soldatesque suits ot the Slay soldiery f 
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ewIavB? Non. ToosbrOlent No. All bum lo cawy afar 
de porter au loin la glolre du the glory of the French people, 
peuple fxancais, tous veulent all wish to humble these 
humilier oes rols orgueilleux haughty kings who dared to 
QUi osaient miditer de nous think of giving us irons, all 
donner des fers, tous veulent wish to dictate a glorious peaoe, 
dkter uno paix glorleux. tous all wish to lie able to say 
veulent. en rentrant dans leurs proudly, as they return to their 
villages, pmw voir dire avec villages. 1 was of the conauer- 
flcrt^: J’6tais de rarrnde ing army of Italy, 
oonquerante de I'ltalle.^ 

Nafolbon. 

In No. 1 all these Infinitives are the logical 
subjects of the question. 

In No. 2 they are so less directly : It required 
six hundred years to construct, to soften, fashion, 
arrive. We might express the idea : The con- 
structions of its great works required six hundred 
years. Notice that in French various pro- 
positions can introduce the Infinitive. In 
English to is dedicated to this purpose. ‘ Ceaseiit 
do s’inquieter,* etc. Here the Infinitive serves 
to develop the meaning of tho verb * cossent.’ 
It is the logical object. 

In No. 3, ‘ On peut le garder,’ ‘ gardor ’ com- 
pletes the idea of ‘ peut.’ After can there must 
be do sornothiug or other. Hero the Infinitive 
is almost modal, as in will do it is temporal. 

‘ sans liii voir.’ Here there is an important 
difference between tho English use and tho 
French. As we have just said, to is the only 
proposition used before tho Infinitive in English. 
When any other preposition is used, then in 
English wo use the more substantival verbal 
noun in -ing. We should say without seeing, 
and later without languishing, without corn- 
plaining. 

‘ Chercher ’ and ‘ prendre ’ are what are 
called tho Accusative Infinitive ; One can keep 
him without seeing him seek or take any food. 
What do you not see ? Him taking food. Tho 
phrase is the object of see. 

* Qu'on tente de lui fairo avaler.’ Here, 
again, what does one try to do ? To make him 
swallow. Try is also a verb which requires 
another verb to complete its meaning. So also 
is ‘ semblo ’ : He seems to consume. Consume 
beUs you what he does ; it completes the idea 
oi * semble,’ seems. 

No. 4. The first Infinitive here is * souffrir ’ ; 
‘ Only the soldiers of the republic were capable 
of suffering.* Capable of requires a verbal noun. 
In English we use the verbal noun in -ing. In 
French the Infinitive can bo used after any pro- 
position ; ‘ Puisqu’il vous reste encore a faire.’ 
8ince U remains {for) you still to do. This is 
rather a peculiar use ; it is called the Gerundive. 
What remains to do, or to be done, is amplified 
a few lines lower down ; ‘ Combats a livrer, 
villes k prendre, rividres A passer.’ Note that 
it may bo also rendered by the Passive : Tovms 
to be taken, rivers to be passed. ‘ Retpurner ’ is 
the object of prefer. ‘ Essuyer * is what they 
would return to do. After a verb of motion 
the simple Infinitive is allowed, as after seem, 
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* sembler,* or, as we see a few lines ahead, after 

* veulent,’ ivish. In English we say * return and 
wipe away.’ When the following verb is quite 
necessary to carry out the idea of the first verb, 
as a rule a simple Infinitive follows. When tho 
connection is not quite so close as we see in 
‘ brill eut de porter ' and ‘ m^diter do nous 
donner,’ a preposition is required, Tho ex- 
amples ^ here, with verbs of motion, practically 
exhaust tho list of verbs followed by a simple 
Infinitive, with the exception of * savoir ’ and 
‘ paraitro.’ 

Note the use of ‘ faire,* do, make, in No. 3 ; 

‘ 11 rojotte mftme celle qu’on tente de lui faire 
avalor,' to ‘ make * him swallow. There is the 
same use in English. * Laisser,* to let, is used 
in the same way : ‘ Laissez venir h moi lea 
onfauts.* As we see here, when the object of 
tho first verb is a noun it follows the second verb. 

Th(iro is another use of tho Infinitive, as a 
form of description. Wo have a similar use in 
English : ‘ And mo liggin’ hero alone ’ (Tenny- 
son). Here is a description of what might be 
a ‘ down dishes ’ sensation in French ; 

‘ Et aussitdt Alain do s'ompreaser, Georgette * 
d’accourir, et la porte de s’ouvrir. Les marchands 
alors do fuir, les consommateurs d© trouver les 
boutiques closes, et tout le monde de mourir de 
fairn. II s’61oigne tout honteux ot nous de rire.* 

Summary of Infinitive Uses 

1. As a Hubstadtlve : * Dormlr et peut-fitre rtver.* 

2. Completing the Idea of a verb: *Je ne peux pas diie.* 

* Veu.v-tu venir ? * 

8. ]<’olIo\vlng tin adjective : * Capable do tout m^me de mourir.* 

4. Aceusiitive Inflnitlve. instead ot a finite verb phrase: *Ja 

le vois passer.' 

5. After * faire ’ : * A faire suivre.* 
f>. Historic : * Et moi de rlre.’ 

14. The Subjunctive Mood.— There is no 
gonuine equivalent in English of the French 
subjmictive mood, and its use can only be learned 
from a careful study of typical instances. 

Present Tense 

(Quo) ie tu il now vous Ob 

]>arlo paries parle parlious parllez parlent 

flnisse flnlsses finisse finisfilons flnlssleg flnLssent 

rompc rompos lompe rompions rompiez lompeDt 

Not© that in tlie singular and the 3rd plural 
the endings are those of the -er conjugation, in 
the case of the -ir conjugation the final consonant 
of the stem being doubled. In the -er conjuga- 
tion the endings in the singular and 3rd plural 
are the same as the Present Indicative. The 
Subjunctive is, however, usually introduced by 
‘ que.* 

Quo oet instant pannl tous les instants soli benitw*>IlosT. 

The minor conjugations make their Present 
Subjunctives in this way : 

(Que) je in i! nous vous Us 

dorme dormes donne dOHnions dormies dorment 

receive reooives receive recevlons receviez reedvent 

1 Sembler, oser, pouvolr. faire, vouloir. prefOrer. 
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Ihfkbtbct TsHas 

(One) le tu tt nous voos lb 

parlas^ parlaftsea xxurlAt parlasKians parlaBsies parlassent 
finism flnlsiMs flnlt fiuiH^Uons flnlHsiez tUdseent 
rompisse rompisses lompit ronu>issioD8 romplsslez rompissent 

Minor conjugations : 

donniffie dormissm dormft dormlssicms dormi»iie;< dormlsfient 
recuaae re(n]SHes regat legassions legusslez reciissent 

The use of this tense in the -er conjugation is 
avoided on account of the •aaae sound* which 
grates on the ear. In the Baron de Fourchevif, 
by Labiche, it strikes the bogus baron as unusual 
when he hears his wife, who is seeking to make 
an impression on an artist, using this tenso. 
‘ Tiens ! * he says, ‘ ma femme qui soigne son 
style.’ 

The other two tenses of the Subjunctive, 
being compound, are similar in each conjugation. 
They are : 

The PBRFECiT 


not to believe. The second is a similar use : 
‘ Concevrait-on ? ’ Could one conceive If That 
is to say, he puts both these suggestions with a 
considerable element of doubt. In the third 
instance he uses the mood in a principal sentence, 
but both principal sentence and the subordinate 
sentence which follows it (‘ Nothing like it 
would have been possible ... if the everyday 
life had not been ’) are \mlikely suppositions. 
There is an if in the case, and the supposition is 
negatived. Again we have doubt and unlikeli- 
hood. 

2. Ii*Amerlrine est lo soul 2. America Is the only 
pays od Ton alt pu assister country where one has been 
aux devolopixinients naturols able to witness the natural and 
et traiKpiilles d'line soci^t^ et i)oaoeful development of a 
od 11 ait 6td port8il)lo de pr»5claer society, and where it has been 
rinfluonco exerc6e par le possible to tlx the influence 
point de depart Bur I'avenir exercised by the starting-point 
des Ktats. en the future of the States. 

AoEtppiNn TO HER Son Nero, froferbinq Herseup 
wnjJNO TO Die 


(One) fal parM. flni, rompii. donni, rccu« eto. 
(See conjugation of ‘ avoir.*) 


The Pluperfect 

(One) yeusse parie, flnI. rompu, domil, regu. eto. 
(See conjugation of * avoir.*) 


There remains to consider tho use of the 
Subjunctive mood. As it has no gonuino 
equivalent in English, wo will go straight to our 
texts to observe it at home. Look at tho 


following examples : 

• 1. Ctoyez-vons qne les 
orolsades mssent eu possibles 
cbez un peuple qul n'eCt pas 
ete aoooQtume A cette vie 
errante et aventureuse ? 
Ooncevrait-on aujourd'hul un 
peuple de proprietalres qui 
tout-A-coup se deplacAt, 
abandonnAt ses proprietes. ses 
families, pour alter chercher 
ailleurs de tolles arentures ? 
Rien de parell edt etd possible 
Bi la vie quotidienne des pos- 
seaseurs de flefs n*eOt etd, 
pour alnsi dire, un avant-goflt 
dea croteades. e'ite ne se tussent 
trouvte tout prAts poui do 
telles expeditions. 


1. Do you believe that tho 
crusades viould have hem 
pcxssible with a people which 
had not been accustomed to 
this wandering and adventur- 
ous life ? Would one con- 
ceive to-day a i»eople of pro- 
prietors who all at once re- 
moved. abandoned their 
property, their families, to go 
(and) seek elsewhere such 
adventures ? Nothing similar 
would have been possible if 
the daily life of the possessors 
of flefs bad not been, so to 
speak, a foretaste of the cru- 
sades, if they had not -found 
tliemselves quite ready for such 
expedltiona. 


We see here unfamiliar forms : ‘ oussent 6t6,’ 
‘n’eClt pas ‘se d^placAt,’ ‘ abandonndt,’ 

* n’eClt 6t6,’ * fussont trouv^s,* Bcfcienco to 
the conjugations of ‘ avoir ’ and ‘ dtro * will 
show the forms ; but what is their use ? 

Let us see how they occur. In each case we 
see that the mood comes in a subordinate 
sentence ; ‘ Croyez-vous que les croisadea 

eussent 6t6 possibles ? ’ ‘ Concovrait-on un 

peuple . , . qui se d^placAt, abandonnAt . . , * 
Then we may suppose that this mood is one 

• consecrated ’ to subordinate sentences — ^that 
is to say, sentences which arc developments of 
the main sentence. This is usually so. 

Now, the first use we have of the mood is 
after the question : ‘ Croyez-vous ? ’ Bo you 
l^ieve f And the writer evidimtly expects you 


3. Aurip. <7 itfl par ma 8. Acmii*. Provided that by my 

mort tout Ic peuple irrit6 death all the people enraged 

Ne voiis ravUtae pas ce qul m'a Does not despoil you of what 
taut coub5. has cost me ho much. 

Nkr. ne bleu, done, prononcez! Neh. Well. then, pronounce! 

Que voijle/- voiis aue je ftme f What would you that 1 do ? 
AottiP. De incs aocusiiteurs Agbip. Of my accusers that 
qu’on pnnisne Taudace. the boldneas be punished, 

Que do Rntannicus on ca me le Tliat the anger of Britannicus 
courroux, be appeased. 

(te .luiiiu h son choix vuisse That Junica be able to take the 
prendre uu 6rx)iix R acine . husband of her choice . 

Boit.j:au pewailing the Set againot Mouiaua 

4. Avant qu*im pen de terre 4. Before a little earth ob- 

obtenu par prtero talned by i>rayer 

Pour Jamais sous la tombe edt For aye ’iieath the tomb bad 
enfernUi Moltera. enclosed Molii*re. 

Moli^re went out of fashion. To gratify any natural curioBity 
as to wluit did happen : 

** Le commamlant voulait la sc5ne plus exac t, 
vicomte IndignC* sortait au second acte.*’ 


6. Quolque jo ne »(rrte 5. Though I hardly ever go 
prenquo Jamais, i’al utie out, I have an inordinate 
passion dcm6«ur^e de con- passion for knowing all the 
naitra tons les ancietis chemins ancient roads which were at 
qui ^talent du temps des the time of tfic Romans. 
Romaiiis. II y en a un pr(^ de Tliere is one of them near my 
Chez mol. et je nc manque bouHe, and 1 never fail to pass 
Jamais d’y paaserct^waw’ il soil that way. although it Is In- 
incommode et qu'il TcCallonge convenient and lengthens iny 
de plus d*une lieu.-' M ontes- Journey by more than a league. 
QUIEU. 

A Pious Wish op Boileau 

6. Maudit mil le premier dont fl. Chirsed be the first whose in- 
la verve insens^ sensato zeal 

Dans les homes d’un vers ren- Qonfined thought to the limits 
fertna la pens^. of verse. 


7. J*aIlaialorsd'unpastmn- 
quille chercher quclque lieu 
d^ert oil rien ne montrant la 
main des homines n’cnwunodC 
la servitude et la domination, 
Quelque aslle oA }e jmisae cioire 
avoir p^ndtr^ le premier et oA 
nul Importun ne tint s'lnter- 
poser entre la nature et moi.— 
Boussbau. 


7. I went then with a tran- 
quil step to seek some desert 
place where nothing by reveal- 
ing the band of man should 
announce eervitude and domi- 
nation. some asylum where I 
might believe (myself) the first 
to have penetrated and where 
no importunate person should 
come to Interpose between me 
and nature. 


Geneva vnper Calvin ' 

8. Situation unique d'ldar- 8. A unique Rituation (and 
mes oontinueltes. n fAllait one) of continual alarms. It 
Be garder des ennemis, bien was neceBsary to guard oneself 
plus des amlB, veiller tou- from enemlOB, even more from 
JourB,oratDdretoaJouiEu VollA friends, to watch always, to 
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pourquoi Oenl'Te a ^ la (ear always. That Is why 
vierso sage. Volia pourquoi Qeneva has been (i.e. vnts) the 
elle a £t6 la grande ^le wise virgin. That is why she 
des nations. Mais pour qu*U has been the great schc^ of 
(at ainai ll (allait qu*elle stibU nations. But lor It to be so 
une transformation complete, it was necessary that she 
qu'elle H'abiurut d'eUe-mfime. should undergo a complete 
que d'une ville de plaisir elle transformation, that she should 
se fU la fabrlque des saints, la deny herself, tbivt from a 
sombre forge od se forgeaasent pleasure city she should make 
les eius de la mort.’-^MionuLUT. herself the manufactuni of 
saints, the sombre forgo where 
were produced the elect of 
death. 

9. Oh. qul que vouB soyeg. 9. Oh. whoever you may be, 
parlez mot. Je m'abhorre. speak to me, I abhor myself. 

Qui que vous soyez, AVhoever you may be, 

.Spectres qul m'entourez. Spectres that surround me, 
demons qui nous voyez. demons that behold us. 

Hugo. 

In No. 2 we do not seem to have this doubt : 
‘ America is the only country whore ono has boon 
able to assert . . . where it has been possible 
to fix . . . * The use hero is more formal. The 
French argue that the Indicative is the mood in 
which you state that things are : if you mention 
them without affirming that they are so, they 
look on this statement as still supposititious. 
If the writer had said, * One has assisted in 
America alone at the natural development,’ that 
is a statomont, and so Indicative. Hut he says 
not, ‘ Oh on a pu a8si.ster,’ but something a littlo 
less. In English, if you want to render the idem, 
you must say, ‘ VVliero one has had the oppor- 
timity of assisting ’ ; then you do not imply 
actually that ono did do so. That is to say, in 
Engligh, which is an analytic langtiago, you 
always use words to express your meaning, and 
not forms, as in French, which is a more synthcitic 
language, English, again, is not so precise. In 
the first example, in English we should say, 
‘ If the possessors of fiefs had not been . . . .’ 
We consider all the supposition has been con- 
veyed by the if, which really means gif, give, 
grant that, and so wo are content to assuriio the 
thing granted for a fact. The Frf>neh use is, 
as a rule, the same after if, * si ’ ; but when the 
supposition is clearly unlikely, then the Sub- 
junctive is required. If in English wo feel the 
unlikelihood is so marked as to require being 
expressed in the verb, we have, as a nile, to use 
auxiliaries and to miy, as in No. 1, ‘Do you 
believe that the crusades would have been 
possible ? Could one conceive a people which 
would displace itself, abandon its lands . . . ’ ; 
or, with our greater fluidity, we might say, 
‘ Could one conceive a people displacing itself, 
abandoning . . . ’ 

But even in Emnch the Subjunctive is not 
used always when a thing is mentioned without 
being related as a fact. It is only when it is 
mentioned with an element of doubt that tlio 
Subjunctive is required. And as French is a 
formal language, the occasions when the Sub- 
junctive are used are rather apt to be crystallised 
as being after certain kinds of expressions. 

The consideration of the remaining examples 
will give U8 the idea of what these expressions arc. 


No. 3. * Pourvu que le peuple ne vous ravisse.’ 
Provided tiiat the people does not despoil yon. 
Hero, we see, there is a ‘ couoession ' made 1t>y 
the use of ‘ pourvu que.’ The statement of the 
despoiling is dependent on that, and so the 
Indicative is evidently not the mood to use, 
although in English it is. Wkal do you wish that 
I should do P says Nero. ‘ Que vouloz-vous 
quo je faaso ? ’ We have already seen that the 
Infinitive can be used after ‘ vouloir.* In 
Eugli.sh wo should rather say, Whal do you wi^sh 
me to do P But in French me to do would be too 
clumsy a phra.s 0 , and the Infinitive can only be 
used if the second verb has no subject. ‘ Que 
vouloz-vous faire ? * would b© all right, but 
‘ Quo voulez-vous me faire ? ’ is not logical 
enough for the French. We sliall find these 
diftorences illustrated later. Notice that 
Agrippiiio in stating what she wishes keeps in 
the Suh)junctive : ‘ Qu’on punisse,’ etc. 

No. 4. ‘ Avant qu’uri do terre eflt 

oriferm6 Molioro.’ Has it yet done so ? No ; 
not in the statement of the writer as to what 
happened. (See p. 258, No. 4.) ‘ Avail t quo,* 

before, naturally does not take the mood of • 
statomont, the Indicative. 

No. 5. ‘ Quoiquo jo ne sorto.* Tho oonoessivo 

* quoique ’ requires the Subjunctive, as we see in 
the next line, ‘ Quoiqu’il soit incommode et qu’il 
m’allonge,’ because it is inconvenient— -if and 
when ho docs pass. The English it may be con~ 
venient is too strong to express the difference. 

No. 6. ‘ Maudit soit lo premier.* Cursed he 

the nmn. Here the Imperative borrows a person 
from tho Subjiuiotivo to supply one which it 
lacks. None the loss we see that it is from 
another point of view the expression of a wislx 
that something should be. 

No. 7. ‘ OA lion n*annoncdt la sorvitude et 

la domination.* What kind of a sentence is it ? 

U is in reality a relative sentence, ‘ otl,* where 
— i.e. by, at which — ^liaving a relative character. 

A relative clauso is frequently put into tho Sub- 
junctive if it is not a more relative of convenience 
— i.e,. attributive, or a<ljoctival. 

‘ 05 je puiss© croire.’ Her© we should have 
expected tho Indicative, at any rate, if the 
phrase had stood by itself, because * pouvait ’ 
has a slight suggestion by itself of a thing not 
actually happening. (It is a similar word, 
might, which wo use in English to render tho 
idea of tho Subjimctive). But tho writer has 
already shown that the whole idea is unlikely, 
and so ‘ puisse * is attracted into the mood of 
tho previous phrase. In the next phmse, ‘ 05 
iml no vint,* wo have again an indefinite relative, 
as above. If the reader will compare this use 
with that shown in No. 9, he will se© ‘ qui que * 
— called an Indefinite Relative — and its iu- 
definiteness naturally makes it tho typical re- 
lative, which does not state a fact, but makes 
a suggestion. In fact, the Indefinite Relative 
really asks what nmy be colled a Scotch question. 
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In the last line of this quotation we have two 
relatives of convenience, as I have called them ; 

* Spectres qui m’ontourez, demons qui nous 
voyez * : they do surround him, they do see us ; 
and the relative simply makes, as it were, the 
statement that they do. 

No. 8. Til is last extract is both important 
and interesting. We find at first the verb 
‘ falloir * followed by the Infinitive, and then 
afterwards by the Subjunctive. But it is not 
necessary for us to be puzzled by that. Wo 
have found ‘ vouloir,* to wish or want, doing the 
same thing, and remember that it was when it 
took a whole sentence to say what was wanteci 
that the Subjunctive was needed. The same 
thing is true of the kindred verb ‘ falloir,* it 
needa^ as the reader will see if he reads the 
extract through. 

It is not necessary to repeat anything about 
the mood of ‘ forgeassent ’ after ‘ oCi.* Notice, 
however, the Subjunctive appearing after ‘ povir 
que.* We have already hswl an instance of this 
in Agrippine’s speech. 

And now, in conclusion, lot it be said that 
there are signs that the French people are a 
little tired themselves of their Subjunctive. It 
tends to be used only in the Present and Past 
Indefinite, and there is an eifort to avoid it. We 
have noticed that if a whole sentence is not 
coming after, the Infinitive can replace it after 

* vouloir * and * falloir.’ The same is true of 
a number of other verbs ; and even the con- 
junctions, such as ‘ avant quo,’ ‘ afin quo,’ 
‘ pour que,’ ‘ sans quo,’ may be replaced by the 
prepositions ‘avant de,* ‘afin do,* ‘pour,’ 
‘sans,’ when the subject of the following verb is 
the same as that of the 'preceding one. 

Summary of Subjunctiyb Usks 

1. After a verb expressing doubt, or desire, or wish. 

2. In a relative sentence when the Btatement is nientlone<l 

hypothetically and not vouched for, or If a negative has 
preceded the relative clause. 

8. After certain conJunctlonH which themselves Inijily that It 
is not an Indicative statement which Is being made. 

4. To exptesB a wlah or a command. 


♦♦ 16. Personal Pronouns. — ^It is best to 
memorise at once the forms given below before 
commencing the study of their uses. 


Nom. 

Ago* 

Dat. 

Emfuaho Form 

Je .7 

me. me 

me. (to) me 

mol 

tu. thou 

te. thee 

te. (to) thee 

tol 

il, ha 

to, him 

lul, (to) him 

lui 

elle. afts 

la. her 

lui, (to) her 

elle 

nous. 100 

nous, ua 

nous, (to) ua 

nous 

vous. you 

voa<), you 

vous, (to) you 

vous 

»s. they 

tes. them 

leur. (to) them 

eux 

elles, 1 ^ 

les, (hem 

tour, (to) them 

elles 


Note . — ^The emphatic forms are used when the 
pronoxins are not used in conjunction with the 
verb. Example ; 

•Beef that have been vhat I have been t * 

Moi I qui, etc. 

or after prepositions : 

A moi. mes hommeal 
Toms, rnymsnt 


The Possessive Adjectives and Possessive 
Pronouns 

AnjBOnTSS PRONOUMS 

moo, ma. mes. m le mien, la mlenne, mine 

PI. les miena. les miennea 
ton. ta. tee, thv le tien, la tlenne. thine 

PI. les tirne. lee tlennee 

son. ea, eee. Ai«. Aer, Ub le nlen. la t lenne. Ais. her, U$ 
PI. les siens, les slennes 

noire, notre. nos. our le ndtre. la ndtre, owrs 
PI. les nOtres 

votre. votre, vos. your le v6tre. la vCtre, voura 
Pi. les vCtres 

leur, leur. leura. their le leur. la leur. theira 
Pl. lea leurs 

The different forms for the diiTerent numbers 
and genders are due to the fact that in French 
the possessive adjective or pronoun takes its 
gender or number from the thing possessed, not 
the possessor, as in English. 

Instances of the pronouns in their simplest 
forni.s may be found in the sections devoted to 
the tcns(‘8 of the verbs. We will now enter on 
tt mon^ flotailed examination of the various uses 
and forms of pronovins — personal, relative, 
interrogative, and demonstrative — with their 
corresponding adjectives. In the case of these 
latter, attention must be paid to them, not 
because they do not follow the general rule of 
adjectives, but because they do so to a more 
marked degree than do their Engli^ equivalents. 

However, once more to our texts. Here is a 
passage well worth studying ; 

* L\ OONBCTENCB Tni5 OoNBomwcB 

1 R<*ntrons en nouH-mernee ; (Let hr) come back to our- 
exaininons. tout InWrfet selves : (let ur) examine— all 
personnel A part. d. r/uoi nos personal Interest apart— to 
penchants nous portent, what our leanings bring us. 
5 Quel spectacle jimis (latte What Rpectacle pleases us 
Ic plus, celul (iPH t^urments most, that of the torments or 
ou flu bonheur d’autrui? of the happiness of another? 
Qu'est-ce f/ui vous eat le ijliw What Is it which is the nicest 
(loux A faire, et nmia lalsse for us to do. and leaves us a 
10 une impression plus agr6- most agreeable Impression 
able apr6s I’avolr fait, d*un after having done It, an act of 
acto de blenfaisance ou ffun kindness or an act of evil? 
aote de m6chancet6 ? Pour For whom do you biteiest your- 
< 7 wi vnvs intcTC 8 Rez-rf> 7 f 8 sur self at your theatres ? Is it 
15 VOS th^fiires ? Est-c^e aux at the villainies that you take 
forfaits que voua prenez delight? Is It to their authors 
plaisir? Est-ce h leura that you give your tears? 
auteurs que vous donnez All Is indifferent to us, yon 
des larmcH ? Tout nous say, outRlde our own interest : 
20 mt indifferent, dites-rous. and quite on the contrary, tbe 
hors noire interdt : et, tout sweets of friendship, of hu* 
au contmire. les douceurs manity. console us In our 
de I'amitie, de lliunianite, troubles; and even In our 
milts consolent dans nos pleasures we should be too 
25 pelnes ; et. mfime dans noa eolltary. too miserable. If we 
pialcirs nous serlons trop bad not (anyone) with whom 
seuis. tiop mlseiables si to share them. If there is 
nous n*avions avec qui les nothing moral in the heart of 
partager. S'll n*y a rien man, whence come to him. 
80 de moral dans le oceur de then, these transports of ad- 
Thomme. d'oh lui viennent miration for heroic actions ? 
done oes transports d'ad- This enthusiasm for virtue, 
miration pour les actions what relation has it with our 
berolques? Get enthousl- private IntereRt? Why should 
86 asme de la vertu, quel rap- I wish to he Ghto who rends 
port a-t-il aveo notre in- his entrails, rather than OnaT 
Wrftt prive? Fourquol triumphant? Take away 
voudrais-le 4tre Oaton qui from our hearts tbto love of the 
d^hiresesentEailleR,plutOt beautiful, ima you take away 
40 que CTesar tilomphant ? all the charm of life. He 
Otez de nos ooeuis cet whose vile paNsions have stifled 
amour du beau, vous dtes to hls narrow soul these de* 
tout le charme de la vie. llcious sentiments, he who by 
Oeloi (font ks vllea passions force of ooocentiatliig on Urn* 
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45 ont 4toaf!4 dans eon &me self alone . . . the wretch feels 
^troile oea sentimente d4* no more, he lives no more, he is 
Ucieux, oelui OMi, h force de already dead. But whatever 
se ooDoentrer au dedans do the number of the wicked on 
Itti . . . le malheuieux ne earth, there are few of these 
60 sent plus. U ne vit plus, it corpse^Uke souls (which have) 
est dejk mort. Mais quel- become insensible, bey ondthelr 
qiie soit le nombre des own interest, to all which is 
m^chants but la terre. U est Just and good. If some act of 
peu de ces ftmes cadaver- clemency or of generosity 
65 euses devonues insensibles stiikes our eyes, what admlra- 
hors leiuT int^r^t. k tout ce tion. what love it insi>liea us 
qui est Juste et bon. Si (with). Wlio does not say. 
quelque acte de cl^menoe Yet I would I had done as 
ou de gto4rosit4 frappe nos much ? It matters little In- 
60 ycux. quelle admiration, deed to us that a man kis lieen 
quel amour 11 nous Inspire 1 good or bad two thousand 
Qui ssf-cs qui ne 86 ddt pas ; years ago. . . . What matter 
J'en voudra^ avoir fait to me the crimes of Catiline ? 
autant ? II nous importe Have T any fear of being his 
65 assur^ment fort peu qu’un victim ? Why. then, have I 
homme alt 6t6 m^hant ou the same horror as If he were 
Juste 11 y a deux mllle my contemporary ? Wo do 
ans . . . Que me font k not hate the wicked because 
moi les crimes de Cati- they hate us. but because they 
70 lina ? Ai-je peur d’etre are wicked. Not only do we 
aa victlme ? Pourquol wLsh to be happy, we wish also 
done aide de IvA la in6me the happiness of others : and 
horreur que s*il 6talt mon when this happint^ss costs 
contemporain ? Nous no nothing to otirs. It au',nnenta 
75 halssoas pas seulement les it. In fine, one has. in spite 
mtebints parco qu’lls nous of oneself, pity for the un- 
halssent, mob parco qu’Us fortunate : when one Is wit- 
sontmtohants. Nonseule- ness of their ill. one suffers 
ment nous youlons 6tr6 from it. The most perverse 
80 heureux. nous voulons aushi ‘could not* lose altogether 
le bonheur d'autrul ; ct, this inclination : often it puts 
quand co bonheur no coOto thorn in contradiction with 
idea au nOtro. lli'augmento. themselves. . . . Tliere is, 
Enfln. Ton a. malgr^ stii then, at the bottom of (our) 
86 pitl6 des infott\m6s ; quand hearts a principle uiwn which 
on est tomoin de leur mal. we judge our actions ... it 
on en souffre. Les plas is to this principle that 1 give 
pervors no sauraleut perdro the name of Conscience, 
tout h fait CO penchant; 

00 souvent 11 les met en con- 
tradiction avec eux-memes. 

... 11 est done au fond 
des &mes un principe sur 
lequsl nous Jugeons nos 
96 actions . . . et e'est k ce 
principe que Je donne le 
nom de Oonsclcnce.— J ean 
Jacques Rousseau. 

We will now address ourselves to the crop of 
pronouns which we find in this ‘ inorceau.’ Let 
US take first the pronouns personal. As we 
know them in the nominative, they are : ' .le,’ 
I ; ‘ tu,’ 1 thou ; ‘ il,’ he ; ‘ elle,’ she ; * nous,’ 
wo ; ‘ vous,’ you ; ‘ ils,’ ‘ elles,’ they. In 1. 1 we 
find ‘ nous-mdmes * for ourselves, and in 1 . 4 
‘nous’ for ue (object), while in 1. 20, afbu* 
numerous ‘ nous '«^U8, there is a ‘ nous serious,’ 
we should he, 1. 28 ‘ nous avions,’ we had. Going 
baok to 1. 14, we have ‘ vous int6ressez-vous ’ — 
Le. ‘ vous ’ standing for you as subject and 
object. (Note that the second you must )^o 
yourself in English.) In 1. 20 we have ‘il’ for 
♦4 (in French indistinguishable from he or she), 
and in 1. 32 ‘ lui ’ for him. But in 1 . 1 1 wo have 
‘ r t.e. ‘ le ’ for it (object) — ^which ought to be 
identical with him. True, but ‘ lui ’ here is 
indirect object. We have it in 1. 48 after ‘ de.’ 
In 1. 38 there is ‘je,’ /, and in 1. 68 ‘quo mo 
font ^ moi ’—me (object), and ‘ moi,’ me (after 
a preposition). In 1. 76 we have ‘ ils,* they ; in 
1 . 28 ‘ les,’ them ; and in 1 . 9 1 , after a proposition, 

1 We aball only find * tu * tn intimate language. 


‘eux-m6mes,’ themselves. (The plural of ‘lui’ 
(indirect object), of which we have not met on 
instaiico, is ‘ leur.’) It will be useful for the 
learner to collect all the instances of each of the 
persons of the pronouns, tabulating them accord- 
ing to whether they are subject, object, indirect 
object, or after a preposition. The forms wo 
have obtained so far are ; 


Ist Person 2nd Person 3rd Person Fem. 



Sing. Plur. 

Plur. 

Sing. 

Plur. 


Subject 

Je 

nous 

vous 

U 

ils 

elle. eUes 

Object 

me 

nous 

vous 

le 

ICB 

les 

Ind. Object 

me 

nous 

vous 

lui 

(leur) 

leur 

After a Prep, moi 

nous 

toi. vous 

lui 

leux) 

eUes 


In Italics are the forms not found hers. 


But as well as tho personal pronouns wo must 
also give an eye to tho pronominal adjectives. 
As wo have said those have a very important 
difference from tho English. This will be 
perhaps best brought out by taking another 
sonteuco. ‘ La m6rite do la femme,’ said De 
Maistro, ‘ est de r6glor aa maison, do rendre son 
mari heureux, et d’61over sea enfants,’ The 
merit of uxytnan is to rule her house^ to render her 
hishand happy, and to bring up her children. In 
English wo say her in each case, but in French 
it is ‘ son * with ‘ mari,’ a masculine singular 
word, ‘ sa ’ with * famillo,’ a feminine singular, 
and * 80 S ’ with ‘ enfants,’ a plural word. The 
rule is evidently that the possessive adjective 
tH.ke.s its gender from the thing possessed, not 
from tho possessor. We will now see what 
instances there are of these adjectives in our 
original pissago. 

In 1. 3 we have ‘ nos penchants ’ (plural) ; in 
1. 15 ‘ VOS th6.itrcB ’ (also plural) ; in 1. 17 ‘ lours 
auteurs,’ their authors (plural) ; in 1. 21 ‘ notre 
int^rot,’ our interest (hero singular) ; in 1. 45 
‘ son amo ’ (singular) ; in 1. 39 * ses entraillos ’ 
(plunil) ; in 1. 71 ‘ sa victim© ’ (feminine singular) ; 
in I. 68 ‘ mon contemporain * (masculine singu- 
lar) ; in 1. 86, ‘ leur mal ’ (mebsculino singu- 
lar). Tabulating these, we got : 


1st Person 
Sing. Plur. 

Masculine mon notre 

Feminine ma notre 

PI. (Af . and F.) mes nos 


2nd Person 8rd Person 
Sing. Plur. Sing. Plur. 

{ton) wire son leur 

{ta) vobre sa (lew) 

ites) vOH 868 leurs 


And we sliall be Justliled in filling in the missing fonns on the 
analogy of those we have discovered. 


Them exist, then, distinct forms for the 
masculine and feminine of the singular posses- 
sives, and for the plural on© form for the mascu- 
litie and feminine ; while of the plural posses- 
sives there is one form for the masculine and the 
singular, and one for the plural. (Note that it 
is the -e mute termination which prevents a 
distinction being shown between the masculine 
and feminine of * notre ’ and * votre,* while 
‘ leur ’ does not take a sign for the feminine, 
although it does for the plural.) 

Wo now turn to the relative and interro- 
gative pronouns. The principal forms are : 

‘ qui,* who (* rhonun© qui rit,’ and ‘ Qui va la ? ’) ; 
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‘que/ tuhom^ that (‘Fou quo vous dtee*), which 
is also interrogative in reference to things (' Quo 
voulez-vous ? ’). Wo must also be prepared 
for the fact that Froncli having no neuter words, 
such as which, what, these will be rendered by 
masculino or feminine fomis. It is, however^ 
in the relative and demonstrative forms that 
one finds traces of a neuter and neuter uses. 
And now, ‘ re venous h nos moutons.’ 

In the first throe sentences of ‘ La Consciences ’ 
we find ‘ A quoi,’ io{imrds) what ; ‘ qud apeciacle ' 
(interrogative adjective) ; ‘ qu'est-ce qui,' what is 
it which (an intensive interrogative) ; * pour qui, 
for whom ; ‘ aux forfaits quo vous prenez plaisir ? ’ 
is it to the villanies that you take plmmre ? In 

1. 28 wo have ‘ avoo qui^ with whom (relative) ; 
in 1. 35 ‘ qiiel rapport ’ ; in 1. 38 ‘ Caton qui 
d6chire ’ (relative) ; in 1. 40 ‘ dont,* of whom, 
whose (relative) ; in 1. 47, * cclui qui,* he who 
(relative) ; in 1. 56 ‘ tout co qui est juste,’ all 
{that) which (relative) ; in 1. (SO* quelle ’ (feminine) ; 
in 1. 61 * queV (masculine adjective'.) ; in 1. 62 
‘ Qwi est-ce qui ? * (again the intensive interroga- 
tive, this time used of a person : cp. * Qu'cst-ce 
qui,' of a thing) ; in 1. 68 ‘ Que mo font,’ What 
does it make to me f (interrogative) ; and in 1. 93 
a new form, ‘ sur leguel,' upon which (relative). 

Tabulating those forms, wo notice that, as a 
rule, there is no distinction of gemder in relatives 
or interrogatives, except in the adjectives 

* quel,* ‘ quello.’ On the other hand, ‘ quoi,’ 
what, shows us that there are special words to 
be used in a neuter sense, and a moment’s re- 
flection will tell us that there must be. ‘ Le- 
quel * suggests, however, that in this form there 
is distinction of gender, and so perhaps of 
number also. Here are the forms we have 
obtained : 

BELATIVU brrEIlBOOATIVE 

Subject Qui. ce qui. that which, Qui and Qui eHt-ce qui ? 
he w7iO 

Object Que, v^iom, vMch Que (referring to a 

thing) 

After a Prep. Qui Quol 

Possessive. Dont, of whom Inter. Adi. Quel, quelle, 

quoi. wJiat (refeiTing 
to an object) 

We bare abo one instance of another form : * lequel * . . . uii 
prlndpe . . . sur lequel nous Jugeous nos actions.* 

It will be seen that wo must reinforce these 
instances, as they do not altogether cover the 
uses of the relative and the inteiTogative. What, 
for instance, was the extent of the use of this 

* lequel ’ ? If ‘ lequel ’ in one place presumably 
‘ laquello * in another, and elsewhere ‘ losquels,* 
Mesquelles.* Here are some further instances 
of * lequel,’ etc. 

Lbs Fables The Fables 

• 1. Les enfants y rocon- l. The children lecognlse 
nalssent les mcBurs du chien there the habits of the dog 
qn’ll cansaent. du obat dont which they caress, of the cat 
11s s’almsent. de la sourls dont which they misuse, of the 
ils ont peur. Pour les ant- mouse of which they are afraid, 
mauz fdrooes, ils y tronvent (As) for the wild animals, i^ey 
oe que leur mtoe en a dit, le find there what their mother 
loup dont on menaoent les has said, the wolf with which 
rnaumls enfants, le zenard Qui one threatens the naughty* 


rode autour du poulailler, le children, the fox which prowte 
lion dont on leur a vante les around the fowl-run. the Hons 
mcBurs Clementes. Us s'amu- of whom has been exalted the 
sent 8iuguli6rement dee petits manners mild (t). They amuse 
drames dans lesqueU flguient themselyes hlglily with the 
ces peisonnages. . . . Les plus little dramas In which these 
avisA), ceux devant lesouels on characters figure. The more 
ne dit rien impunement, yont wary, those telore whom one 
plus loin. — N isabd. does not say anything with 

impunity, go farther. 

2. Je crofa volontlers les his- 2. I believe willingly the 

tolres dont les tdmoins se font stories of which the witnesses 
forger. get their throats cut. 

3. Je vionu a vous Seigneur. 3. I come to you. Sire, 

P6re awiuel il faut croire. — V. Father in whom one must be- 
nuGO. liove. 

4. Parmi les antiquit64 les 4. Among the most touching 
plus touchanit) du Louvre il antiquities of the I/mvre there 
est un niorceau de marbre sur Is a pir^ce of marble on which 
lerpiel on distingue deux jeunes «>ne cam see two children who 
fllles qui tienuent la main each hold in (their) hand a 
chaenne une fleur. — ^A. France, flower. 

5. II est Juste que qui est 5. It Is right that that which 

juste soit Huivi. 11 est neces- is right lx? followed. It is 
saire quo co qui est le plus fort necessary that tliat which is 
soit siilvl. — P ascal. strongest be followed. 

Now what cjan we gather frt)m the various 
uses of ‘ lequel,’ eto., in these passages 1 We 
have ‘ lo principe sur loquel, ... les drames 
dans lesquf^ls, ... les (enfants), ceux dovant 
lesquols on no dit rion, . . . pere auquol il faut 
croire, ... les histoires doiit, . . . un morceau 
do inarbro sur lequel.’ This is evident, that 
‘ lequel ’ is used aficn* a preposition, Tho fact 
that it is a form whic^h shows difforonoe of 
gender suggests also that it is \ised to remove 
any po6sii)lo ambiguity which may aiiso. As 
a matter of fact, it must be used when the 
relative relates to a thing, and it is used in 
reference to persons when two nouns have come 
before, and the gender may help to show to 
which of these two it refers. Tlxxxs, in this 
sentence from Miguot, the historian, 8£X3akiiig of 
the dying Calvin : 

n He fit porter de Kon lit ft la He had hiniRelf brought from 
table autour de laquelle 6taient his bed to the table arouiid 
Res coll6gues, auxquels il dit en which were his colleagues, to 
entrant. whom he said on entering. . , . 

Hero ‘ a qui ’ might suggest that he was ad- 
drtjssing the table, which, however, would 
properly be ‘ a laquelle.’ 

In the same passages we have several uses of 
‘ dont ’ illustrated. In No. 1 we have * dont on 
s’abusent,’ in English which one misuses, not of 
which, as in ‘ dont ils ont peur,* of which they are 
afraid. Again, * le loup dont on menace les 
mauvais enfants,’ with which one threatens 
naughty children. In ‘ le lion dont on a vantA ’ 
we have of whom one has vaunted ; and in No. 3, 
* les histoires dont les temoins,* stories of which 
the witnesses. So wo may see that * dont ’ is 
used impartially of persons and things, or of 
gender or number. But in this sentence wo 
find it absent (it is still Calvin) : 

Le delabroment de son The rulu of his (digestion) 
estomac ne lul permettait pas did not permit him to take in 
de prendre en 24 heures plus 24 houm more than one meal, 
d'un lepas, ft la suite duquel, il at the end of wbi(2i he returned 
letoumait ft Tfttude. to study* 
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Why is not * dont * used here ? If it was, 
aa ‘ dont ’ alwa 3 's comes after its antecedent 
directly, it would bo ‘ dont a la suite *— ^ii 
awkward phrase. So * duquol ’ replaces ‘ dont * 
in the same way that ‘ lequol ’ does ‘ qui,* when 
there is awkwardness or ambiguity. 

{N,B. — In the same extmots it is worth 
noticing the use of ‘ oe quo,’ ’ ce qui.’ Wo have 
in No. 1 ‘ ce que leur m6ro en a dit,’ and in No. .5 
‘oe qui est juste, . . . oe qui est le plus fort.’ 
We see that whore in English wo arc content 
with simply saying what their mother has said, 
what is just, that which is stronger, in F reiich they 
always say thca which, giving a word for tlio 
object and for the svibject.) 

** 16, Adverbs. — Adverbs not being subit>ct 
to inflexion, do not present much material 
diffemnee to their English equivalents. But 
we shall find it useful to notice three things 
about them: first, how they arc commonly 
formed ; secondly, their position in the acntouce ; 
thirdly, their moaning and its bearing on the 
sentence. Here lire some oxainples : 

* 1. I^estyle n'eat qne l*or«lro Style Is only order in (one’s) 
dans les iienwSes. Si on les thoughts. If one connects 
enclialne Hroit^meM, si on lea them closely. If one corap«*Kscfi 
aerre, le style dovient femie, them, the style l>ecomc*s flrni. 
nerveux ot concis; si on Ihh nervous, aiul concise; if one lets 
lalsse succAler Irntfiment, et them follow slowly, and only 
ne MO Jolndro nu*?i la favour Join by moans of words, the 
des mot«. le stylo htri lacho style will Ik; slack and dras* 
et tralnant . . . lorsquo (un »fin« . . . when 'a wTitcr) Iws 
6crivain) mo seni fait un plan made a plan ... the id»3;vs 
. . . Icfl id<?es se aucc4deront will follow easily, w’armth wHl 
aWme/if. la chaleur so rCpjuwlrA spread throutrtiout, and true 
partout, et donnem do la vie life to each exr»resslon ; all 
ohaqiio oxprt‘ssIon, tout s’anl- will lie more and more aiil- 
inera de plus en plus: et le mated, and the style will lio- 
stylo deviondra interossaut ot come interesting and luiiuiiou.s. 
lumineux,— Bufpon . 


♦ 2. Apt6s avoir «it<5 XonfivJtr For translation see Verb, 
mtnl et injustenienl ddtenue Present tense, p. 2&0. 
prlaoimier dans ce pays, on j’ai 
bmucouv endure de polne et do 
mal, imintenant par la force 
et sous la puisaiinc^ dcs 
hommefl. prCtd h flnir mn vie 
. , . devant uno compagnie 
qui sera tomoin quo, bien ptcr 
de la mort, j'ai prote«t6 corome 
Je Tal toujours fait, soit en 
pnrticuliero soit en public, dc 
u’avoir iamais rlen invents 
pour faire p^rir la ndno ni 
oonseuti k rien centre sii per- 
Bonne.'-MARiE Stuaet. 

Collecting the adverbs, we find they are ; 
* etroitemont,' * lentomont,’ ‘ aiHument,’ * par- 
tout,’ ‘ (de) plus en plus,’ ‘ longuement,* ‘ in- 
justement,’ ‘ boaucoup,* * maintenaiit,’ ‘ tou- 
jours,* ‘jamais.’ It is evident from this list 
that a great number of adverbs are formed by 
tho termination •ment, and a little reflection will 
show that these are, as a rule, formed from the 
adjective which gives the attribute to tho noun, 
which is here given to the verb. Adverbs, in 
fact, do the same thing for verbs which adjec- 
tives do for nouns. And they are like adjec- 
tives in this respect : they can bo comparatia^o 
or superlative. Notice that it is from tho 


feminine of the adjective that they arc formed 
(‘ Atroi/ement,’ * longuement ’). See example 
below ; 

3. Tjes accuMatioQfl de oette Accusations of thlM sort, were 
Borte (impiei^) ^talent /or< very numerous at Athens ; it 
nombreuscM k Atheues; e'est is tho kind of case moHt fru- 
le genre de causos au*on trouve quently found in tho Att lu 
le plus frequemment dans lea orators. Aristotle, Aspasia, 
orateuoi attiques. Arlstote, Euripides were more or less 
A.siiasie. EuripMe furent plus seriously perturbed, 
ou mains s^rUnuement In- 
<iui^t6l.— ItBNAN. 

Harking back to the list of adverbs wo got 
from the previous extracts, we see that, apart 
from being formed from adjectives, adverbs are 
formed (as ‘par-tout,* ‘beau -coup*) by a com- 
pro.ssed prepositional phrase or a noun joined 
to some other word and used in an adverbial 
senses In fact, in Ex. 2 the difforenoe is only 
one of degree, by whicjh ‘ cornmo jo I’ai toujours 
fait ' and tho following phmses are as adverbial 
a.s ‘ main tenant.’ Both modify the verb to which 
tliey are attached. 

The position of tho adverb is well defined. 
Its normal place is after the verb. If it is not 
Diem, it should go at tho head of the sentences 

Mtdntcnani quo du deuil qui Now that from the grief which 

m*a fait I'llmo obHcure has oliscured my soul 

.)o MorM, i)iile et valnqucur. 1 como, palo but trlumpliaut. 

.Adverbs mu-st never stand in front of the verb, 
as tiioy do commonly in English. In a com- 
pound tense their place is after tho auxiliary 
and before the participle, imless they are of 
ungainly proportions. We have already noticed 
(his in the negative complement — ^thoso ex- 
prc.ssioiw being also advt'rbs. 

En womine, rnulgr^ les oxac- To Hum up, in spite of the 
tion^ des goiivertieurM ot les exactions of go veniors, and the 
violences insOpaniblea d’un gou- violence inseparable from on 
venieniunt absohi, lo inonde, absolute goveixunent, tbe 
HiniM bleu des rapports, n’avait world, under quite a number 
pus cncoro aussl heurenx. of counts, had not been so 
—Renan. happy before. 

Ill tho above phru.so the reader will find a 
])Oi’fect plethora of atlvorbial expressions, modi* 
verbs, but, as is also their function, 
adjectives and other adverbs. 

With regard to tho moaning of adverbs, they 
naturally divide themselves into answers to tho 
quc.stions where? when? why? and how? In 
this latter capacity they will often call in 
<|uestioa or considerably weaken the statement 
uf the verb, and in consequence* lead to tho 
Subjunctive Mood. The reader can refer to 
the .section on that mood to see this. 

17. Prepositions. — Adverbs lead on to 
pn?positions, for propositions joined to nouns 
supply answers to those questions*-^ WAere ? 
why ? when? and how f — which it is the general 
function of adverbs to answor. 

Although prepositions in French and English 
roughly correspond, yet the idiom of tho lan- 
guage often demands that one preposition shall 
be used in one language where in the other it is 
a diilereat one. 
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Thus we say from iime to time ; in French they 
say ‘d© temps on temps.’ We say to anaich 
from someone ; they say * arracher ^ quelqu’un.* 
The two prepositions with the most extensive 
and varied uses are * A * and ‘ de.* ‘ De ’ means 
of, from, and at times with and by. Look at 
these lines : 

* 1. Oh qua ai oat hlver im 1. Oh that ihlt) winter a 

rhuine salutalre, convoiilcni cold would cure of 

Gu^i^sant de touM ees maux his ilLq my father-in'law, and 
mon avare beau-pfeie, Rtretch him in his shroud — if 
Pouy^t hlcn coufess^, r^ten- he’d made a good death—and 
die dans un oercuell, till all hid house with a com- 
Et rompllr sa inaison d’un fortable regret. How my 
agr^ble deuil. heart in that day of joy and of 

Quc mon ftme. en oo jour de wealth would gnidge littlo the 
joie et (f opulence, cost of a grand funeral I 

P’un superlw convol plain- l>ath has lust seized the 
drait peu la depense. wheezing dotard, his son-ln- 
La mort vient de saisir lo law's rich : is he the happier 
vietllard catarrheux, for it ? 

VoilA son gendro riche : en 
est-il plus heuieux ? 

Here wo find special uses of ‘ de ’ : 

* 2. H demandait pour griLoe 2. Ho asked the single favour 
unique de prteher, de mendier. of preaching and Ixigglng. to 
de n avoir rien au monde, sauf have nothing in the world but 
une pauvre ^llso de Bainte- a poor church of St. Marie of 
Marie-des-Anges, dans le petit Angels, in the little hold of 
champ de la Portioncule. qu'il the Portiunculo. which he re- 
lebatit de oe qu'on lul donnait. buitt with what was given him. 

3. La pletd n’a rien faible. Piety knows nothiug of weak- 
ni de trl^, ni de g^nd. ness, sadness, nor want. 

In No. 1 ‘ de * follows * gu^rissant,’ curing 
from or of. * D\m deuil ’ is either with or 
possibly of (making it full of). The next three 
‘ de’s * are of. The * de ’ which follows ‘ vient ’ 
is a peculiar one. * Venir do ’ means originally 
to come from. Thence it moans to have just done 
a thing. 

In No. 2 the * do’s ’ follow * demunder.’ One 
asks to someone, of doing something I Tho 
reason is to be found in the radical meaning of 

* demander * ; it is to give a command to some- 
one, the command being one of doing some- 
thing. *De ce qu’on lui donnait,’ Here ‘de’ 
is wUh. 

No. 3. This is a redundant use of ‘ de ’ nothing 
{of) feeble, ©to. 

Kemember, also, that words denoting quantity 
are followed by ‘ do ’ : 

Bans mcm coffie. tout jAein de In ray coffer, all full of quaUtles 
rares quality rare, 

J'ai cent mille vertus en louis 1 have 100,000 virtues In well- 
bien comptai. counted IxnUs. 

This passage, beside giving a number of the 
uses of ‘ ii,’ affords examples of a number of other 
common prepositions : 

• La Bdvohitlon commenca The Revolution began to 
A ae faire homme. Pendami la mature. During the first part 
piemitie ^poqne du gooverne- of the consular rule Bonaparte 
meni oonsolalre, Bonaparte secured the proscribed classes 
S'attaoha les claaees proecritea by recalling them : he found a 
en les zappelant ; 11 trouva un people still agitated with all 

r pla encore agltd de toutes kinds of passions, whom he re- 
paaslons. qu'll lamena au duced to calm by work, to 
cahne par le travail, oti bien- well-being by the re-establish- 
fitrs psjr le fetabUssement de ment of order: In fine, be 
Toidfe ; emflo, llfoica]*£urope forced Sniope to recognise his 


d leconnattre son elevation, rise. Till the Treaty of 
JtUQuau tralte d’Amiens. il Amiens be revived in the State 
rappela dans la Republlque la victory, peace, and happiness, 
victoiie, la coocorde, le bien- without sacrificing liberty, 
etre, eana sacrifler la liherte. The nation was in the hands 
la nation etait eidre les mains of the great mitn or the despot ; 
du grand homme ou du des- it depended on him to keep it 
pole; il d^pendait de lui de free or enslaved. He preferred 
la ooDserver affranchie ou de tho carrying out of his selflsb 
rasservir. 11 alma zuieux Vac- projects, and he put himself 
complisEcment de ses proJets before humanity. Reared In 
egoistes, ot il He prefera tout the tent, a late’comer in the 
seul d rhumanlte enti^re. Revolution, he believed neither 
Elevd sous la tcnie. venu tard In the moral needs which had 
dona la Revolution. 11 ne produced it. nor In the faith 
croyait ni oux besoins moraux which bad stirred it, and which 
qui Tavait fait miltre, ni aux sooner or later would return 
croyances qui I'avaient agitCe and destroy him. Ho saw an 
ct qui tdt oil tard devaient uprising drawing to a close, 
tcvenlr et lo perdre. 11 vit un people weary and at his mercy, 
soulevement qui prenaient fin, and a crown on the ground 
un ptmplo faiigu6. qui ^tait d for him to pidc up. 
sa mend, et line couronne d 
terre, qu’ll pouvalt prendre. — 

Mxunet. 

‘ ' moans, in the first place, to and at. But 

it fi^^rvos, in addition, to complete many verbs 
and adjectives (cp. scissors to grind, ready to go), 
as wo siiall soe in this passage. 

Tho fii'st time it occurs it completes ‘ com- 
men9a,’ joining ^ commenca ’ with ‘ se fairo.’ 
In English, whon ono verb follows another, the 
two are always linked by to, unless tho connection 
is so close as to rcuiuire no linking word, as, you 
can go, he must come ; in French ‘ a ’ is only one 
of several prepositions which can be so used. 
Note the other instances of this use iii tho 
passage. In ‘ il emt ni aux besoins ni aux croy- 
ancos,’ the idiom is a little different to ours. 
We believe in a thing ; they believe to — ‘ A une 
chose.’ 

* A terre.’ This is also an idiom. Wo say, 
on the ground. 

The commonest prepositions which we have 
not yet discussed aro ; 

‘ apros,’ after. ‘ AprAs la pluie le beautemps,’ 
After the rain fine weather. 

‘ avaiit ’ and ‘ devant,’ which both mean 
before. ‘ Avant ’ with time : ‘ avant hier,’ 
before yesterday ; ‘ avant trois heures.’ ‘ Devant : 
‘ Jo passe devant vous.’ 

‘chez,* with, or of the house of, as one says. 
‘ Chez inoi,’ at home. 

n en est chez le due. il en est 'Tis so at the duke's, 'tls so 
Chez le prince. with the prince. 

L'ouvrage le plus plat a chez Tho dullest of works has 
les courtisans among courtiers 

Be tout temps rencontre de Encountered at all times tho 
z€l6a partisans. strongest upholders. 

* ooiitro,’ against. ‘ Cent centre un,’X hundred 
against one. ‘ Le pour et le contre.’ 

‘dorridre,’ behind. ‘Dorriere un mamelon la 
garde Atait massAo ’ (Hugo), Behind cm earths 
work the guard was massed. 

‘ pour,’ for. ‘ Avez-voua quelquechose pour 
moi t ’ Have you something for me P 

* vers,* towards. ‘ Vers Pavehip, vers la 
liberty,’ Towards the future, towards liberty. 

* A travera,’ across, through. ‘ A travers (de) 
ma ohambre,* Across my room. 
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[For reasons of space illustrative extracts will 
not be given-l 

Idiom of the Noun.-^l. Use of proper names. 
In referring to families or individuals in the 
plural, in French one says, ‘ les Stuart ’ ‘ los 
Bourbon,* without making the noun plural. 

2. Capital letters are not used in writing 
days, months. ‘ dimanche, mercredi ; janvier, 
juin.* 

3. Time is frequently expressed without a pre- 
position. ‘ Jo pars dimanche en huity Sunday 
week. * Je rentre le soir.* 

4. (cp, ‘il y a huit jours,’ ‘quinzo jours,’ a 
weehy a fortnight ago). 

6 . Note, ‘ 8 oir 60 * and ‘ mating ’ denote 
evening or morning in extension, with reference 
to duration of time. ‘ matin ’ and ‘ soir ’ con- 
note more definitely the time or occasion. 

6. Definite time is expressed by ‘ sept 

heures,’ * 4 midi.* ‘ Vers sept heui*es lo soir,’ 
towards 7 P.M. ; ‘ vers minuit,’ towards mid- 
night. 

7. Countries usually take the article. ‘ La 
Franco, La Grande Bretagne, Les Etats-Unis.’ 

8. Going to a country is expressed by * en ’ 
simply (‘ Je vaia en Italie ’ ), going to a town by 
‘ 4 ’ (‘ Je vais 4 Paris ’ and * Jo suis 4 lioudros ’). 
When the country is not a genuine proper name, 
‘ 4 * is used with the articles. * aux Indcs,’ to 
the Indies ; * aux Etats-Unis.’ 

9. In speaking of a person’s occupation the 
article is not used. ‘II est m6decin,’ ‘ J’6tais 
simploment matelot.’ 

10. Notice the adverbial. ‘ en bon soklat,* 
custing m hia character as — good soldier ; ‘ en 
bon gallon.* 

11. But in ‘ en famille ’ tho propositional force 
is more marked. 

Many idioms are formed by a preposition and 
a noun : 

12. & on /oot. 23. do iowt en Jour. Irom day 

13. k quatra pattes. on oM fours. to day, 

14. au stand jour, in broad 24. dans lo tempo, in the time 

dayHoht. (post). 

15. en plein air. in the open air. 25. de Tautre c6t6, on the other 

16. en plein mer, on the open hand. 

sea. 20. une bolte d lettroH. a letter’ 

17. en enfanoe, in eihUdhood. box. 

18. en Terit6. in irvih. 27. une tasee & a teacup. 

10. en effet. in fad, une tasee de th(^. a f^p 

20. de notra temps, in our iitn«. of tea. 

21. de noe jours, nowadays. 28. am panacbes <biormes. 

22. de temps on temps, from wUh huge plumes. iX 

Hms to time. common use this.) 

Idiom of Adjectives.— Remember that em- 
phatic and many-syllabled adjectives follow the 
noun, add that proper adjectives do not take a 
capital. (For ‘ de ’ with adjectives — ‘ co qu’il 
y a de vrai,* *^de bon * — see Prepositions, ‘de.’) 
There are many adjectives in common use 
which form part of the stock of expressions 
in every French mouth. They are, as a rule. 


265 

used with ‘o’est* or*ir est.* Hero are the 
commonest : 

cTest Tial. it is true. 
o*est evident, ii is evident. 
e'est certain, ii is certain. 
o*cst curieux, U is curious, 

strange. 

c*est trlHte. U is sad. 
e'est borriblo, il is horrible. 
e'est ^patant (slang), il’s stun- 
ning. 

o’est immonde, it*s btadly. 
c*ost bonteux. d is shame/td* 

Note the difference between ‘ c’ost * and * il 
est ’ in these expressions. ‘ Il est * is strictly 
impersonal, it is. ‘ C’est ’ is, literally, this is or 
that is, and consequently the thing pointed out 
(op demonstrated) as this or that must be im- 
mediately apparent or already expressed. When 
a noun is the complement, you may always say 
‘ c’est ’ (‘ c’est dommago,’ it's a pity) ; when it is 
an adjective, ‘ il ’ is used, if it is quite clear that 
a definite subject is being referred to as ‘ ce.’ 
Thus ‘ il est evident quo vous dies ici,* but ‘ vous 
6 tca ici, c’ost evident.* None tho less, ‘ o’est ’ 
seems to encroach upon ‘ il est.’ 

Idiom of the Pronoun. — Remember that in 
tho singular and in the 3rd plural a more ‘ em- 
phatic ’ form is used when tile pronoun is away 
from the verb. These are ; 1st, ‘ moi ’ ; 2nd, 
‘ toi ’ ; 3rd, ‘ lui * (fem. ‘ ello ’) ; 3rd plural, 
*oux’ (fem. ‘elles’). Examples: ‘o’est moi,’ 
it is / ; ‘ qui I’a fait ’ ; ‘ lui.’ The same forms 
are used after prepositions. 

[Noto that as indirect object ‘ lui ’ him and 
her, ‘ Icar' — them (maso. and fom.). In the em- 
j)hatio form ‘ elle,’ * dies ’ must bo used for her 
and them (fom.).] 

Kodundant object. In French, in answer to 
tho question, .4 re you the one ? tho answer is, 
‘Je le suis.’ Did he do it? ‘Est-co qu’il I’a 
fait ? ’ ‘ Oui, il I’a fait.’ This ‘ lo ’ will some* 

times turn up unoxpootedly (cp. tho Scottish 
that's so). 

Idioms of the Relative. — 1. There is a French 
expressibn (‘ Jean qui rit, ot Jean qui pleure, 
Jean who laughs avid cries ; ‘ Paris qui chante,* 
Singing Paris ; ‘ Paris qui dort,’ Sleeping Paris) 
which is more often rendered in English by 
a participle or some other paraphrase, e.g. 
London at play would bo ‘ London qui joue.’ 

2 . In certain elliptical expressions a relative 
do<\s double duty in French. * Qui dort dine,’ 
(He) who sleeps dines — ^the maxim on the strength 
of which the French army docs without break- 
fast. So ‘ Qui vivra verra,* Who lives will 
see. 

3. But as a rale the two components of tho 
exprossion he who or that which must be expressed 
in French even when they would not be in 
English. ‘ Colui qui vous parle,’ He who speaks 
to you ; * ce que je te demande,’ what I ask you ; 
‘ CO qu’il a fait,’ which he did, what he did. 

i. The intorrogatives ‘ qui ’ ‘ que ’ (of a thing), 
are reinforced frequently by ‘ Qui est-ce qui 


o'est oonnu. it is twetl) known. 
o'est douteux, is doubtful. 
e'est dityie ,il is funny. 
o'est bon. it is good. 
o'est bien. it is ti'cll. 
o’est 4poiivantable. U is awful. 
o'est ignoble, it is disgracefu 
(dlsgracieux Is ungraceful). 
c'ost aflreuz, it is frightful. 
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(I’a fait) ? * ‘ Qu*eet-oo qu’il a fait ? ’ Who 

did it ? What did he do ? 

The Idiom o! the Demonstrative. — 1. In 

French the adjective ‘ ce ’ (‘ cet,* ‘ oette *) does 
duty for this or tfmt thing. Where it is necessary 
to distinguish between the two, Ihis is done by 
adding -ci and 4a to the following noun. Thus : 
* dans ce cas-ci/ in this case ; * dans ce oas-ia,’ 
in that case. Plural * oes oas<ci,* ' ces cas-ld..* 

2. The same distinction is made with this or 
that when they are pronouns by adding ~ci and 
•to directly as suffixes. Thus ; ‘ celui-ci, oelle-ci ; 
celui-to, celle-ld ; ooux-ci, oeux-to ; oeUes-ci, 
cellos-]^.' 

3. The neuter forms, * oeci ’ and * cela,* are 
used when the object is not so defined. ‘ Ceci 
est vraiment rernarquable,’ ‘ Cela eat curieux.’ 
In these cases, we can see, both ‘ ceci ’ and ‘ cela ’ 
are intensified forms of ‘ ce ’ (pronoun ), whoso 
use was explained in conjunction with adjectives. 

4. Note the colloquial expression ‘ ga * (ah- 
bmviation of ‘ cela ’) that, 

Oa me va, that suits me, Ca m’est ^^ral, U*8 (all) the same 

C» y est, that’s U, that’s got U. to me, 

ca me couvient. that suits me, ca lie fait rten. that makes 
o'est ca. e’est cela, that is it, it nothing, that does not maUer, 
is 80 (very well), 

and the ubiquitous comme ca, Uhe that (so). 

6. For ‘ e’est ’ see Idiom of Adjective. 

0. ‘ ce * is sometimes used redundantly in 
French. * Vivre seul e’est tristo ’ To live alone 
{that) is sad. ‘ Vivre, o’est remplir son 6tre,* 
To live {that) is to fulfil one's being. 

7. ‘ ce ’ remains singular, although a plural 
complement changes ‘ o’est ’ to ‘ oe soiit.’ ‘ Ce 
sont les cadets de Gascogne.’ 

Idioms of the Adverb. — Remember the place 
of the adverb is after the verb, and in a com- 
pound tense usually before the participle. 

1. Certain adverbs, however, follow the 
paj*tioiplo, as do adverbial phrases. Sucli are : 
‘hior,’ yesterday; ‘demain,’ to-morrow; ‘ici,’ 
here ; ‘ lA,’ there ; ‘ tard,’ toto ; ‘ t6t,’ soon. 

2. For purposes of convenience long adverbs in 
snerd also follow the participle. 

3. The following are very common adverbial 
expressions. 

4. ' peu A peu,’ IMe by little ; or ‘ petit A 
petit.’ 

6. ‘beauooup,’ mwch, ‘Meroi boauooup,’ 
Tlumk you very much. You never say ‘trds 
boaucoup ’ in French. (Remember, when ‘ beau- 
ooup ’ is followed by a noun, * de ’ connects the 
two.) ‘Beauooup de fois,’ many times (lit. 
much of time^). So ‘ peu do fois,’ few {of) times ; 
‘ tant de fois,’ so many times. 

6 . * oombien,’ how much, is often an interro- 
gative adverb. ‘Combien de temps y a-t-il 
quo nous n’avons pas re9u des nou voiles de St. 
Petersbourg ? ’ How much time is it that we 
have not received any news from St. Petersburgh f 
‘ Combien de oapitaines, et combien de marins,’ 
How many captains, and how many sailora ? 


7. ‘ jamais,’ literally ever, is used elliptically 
for never. So ‘au plus grand jamais,’ nei>er 
ever, and ‘ jamais de la vie,’ never in {of) the life, 

‘ si ’ as adverb means so, * Si mome et si 
fiAre,’ so sad and proud. 

8. Soon in a general sense is ‘ t6t * ; ‘ bientdt,* 
presently. ‘ Je me couche t6t,’ I go to bed early. 

Late is ‘ tard.* ‘ Vous travaillez tard le soir,* 
You work late {in) the evening. 

‘ plutdt ’ is sooner, or rather. 

9. Note the difference between ‘plus que,* 
more than, in such phrases as ‘ Je I’aime plus 
que vous,’ 1 love him more than you ; but ‘ J’ai 
plus de cinquanto soldats de plomb,’ / haiye 
more than fifty lead soldiers. So ‘ presque,’ 
nearly (e.g. ‘ presque jamais,’ nearly never) ; 
but ‘ pr6s do vingt metres,’ nearly twenty metres. 

10. There are many adverbial phrases com- 
poimded with ‘ tout.* 

tout ii fait, altoodhfT (eyilirely), tout, tie suite, direcUy, 
t()ut tVun coup, tout it coup, tout do mfeme, oH the same, 
all at swhknly. toute ft. I’heure. in a moment, 

‘ Tout * also — quite : 

tout dnuccinent.. quits gently. 
tout tiauquillement. quite peaceluUy, 

11. Distinguish l^etwtxm ‘enfin,’ finally {any* 
flow f) ; ‘ a la llu,* at the end {of something) ; ‘ A 
fin,’ in order to ; ‘ au bout,’ at the end of an 
object (bub ‘ Jo siiis au bout de mes forces,’ / 
am at the end of my strength) ; ‘ au fond,’ at 
bottom, fundamentally. 

12. ‘ bien,’ well, is very widely used in 
French. 

Je vois trfts bien, 1 see very well. Je tenais bleu la corde, I vhu 
Faites bleu attention, (Notv holding the cord well (tighttv). 

mind). Pay (Mention well. Vou^ avez bien fait. You have 
J'ai bien vu. I distincily saw. done, very weU, 

13. Remember that quick and quickly are 
both * vito ’ in French. 

14. These adjectives are used as adverbs in 
the following expressions : 

Hentir bon, to smell ‘ good.* marcher droit, to walk straight. 
parler Ikin. to speak low. dire vrai, to speak truly. 

coCter Cher, to cost dear. venir exprbs. come on purpose. 

Idioms of Verbs. — Semi-Modat Verbs . — 1, 
‘ devoir,’ ought, implies obligation ; ‘ falloir,’ to 
need, necessity, ‘devoir,’ we may say, im- 
plies ‘ must ’ in a moral sense, which may not 
be carried out ; ‘ falloir ’ is ‘ must * in the sense 
of ‘needs must where the devil drives.* II 
faut’ is impersonal, but one may say ‘il me 
faut ’ for I need. ‘ II me faut une hache,’ I 
want an axe. 

2, ‘pouvoir.’ Note the expression ‘9a se 
peut,’ that may be, Pourriez-vous m’indiquer,’ 
Could you point out to me, has some eldtnent of 
politeness in it. If you said * Pouyez-vous ’ to 
a Frenchman, he might say ‘ Yes ’ and walk on, 
for you have not asked him to do it ! ‘ Auriez- 

vous la bontd de,’ Would you have the goodness ( 0 $ 
would ensure him doing his best for you. 
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* veuillez/ wmld you 9 is a form more confined 
to correspondence. 

3. ‘ vouloir.’ Note the expression ‘ Je veux 
bien,* I am quite willing— ^,e. I don't mind. 

* on vouloir k quelqu’un ’ is to wish (ill) to 
someone. * Je ne vous en veux pas/ / don't 
bear you a grudge (for it), 

4. ‘ savoir ’ is used in the conditional to mean 
he able, ‘ Je ne saurais (pas) vous dire,’ I 
couldn't tell you. Note, ‘ Quo je sache/ .4s /ar 
as I know, 

6 . ‘ avoir ’ makes the following idioms : 

avoir tort, to (be) wnmo- avoir frold, to (be) cold. 

avoir raison, to (be) rioht, avoir chaud. to (be) warm. 

avoir bonte, to (be) oehamed. avoir besoin. to (be) in need. 

* Avoir • replaces * fitre * here, because • tort.* * froid,* ‘ besoln,* 

are nouuH, not adjectivoB. 

General. 

1. ‘allor/ to go, has semi-modal and general 
uses. 

Future. — * Je vais le faire,’ I am going to do 
it. ‘ Jo vais vous dire/ I will tell you. ‘ II va 
pleuvoir,’ It is going to rain. This always im- 
plies a near future. 

General. — ‘ ?a va ? ’ That goes ? That suits ? 
(used as a salutation). So ‘ Comment alloz 
vous/ How do you (do) 9 * Jo vais trda bien.’ 

* me va comme tout ’ (colloq.), That suits 
me perfectly. 

2. ‘ 80 porter * is more stylish. ‘ Je me porto 
tres bien/ ‘ Je me porto comme lo pont neuf/ 
I'm as fit as the new bridge. 

3. ‘ so tenir ’ is to hold oneself. * II se tient 
trds bien.’ ‘ Se tenir do bout/ To stand — on 
end 9 * Tenir A quolqu’un, To hold to someone, 
means to think a lot of him. 

4. ‘ penser * is to think, if you really think. 
If you only have an impression, tho word is 
‘ croire/ believe. ‘ Je croia bion,’ 1 suppose, so. 
To think seriously, or to think about, is ‘ songer.’ 
To be lost in thought is to Ijo ‘ songoiu.’ But 
a thinker is ‘ un penseur.’ 

5. * aavoir * is to know, to understand. A 
^ savant ’ is a learned man. ‘ Coimaitro ’ is to 
he acquainted with, though a ‘ connoisseur ’ is 
one who knows a thing well (Note the curious 
idiom: * Je ne oonnais que lui/ I know him so 
well that I know no one hut him.) ‘Savoir- 
faire ’ is to know how to do things, and ‘ savoir ’ 
is learning. 

6. ‘ venir de,* to come from, has acquired tho 
meaning of to have just done something, 

‘ Prendre,* to take, has many uses foreign to 
us. ‘ Prenez-garde I * Take care ! ‘ Prendre un 
taxi/ to take a taxi. ‘Prendre une tasse de 
th4/ to take a cup of tea. Or, generally, ‘ prendre 
quelque chose A manger, A boire,’ to take some^* 
thing to ealf to drink. 

Note the following familiar French expr^- 
sions : * faire savoir ’ to (let) know ; ‘ faire 

sortiir/ to make to come out; ‘faire venir,’ to 
make come; ‘faire comme si on savait/ to 
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‘ make ’ (act) as if one knew ; ‘ faire semblant/ 
to pretend ; ‘ faire sauter ’ (to moke ;wmp), to 
blow up ; * faire faire,’ to 7nake (sotneone) do ; 
' 9 a fait,’ that makes, that amounts to. 

‘D^fendro,’ to forbid. ‘Defense de fumer/ 
(There is a place in Paris where ‘ I^^feuso 
d’entrer ’ is rendered in English, Nothing to sec. ) 

‘ oonstater,’ to notice, conclude, detennine. 

‘ presenter/ to introduce. 

‘sorvir A’ (‘ 9 a sort A’), to he used for, to 
serve as. 

‘ HO pr 6 cipiter/ to rush. 

‘ s’emprosser,’ to hasten, to he keen on sonic- 
thing. 

‘s’on aller,’ to ^hc off.' ‘ Je m’en vais,’ I go 
away. 

‘ s’endormir,’ to go to sleep. 

IV.— SOME SIMPLE RULES FOR 
PRONUNCIATION 

1. Pronounce tho vowels pure. Tho Conti- 
nental pronunciation of the vowels is generally 
more <lofmed than the English. 

A is the open -mouth sound. 

E is tho half open -mouth sound. 

I is the nearly closed mouth sound. 

O is the soimd of tho open mouth with the 
lips not in their natural position for A, 
but rounded. 

U is a sound oomiiig from a mouth nearly 
closed, with the lips advanced. 
(Written in French GO. French U is 
different. ) 

When tho mouth takes up tho position for 
any vowel, it remains in that position while 
the vowel is being uttered, whereas in English 
the mouth begins to utter the sound as it is 
opening, goes on v hile it is in the vowel position, 
and when it is shifting to tho next somid posi- 
tion. This is pronouncing the vowel impurtdy. 

2. The second rule is a derivation of the first. 
It is ; Form tho syllables, as far as possible, 
consonant-j- vowel, coiisonant-f- vowel. 

Thus ‘ ra-pi-di-t 6 ,’ not, as in English, * te- 
pid -it-y.’ It will bo seen that of necessity it 
helps the vowel to be pure, if it is not made tho 
medium of pronouncing a consonant behind and 
before it. 

Compare the results of saying ‘ gA-nA-ral ’ or 
‘ gen’rul,’ ‘ h’a-bi-ta-ci-on ’ or ‘ habi-tayshun.’ ^ 

Tliis rule cannot be applied universally, as 
wo SCO in the final syllables of * g 6 -n 6 -ral * and 
‘h’a-bi-ta-ci-on/ where the last syllables are 
-ral, -on. But it has produced certain im- 
portant developments in French, 

(i.) Tho common non-pronunciation of final 
consonants: ‘blan(c)/ ‘pr<5(t)/ ‘ chan-ge-(nt/).’ 
[Note that the final vowels which are pronounced 

1 1 am necOBnarilr using here the popular phonetic utider- 
Htood br ervenr one and usod bold!/ by all dialect writers. 
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are the easy ones^ least likely to jar the pre- 
oeding vowel» -e/, -en, -et,] 

(ii.) The running on of a consonant from a 
previous word to the initial vowel of the next 
word* To take an extreme case : 

Nou( 8) 16-sa’yon<plan-t^sen*8em-bl(6). 

Nous tea avoDB plants ensemble. 

(iii.) The conservance of the e mute, so called, 
as a minimum sound, used simply as a means 
of voicing a previous consonant (a ‘voyelle 
d’appui ’). Compare * abundance * with French 
‘ a-bon-dan-oe,’ where the final e has not en- 
tirely lost its sound. 

3. The tonic accent in French — i.e. the accent 
on the syllable comes on the last syllable. Thus 

* Ra-pi-di-Tfi,’ not ‘ raPlDity,’ as in English. 

Our method tends to huddle the other syllables 
romid the accented one, and the other vowels 
get slurred in consequence. In French even 
the accent on a final syllable is lost in speaking 
and a tonic accent only survives on the final 
syllable of a sliort phrase, or at the natural 
pauses in a long sentence. Thus : ‘ Qu’avez 
vous FAIT ? ’ What have you done ? ‘ J’ai 

perdu mes eiiFANTS,’ I have lost my children. 
So from the point of view of diction the division 
between words is relatively small. It is as if 
the sentence were looked on as the unit, not 
the word. 

It is this which makes French difficult to 
follow. It seems to glide out in an uninter- 
rupted stream, and the listener gets left hope- 
lessly behind. Thus, in Le nmitre forgeron, it 
begins : ‘ Combien de temps y a-t-il quo nous 
n'avons pas re^u des nouvelles de St. Peters- 
bourg ? ’ That is how it reads in the book, 
but on the stage it runs : 

‘KOn BiEn De TAn YA TIL Ke NOUs NA 
VOn PAs Re SU DEs NOU VEL De SEn 
PE TERS BOURg ? ’ 

(For explanation of symbols see p. 271.) 

The accent here will only come just before a 
pause ; where the pause comes is dictated by 
the sense. Familiar conversation will make the 
pauses more frequent than in oratorical diction. 
The tonic accent may rise or fall or be level, 
but it falls at the end of a sentence. 

If the speaker wishes to emphasize a word, 
this is done independent of the common tonic 
accent, e.g. ‘ C’est VOUS qui Favez fait ? ’ 

* Ce n’est PAS moi.* 

It will now be advisable to deal with the 
vowel sounds fn more detail. 

In the first place, do not any longer call 
them * ay,* ‘ ee,’ ‘ owe,* ‘ you * ; or, worst of 
all» ‘ aigh ’ or * eye.* The very fact that they 
are so called in English implies a certain law- 
lessness and indifference to correctness, as well 
as being significant of the impurity and un- 
certainty of the English sounds. It must be 
remembered, in French, a is a (cp. last) and o 
is o (never as in pop or moat), and the same 


with all vowels. They have theii* distinctive 
sounds, and to give the wrong value to a French 
vowel is to play the wrong note. Now let us 
see what are these sounds. But it is necessary 
to say that each of the vowels have two forms, 
a sharp and a flat (* aigu ’ and * grave * ; or 
again, shut, * ferm^,* and open, * ouvert *). 

‘A* 

*A,* as we have seen, is the typical open- 
mouthed sound with the mouth in its normal 
position. You can see the difference in ‘ A ’ 
flat and * A * sharp if you compare the northern 
pronunciation of words such as castle, pass, mass 
with the southern. The northern is castle 
(IvASSeL), with the ‘ A ’ as in massive. That 
is an English sharp ‘A.’ The southern sound 
is castle as if it rimed with parcel. That is the 
flat or open sound. Look in the glass as you 
say the two sounds, and you will see that the 
mouth opens more for the parcel ‘ A * than the 
massive ‘ A.’ But in the French versions there 
are other things to take into account. In the 
flat sound t)\e tongue must lie fiat on the floor 
of the mouth. In the sliaip sound the tongue 
is slightly arched, and touches the front upper 
side teeth, while the lips are slightly drawn back 
as for the beginning of a smile. The mouth is 
distinctly more open for the flat or open * A * 
than for the sharp or shut. Examples : 

Open A. &>mo. &-ne. ma>le, bas. pas. passer. 

Shut A. a>Di*mal. auatre, patt^, matin. 

*E’ 

This is the letter which English people pro- 
nounce worst. The reason is that, being the 
medium vowel, it lends itself to slurring and 
diphthongisation more than other vowels. Think 
of how many diphthongs in English have been 
reduced to an ‘ E ^ AY, EY, EIGH, AIGH, 
and ‘ A ’ itself if modified by a following silent 
‘ E ’ (made). The English fault in pronouncing 
this vowel is the usual one. Either it is 
strangled at its birth, as in pet, where all three 
letters being run together the * E * does not 
have room to live, or else it is continued while 
the mouth is taking up the position for the 
next letter ; and as that position will probably 
be incompatible with the enunciation of a 
genuine ‘ E,’ it becomes a diphthong. Thus 
* mais * in an English mouth becomes may (mei), 
as can be tested if the sound is prolonged 
considerably. 

There are at least three kinds of ‘ E’s ’ to be 
considered : * ’ (or open), * E * sharp (or 

closed), and ‘ E * sourd (or dull). For ‘ 6 * the 
mouth should be open enough to admit an 
ordinary lead-pencil ; the tongue is in a similar 
position as for * A ’ sharp ; and, above all, the 
speaker must keep the organs in ihe same position 
while the sound is going on. If his mouth or 
tongue moves, he will himself hear a change in 
the sound, especially if he is prolonging the 
utterance. 
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Bsamplm : JTfe, T<!, dE, L®, Kft, Bft. VE, nE. 

Note, ‘ E ’ is also represented by ‘ AI,’ * £ 1 ,’ 
which in French are not dipMhonga, 

* £ * dharp is formed with the mouth distinctly 
more closed. The space between the teeth 
should be wide enough to admit a half-crown 
(sideways). The tongue is more raised, so as 
to diminish the space along which the sound 
travels. The lips are slightly drawn back as in 
smiling. The organa mtiat be maintained in the 
aame> poaUion. 

Examples : T^, S^, LiS, Nfi, Pfi, Mfi; also 
represented -AI, -E(R). 

‘ E ’ Bourd (dull). This is the minimum 
genuine vowel. If a consonant be pronounced, 
and following it the soimd be allowed to escape 
between the lips, rounded and somewhat ad- 
vanced (as if one were sucking a pencil), the 
result will be the dull ‘ E.’ Thus : Je, Me, Ne, 
Te, Se, Le. 

If a genuine wholly-developed vowel sound is 
not produced, but only sufficient sound to pro- 
duce the preceding consonant, then you havo 
the minimum ‘ E * mute. This is usually ignored 
by phoneticians, but for an English speaker to 
do so brings on a considerable danger of pro- 
nouncing the consonant as an appendix to the 
preceding vowel, and so corrupting the latter. 
Moreover, this sound coimts in verse and in 
music. In representations of popular speech 
the ignoring of it is marked by an apostrophe, as 
with us in the case of a dropped ‘ H.’ Con- 
sequently beginners are recommended to give 
the sound some value, except when it cornea after 
a vowel (as in ‘ venue ’) or before a following one. 
Thus the only difference between ‘ NU ’ and 
* NUE * will be possibly a slight lengthening in 
the latter. 

Examples : TfiTe, BfiTe, AlSe, VASe, 
COMMe.i 

‘EU’ 

If be shaped for, and then the lips are moved 
forward (without any movement in the jaw), 
the sound ‘ EU ’ will result. 

If be shaped for, and the lips then advanced, 
a softer version of * EU ’ will bo produced. 
These sounds have in French the spelling ‘ EU ’ 
(‘ CEU’and ‘CE’). 

It will be noticed that these vowels are 
kindred sounds to * £ ’ sourd. 

‘O’ 

There are also two forms of ‘ O ’ — ^the ‘ O ’ m 
‘ porte * and the * O ’ in * rose.’ The former is 
the closed * O,’ the latter the open. 

The distinctive position of the month for ‘ O ’ 
is, the rounding of the lips. In the case of the 
closed ‘ O * the mouth is only slightly roimded ; 

I It b M. PiMsy who has banished * E * mate from Fiei^, 
bat as be oocasionanf gives it value in bis phonetlo script, 
and ihM the same value as in * le/ * me/ surely there Is some 
ffidtind for giving it that value whenever a word is mentioned 
by itself. M. Legouvg some yean ago made a very spirited 
defence of mote in Temps. 


for the open * O ’ it is rounded and protruded, 
the lips l^ing thus brought together. In both 
oases the tongue is arched, more decidedly so 
in the case of closed ‘ O.’ 

The danger for an Englishman is to pronounce 
the open ‘ O ’ too short, as in not. It is necessary 
to dwell on the vowel long enough to mally pro- 
nounce it. Thus: ‘NO-Te.* One will notice a 
Frenchman speaking English make the reverse 
mistake : ‘ NO-ta Tall.* 

Closed ‘ O * in English is in danger of being 
diphthongised. We say rope, boat, in the usual 
way, beginning the vowel as the mouth is open- 
ing, and continuing it os it closes, and con- 
^queutly there creep in other sounds. This ^ 
is most marked in the Cookney ‘ NO ’ (‘ NAOW ’). 
But the same tendency strikes one aooustomed 
to the pure ‘ O * sound in the speech of those who 
would shudder to think that there was any re- 
semblance in their diction to the Cookney. 

‘OU’ 

This vowel is habitually written in French 
with these two letters, but it is a single vowel. 
It is written in the phonetic alphabet as ‘ U,* 
but it is not pronoimced as the English ‘ U * in 
blue or new. Being an ‘ U,’ the space in 
the mouth is diminished by the tongue being 
well drawn back and arched. The lips are 
advanced so as to give a slight whizz to the 
sound, especially if it is being said with force : 
Tout, TOUs, VOUs, NOUs. 

Note that French comic papers make English 
people say * VOO ^ for VOUs.* 

‘I’ 

This is the finest sound in our speech. Notice 
that wo U80 it to imitate ‘ squeaking or whisper- 
ing.’ The French ‘ I ’ differs from the English 
in that it is produced with the tongue placed 
against the upper front teeth and leaving a 
narrow groove in the middle, along which 
chaiined, as through a pipe, this diminutive, 
high-pitched sound comes. The English * I * is 
produced with the tongue further back against 
the hard palate, and in the case of words such as 
it, pick, lit, the oontaot is much shorter than in 
any French sound. Thus a Frenchman saying 
It ia indeed, seems to us to say ‘ eef eea eended.' 
The English make the opposite foult in * il y vit.’ 

We saw that ^ and had forms produced by 
advancing the lips (‘ EU * and * EU *). The 
French * U ’ is * I * treated in the same way. 
In fact, this rule will give it : Shape for ‘ I,* 
mean to say ‘I,* and then advance the lips. 
For practice it is well to say several times, 
‘I-U,I.U, I-U,I-U.’ 

Examples : MU, NU, LU, SU, VU, DU, BU. 

1 A Sootamaa mlmlckiog any Boatbemer will iOiiBtmto thfa 
* Aow. no yeon think SaO ? * 
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There remain to be. considered three etmuii : 


‘ UI,’ ‘ 01,’ and ‘ ON ’ (ONE). 

‘UI’ is found in ‘huit,’ eiglU ; ‘ Je SUIS,’ 
‘ LUI,’ ‘ PUIS.’ This is really the French ‘ U ’ 
turned into a semi-oonsoaant« as is * Y ' with us ; 
but the mistake English people make is to shape 
for ‘ OU ’ or an English ‘ U ’ instead of for the 
French ‘ U.* 


Thus we say ‘ OUI ’ instead of ‘ UI.’ The 
tongue, brnng in the position for our ‘ U,’ leaves 
mom space in the mouth than it should, and a 
‘ W * makes itself heard. 


01 ’ 

This is not a separate sound at all ; it is an 
‘ A * with a ‘ W ’ in front, or, more strictly, with 
the French ‘ OU * made into a semi -consonant 
and followed by ‘A.’ Wo are too apt to make 
the sound after the ‘ W ’ rather an ‘ O ’ than an 
‘ A,’ as in whcU. 


‘GN,’ ‘GNE,’ ‘IGN’ 

This is formed by lowering the velum as for 
a nasal, and chocking the speech current by 
pressing the middle of the tongue against tho 
hard palate, but keeping the tip of the tongue 
against the lower front teeth. Many French 
people, however, content themselves with utter- 
ing an ‘ N ’ followed by a semi -consonantal * I ’ 
(or ‘ J ’ : ^ PA-Ni-ER,’ ‘ O-Ni-ON,’ or ‘ 0-Nj- 
On ’). A French ear will not bo scandalised by 
a similar sound from a foreigner. 

Consonants ^ 

French consonants are more defined and more 
clearly uttered than the English. If they are 
pronounced slovenly they must have a bad 
effect on tho vowels. Enounce the consonants, 
then, with emphasis, and avoid drawding or 
clipping. There are throe consonants, however, 
to which special attention must bo drawn : 
‘ R,’ ‘ L,’ and * L ’ mouill6, as it is called. 

‘R’ 

It must be recognised, in the first place, that 
* R,’ properly speaking, does not exist in 
English. The trilled ‘ R ’ is recognised in 
French, and the English learner must be careful 
to trill the ‘ R * wherever he finds it, except in 
the termination -cr, where it is mute (‘ premier,’ 

‘ parler ’). English people must also bo careful 
to pronounce ‘ R ’ distinctly in places where it 
occurs in conjunction with another consonant. 
Thus in * tr^*s ’ tho * T * and ‘ R ’ must not be 
.run so' close together as in tray, but a slight 
separation made : ‘ T-Rl^iS.’ 

1 Note that *0h • In French never has the sound of *TCH* 
as In check, but a soft sound similar to that in 
iSHOTTLD). 

So • O * is hard before * A,* * O.* * TT.' but soft before other 
voweb. The same with * C.' unless * C * has a cedilla <cK when 
it is Kil|eTen before ' A,* ‘ 0,' or • U. 


In the French * L ’ the tongue must be in a 
much more horizontal position than in English, 
where it may come in cbntact with any part of 
the hard palate. A similar fault is common 
with ‘ I,* the vowel kindred to ‘ L.’ 

This brings us on to ‘ L’ mouill6, or * L * 
following ‘ I ' or ‘ El.* 

When ‘ L ’ or ‘ LIjO ’ is preceded by ‘ I,’ tho 
‘ I * is turned into a semi -consonant by pressing 
tho tongue against the hard palate (where before 
it left a small space), and the breath, forcing its 
way through, produces a sound as in the English 
y When ‘ 1 ’ occupies a subordinate position, 
as in ‘ BiEN ,* ‘ DiEU,* the same sound is obtained. 

The Nasalised Vowels 

Every one is familiar with the fact that the 
French pronoimce ‘N’ (and ‘M’) in an un- 
usual manner. ‘ Up the Dong, cortainemong 
nong,* is an effective caricature of the untaught 
Englishman’s attempt to reproduce the effect. 
Although Montaigne writes ‘ ung ’ for ‘ un,* this 
,use has quitcj gone out in French. But how is 
this sound produced, and why does one say : 

‘ bon,* but ‘ bo nne ’ ; ‘ un,’ but ‘ u-ne ’ ? 

Wlion a vowel is followed by an ‘ N ’ or * M,' 
and there is no immediate following consonant, 
that ‘ N ’ or ‘ M * is not separately pronounced, 
but the vowel itself is given a certain resonance. 
It is then said to bo nasalised. This is doiio by 
placing the tongue-tip against the lower teeth 
and lowering the velum (or ‘ pin of the throat ’). 
This adds the nasal cavity to the space in which 
the vowel is resonated, and the effect is to 
‘ nasalise ’ the vowel. 

If a vowel follows the * N ’ or ‘ M,’ then in 
the u.sual way that vowel forms a syllable with 
tho consonant preceding it, and so the previous 
vow^el, being robbed of its nasal letter, loses its 
nasal force. 

There are four nasal sounds : 

‘AN,’ spelt an, am, en, em. 

‘ EN*’ sjKdt -m, -cm, -aim, •ain^ {i)en, (‘ I * 
cannot be nasalised.) 

* ON,’ spelt •on, -om. 

‘ GIN,’ spelt un. (‘ U * cannot be nasalised. ) 

Examples ; — [I here use capitals for fully 
pronounced letters, small na=n nasalised.] 

‘An.’ Dans, DAn ; temps, TAn ; grand, 
GRAn ; sang, SAn. 

‘ EN.’ Pin, PEn ; pain, PEn ; sain, SEn ; 
faim, FEn ; impossible, InPOSSIBLe ; bien» 
BiEn ; Amiens, AMiEn. (Note, in * pin,* * brin,’ 
etc., it is an ‘ E,’ not an * I,’ which is really 
pronounced. 

‘ ON.’ Son, SOn ; mon, MOn ; nom, NOn ; 
non, NQn. 

‘ CBN.* IJn, (En ; brun, BRCEn. 

Note that ‘ M ’ and ‘ N ’ nasalised are idepti- 
cal. Remeipber that, as * Un ’ is really ‘ (En * 
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phonetically or by pronunciation, the lips must 
shapp for ‘ CE ' — Le. bo advanced. 

To avoid tho ordinary English attempt at 
the nasal, do not let the tongue come in contact 
with the upper teeth as for the Englisli ‘ N,’ nor 
let the velum come in actual contact with the 
tongue. If you do either of these things, you 
will stop the breath and so niust produce a 
consonant (' N * in the first case, ‘ NG ’ in tho 
second). Take care, when a nasal is in tho 
middle of a word, not to pronounces tho ‘ K ’ 
after having nasalised tho vowel. Thus : 
AnFAn, not AN-FAN ; TAnTe, not TAN-To. 

Here are instances of nasals and non -nasals : 
innocent, I-NO-SAii ; inutile, I-NU-TI-Le ; in- 
credule, In-CRE-DU-Le ; imbecile, In-BE- 
CI-Lo ; BOn, but BO-No ; brun, BROEn, but 
brune, BRU-Ne. 

Tho reason for this non -nasalisation is simply 
this ; the ‘ N * is required for tho following 
syllable in accordance with tho ordinaiy law, and 
so does not attach itself to tho procoding vowel. 

* I-NU-TI-Lo,* * BO-No,* are tho ordinary way 
of dividing a word into syllables. 

Below is ‘ Los Djinns ’ in a modified pliouetic. 
The following principles aro to ho obstjrvcd : 

Tonic accent on last syllable of line. Syllable's 
to be divided, where pQ.ssiblo, consonant -j- vowel. 

Consonants unpronounced are omitted. A 
small ' n ’ indicates nasalisation. 

The vowel characters used are those of which 
the sound has been explaintxl. (‘ U,* ‘ OU,’ 
‘ TJl French sounds so written: ‘WA’-^ 
French ‘ 01.’) Open vowels marked with 
grave accent, closed vowels with acute. Small 
‘ ‘ B ’ sourd : ‘ e ’ written above tho line is 

merely tho means of pronouncing the previous 
consonant. 

Where a division is mewio in a line, an upward 
tonic accent to bo made. 

3. LA HU MEUR A Pr 6 CHe 
Ll^ EO LA Re DI 

s^j k6 Me LA kl( 5 cn* 

IKEn KOU VA« MO DI 
S£ K6 MCEn BKLT De FOU !• 

KI TO at Kl ROU L- 
t TAn TOllSJB KROU L® 
t TAn TOIlORAn m 

8^ LA S£n||D£ ZIN El PXS« 

£ KX TOUR BI YO N £« SI FLA» 

ZIFllEe LEUR VOL FRA KX S« 

KRA Ke e 6 Mll(Eii PEn BRU LA« 
l6ur trou po lourii£ BxV pi D« 

VO LA« DA« LE SPX S* VI D« 

SA* BL(H> NU AO* LI VI D* 

El POR TCEa A EL£R(|0 FRO» 

5, KRI D* LAn FER VWA El UR LA Kl PLEU R« 
l6 RI BLIb SK« POU SA PXR LA EI L0» 

BA» DOU T« O StEL SA BX SUE MA D* MEURc 
Le MUR YLA CHI SOU* L« NWAR BA TA Y0» 
LA ZO* KRI A CHA* SELo PA» CUE 
^ L0> DI R^ Ke DU 30L A RA CH^ 

B- SI KIL CHA SU N* feu YB f^A CHE 

^ L* VA» LA ROU LAVEC htVK TOUR BI YOU 
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4 Iltpdn pA S1£||L£:UR EO (IRIV 
SA« v6 LB FUIllfi LfiClR PI A 

sE So D* rA trA mA port® 

Do LESUR KOUjlMUL TI PLI A 
LE RE PLEnllDOa* BRUI D® CHE N« 

B DA** TOU ZA f6 he Pr 6 CUE Nc 
FRI SO N« TOU LA GRAa CH^l N® 

SOU L^UR VOLIID* FEU PLI A 

(Ij’or other versos see p. 240). 


COURSE OF READING 

To mention a few useful grammai*s, there aro 
Atkins* Skeleton Grammar (Blackie), an almost 
irreducible minimum ; Sieptnann*s French 
Grammarf a wonderful piece of compression, 
published by Macmillan ; and a Larger work, 
Brachot’s French Granvinar (Hachette). Pro- 
fessor Spiers* French Drill will bo found very 
handy and useful, as will also his vocabularies. 

Two useful dictionaries are Cassells’ (3#. 6d.) 
and Gasc’s (Boll & Co., \\8. (k/.). 

For French authors, Dent (‘ Everyman *) and 
Nolaons* are now issuing attractive French col- 
lections, while Hacliette have cheap editions of 
all French classics. 

Horn is a suggoatod course of French reading 
graduated to suit beginners. These should 
present little difficulty after this book has been 
mastered. Baudot, La Demidrc Classe ; Hugo, 
Poemsy Le Douryeois Gentilhomme ; selections 
from Michelet, Jeanne d*Arc (Biackie’s ‘ Little 
B'rench Classics,’ 4d. each). Siepnmmi’s Tar- 
tarin is an abridgement of a famous work 
(Macmillan 2^^.). Marie Claire (Margaret Adoux) 
is a inastorpieco written in a wonderfully 
simple stylo, Le Cham pi (George Sand), and 
Fadeltey by tho same author, will bo appreciated 
by all with a taste for good things. Any of the 
comedies of Labicho are laughable, and Musset’s 
little comedies (On ne handine paa avec I'ofnoury 
II ne faut jurer de rien. La coupe el lea Uvrea, On 
ne aaurait penaer d totu) have an undying charm. 
Le livre de ^non amiy Cranquebilley Ueuti de Nacre, 
and Le Crifne de Sylveatre Bonnard, are good 
samples of tho clearness and ironic charm of 
Anatole France. Colmriba (Merim^) is an 
interesting book of the ‘ Carmen ’ style, Mau^ 
passant (' Edition de la jeunesse *) is the best 
possible French reading. The Three Muaketeera 
and Chicot (Dumiwj) ai*e too well known to need 
more than mention. 

In poetry, Hugo is of course the favourite 
with forei^ers, but Musset, Chdnier, Boileau, 
Fontaine, Racine, Molidre, and Corneille, 
given a chance, will gradually assert their empire. 

Three poetic collections may be mentioned ; . 
The Oxford Book of French Verae, Nelsons*, 
Gowans and Gray’s. A good selection of 
nineteenth -century poetry is that of Henri 
Sensine (Pagot et Cie.). 


IV. CONAOHEB, B.A. 
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A. Origins to Renaissanoe. — Frenoh literature 
dates from the eleventh century. Until that 
time, the lack of political unity in France, and 
the resulting want of a national language, had 
prevented the production of literary works of 
any real value. From the end of the ninth 
century, the dialect of the lie de France gained 
steadily in importance, and became in the 
twelfth century the literary language of the 
whole country. The same period marks the 
first flowering time of the national genius. The 
mass of semi-liistorio, semi-legendary lore, that 
had }.>oen accumulating since the earliest times, 
crystallised in the eleventh and twelfth cen- 
turies around the persons of certain heroes, 
such os Arthur, Charlemagne, and Alexander 
the Great. Each hero became the centre of a 
cycle of epic poems, composed by different poets, 
who adapted their material to suit their par- 
ticular requirements. The literary value of these 
productions is, with the exception of the Chanson 
de Roland and the works of Chr^*tien de Troyes, 
very small ; their historic value is great. Tliey 
mirror, more faithfully and clearly than any 
chronicle, the times in which they were written. 

By the middle of the thirteenth century the 
epic vein had run dry ; the public preferred to 
be amused by farces end satirce, or to be morally 
instructed by allegorieH, rather than to have its 
imagination stirred by the recital of glowing 
deeds. French prose, hitherto eclipsed by Latin, 
began to constitute itself, in the historical works 
of Villehardouiu and Joinville in the tliirtoenth, 
Froissart in the fourteenth, and Philip de Com- 
mynes in the fifteenth centuries. With the 
exception of these authors and of one poet, 
Fraa(joia Villon, no French writer of any dis- 
tinction appears during the Middle Ages. The 
cause of this decadence seems to be mainly in 
the general disintegration of social and political 
institutions that was taking place during this 
period of European history. The dawn of 
modem civilisation came, towards the end of the 
fifteenth century, bringing in its wake a now 
intelleotual and fissthotic outlook. The Italian 
Renaissance gave France the feeling for art; 
the Refomiation awoke in her a desii’e for in- 
dependence and freedom. Tliese two influences, 
combined, caused the birth of modem French 
literature. 

B. The Renaissance. — ^The problem that pre- 
sented itself to the authors of the sixteenth 

^century was how to evolve, from the material 
at their disposal, a national literature worthy to 
rank with that of Greece and Italy. There, on 
the one hand, were the classic masterpieces ; on 
the other, the French language, unwieldy, poor 
in vocabulaiy, incapable of expressing fine 


emotions and lofty thoughts, and the French 
literature, practically non-existent, certainly 
offering no models worthy of imitation. The 
great work of the sixteenth century was, in spite 
of many errors, to place the language on a sure 
foundation, giving it amplitude and richness, 
and making it capable of being a channel for 
transmitting artistic emotion and intellectual 
thought. This task was accomplished partly by 
grammarians, partly by poets. The principles 
which guided the ref onn«rs are summed up in the 
Difence et illustration de la langue fran^aise 
(Joachim du Bellay). “ Imitate the Ixjst Greek 
and Latin authors,** is the gist of his remarks. 
“ Live with thorn — soak yourself in them — ^make 
them bone of your bono and flesh of your flesh. 
And then produce the same forms of literature 
as they did in your own mother -tongue.” 

The result was not entirely satisfactory^ and 
much of the work done by du Bellay and his 
like had to be undone. But on the whole, it is 
impossible to over-estimate the usefulness of 
their laboui-s. They introduced all the classical 
poetic fonns and metres ; and one or two of 
the school, who were poets rather than gram- 
marians, left as a legacy to sxicceeding genera- 
tions poems worthy to rank with the best that 
are to be found in French literature. 

Towards the end of the century, two writers, 
Montaigne and Amyot, produced works that 
are a landmark in the history of French prose. 
It only required a certain amount of pruning 
and weeding out for the French language to 
become, a perfect instrument for the production 
of works of genius. This process took place 
between 1696 and 1016. 

C. Transition to Classicism. — ^The transfor- 
mation of the Renaissance spirit into the spirit 
of classicism took place during a period of 
about twenty years. The religious and politi- 
cal disturbances of the sixteenth century gave 
place in the seventeenth to a state of calm and 
order which was reflected in the literature of 
the period. The transition from the writings 
of Montaigne and Ronsard to those of Descartes, 
Malherbe, and Pascal was effected during the 
reign of Henry IV and the beginning of 
Louis XIII *s. The importance of restraint and 
discipline in art was realised for the first time 
by Henri Balzac in prose, by R^gnier and 
Malherbe in poetry. The latter, gifted with 
small poetic imagination but with a keen sense 
of form, paved the way for the great olassio 
poets, Racine and Boileau. ** Enfin Midherbe 
vint, et le premier en France, fit sehtir dans lee 
vers une juste cadence (Boileau, VAH Poitiqm)* 

The drama, which had been in the sixteenth 
century either purely literaiy and erudite or 
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coaAe and vulgar, was placed on a new footing 
by Alexandre Hardy. Possessed of little literary 
ability, but great dramatic insight, he laid the 
foundations of the national drama of the seven- 
teenth century. 

D. The Age of Classicism. — The French classi- 
cal period is usually regarded as the greatest in 
Francois literary history. Never before or after 
the seventeenth century have so many men of 
genius arisen simultaneously, and never has tho 
general standard of the work produced through- 
out the period been so high. This is largely 
due to the political and social conditions of 
Louis XIV’s reign, which must bo studied in 
order to appreciate the literature iit its true 
value. Society — the society of tho Court and 
the lesser aristocracy — played an extraordinarily 
important part in the determination of literary 
genres and style. .^Esthet ic problems were dis- 
cussed and resol vctl in the Pai-isian salons ; an 
Academy, protected by the Prime Miriist(*r, wtis 
established to draw up literary and grarninatical 
rules and to compile a dictionary of the language. 
Thus the individual author Wtis obliges 1 to c<^n- 
form to a central authority, and express his 
personal conception in a form that would appeal 
to the general body of his contemporaries, all 
of whom wore guided by the same canons of 
taste. The natural result was to suppress 
lyricism and to foster such branches of literature 
as the drama, eloquence, moral and philosophical 
essays, letters, and memoirs. 

The tendency to draw up codes and formulate 
rules in literat\ire was strengthened by the 
Cartesian philosophy, whoso main doctrine was : 
“ Ne rocevoir jansais aucune chose f)our vitiio 
quo je ne la connusse dviilemment T'tro tello ” 
(Descartes, Disc, de la Melhodc). Tho nuitliod 
of critical analysis, of submitting every proposi- 
tion to tho test' of the ronsori, was applied (con- 
sciously and \inconsciously by the writers of 
the seventeenth century. “ Aimez done la 
raison ” is the constant exhortation of Boiloau, 
the critic and testhetician of the period. The* 
whole-hearted admiration of tho classics, which 
the sixteenth century had left as a legacy to the 
succeeding age, was regulah^d and lield in check 
by this unshakable belief in the reason of man. 
Why are the classics to be imitated V Because 
our reason tells us that they are true to nature, 
and truth to nature is essential for the produc- 
tion of works of beauty. By *' nature ” the 
seventeenth century meant all that is per- 
manent, typical, normal in the universe. The 
passing phenomena of the natural world — the 
individual, eccentric, abnormal -^do not belong 
to the domain of art. 

Tlie theories of the classical age may be found 
in Boileau’s AH PoeUqm, and in certain of tho 
prefaces to the plays of Moli^re, Corneille, and 
Racine. Those theories led in practice t(» the 
Toduotion of works whose characteristics woi*© 

alanoe, haiXDony, clearness, and naturalness. 


The temporary aberrations iliat had spoilt the 
literature of the first lialf of the eeulury— pre- 
ciosity, love of tho burlesque and extravagant, 
imitation of Spanish bombast and Italian * c(jii- 
cetti ” — were entirely overcome ns lime went 
on. From 1600 to 1090 an even standard of 
excelienco was maintained, and one masterpiece 
alter another produced. 

E. The Age of Rationalism (eighteenth cen- 
tury). — A change took place towards the end of 
tho century. As tho men of genius disappeared 
one by one, and no others took their place, the 
fine artistic perception and pure taste, that had 
disiinguishixl the literary public of the Grand 
were gradually blunted and coarsened. 
The Cartc'sian spirit of inquiiy continued to hold 
Hway, and lit,tlo by little it invaded tho domain 
of feeling as wc*ll as that of thought. Tho 
aesthetic enjoyment of a work of art was stifled 
Ijy too great an anxiety to oxaiuiiio its com- 
poaiti**!!. Discussion arose as to why the classics 
were to be admired and studit^d by tho moderns ; 
and since tlie instinctive appreciation had been 
lost, no satisfactory answer could be foimd. 
Tho Qucrelle dcs Anriens et des Moderncs forms 
a bridge between the seventeenth century 
({esthetic primarily and rationalistic secondarily) 
and tho eighteenth c<'ntury (rationalistic pri- 
marily, spsthelic liai’dly at all). 

Two (iurrents can bo triiced in the literature 
of the eighteenth century: ono endeavours to 
continue the traditions of the preceding ago, but 
with wo comprehension of the principles that 
gave rise to those traditions. The other, and 
stronger current, rejects all tradition and autho- 
rity, and relies (ju tho power of intellect and 
reason to open new doora in every direction. 
Wlieiievc'r writers followed tho first current, they 
}»roduced nothing of originality or interest. 
When tlu'y follow ed the second, they abandoned 
the domain of pure art and entered that of 
sociology, philosophy, or science. Tho great 
names of tho century those of Voltaire, 
Beaumarchais, Montesquieu, Diderot, Condorcet, 
Kousseau, Buffon — and the works that made 
them famous are philosophic letters, comedies of 
social and political satire, treatises on political 
economy ami tho philosophy of history, sUidies 
in natural history, science, and sociology. Thus 
literature had become a channel for the trans- 
mission of doctrines and idotis. In one case 
only do wc find an intensely poetic nature, 
whose primaiy object in writing is to ease his 
overcharged imagination. Tho exception is 
Rousseau, a Swiss by birth, w^ho lived an out- 
cast from the society of his day, and who belongs 
in his literaiy tendencies to the nineteenth 
rather than to the eighteenth century. His 
chief disciple, Bcmardin de Saint Pierre, has 
far more in common with his contemporaries 
than has his master. He borrows from Rousseau 
the love of oxiemal nature, untouched by tho 
hand of civilistition, but there is something 
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artificial about the sentiment of Paul and 
Vtrginie that separates it from the writings of 
the Romanticists* to whom Rousseau undoubt- 
edly bdongs. 

F* The Romantic Age. — ^The French Revolu- 
tion put an end, for a time, to all literary activity* 
except of the sort that could be used as a weapon 
in the great combat. Then came tlie Empire, 
with the iron hand of Napoleon weighing heavily 
on any attempt at individualism, whether in 
politics or art. Eighteenth century infiuences 
continued to work, and literature continued to 
suffer from an excess of intelkictuality. Soon, 
however, a frt?sh impetus was given to men of 
letteis by the philosophical teaching of Victor 
Cousin and his school. The eighteenth century 
philosophers hod regarded man as a product of 
external influences. His thoughts and senti- 
ments were determined by tVie material condi- 
tions of his life, and his intellect wius merely tho 
record of his sensations. Victor Cousin, com- 
bining tho ideas of his masters, Royor Coliard 
and Laromiguidre, with tho doc.trines of the great 
Gorman philosophers, Kant, Hegel, and Schel- 
ling, affirmed the existence of a spontanoouss 
free principle of life, working in man and pro- 
ducing all the highest manifestations of human 
activity. Here was a conception that could 
inspire and stimulate the imagination, as tho 
materialism of tho previous century had failed to 
do. The generation born of tho Revolution, and 
coming to manhood just as the now doctrines 
were taking root, turned its back on all that 
had gone before, and set itself to create a now 
sasthetic ideal. This ideal was embodied in tho 
writings of the Romantic School. From 1820 
to 1830 poetry awoke and triumphed on all 
sides. Man recognised himself once more as a 
spiritual being, bound by a mysterious bond to 
the invisible, eternal uriiveise. He no longer 
looked on emotion as a rtisult of certain physical 
causes, to be analysed and described in scien- 
tific terms. He was transfixed in awe and de- 
light at the beauty of his own nal-uro and of all 
creation ; and he felt the imperative necessity 
of expressing his feeling in song. Lyricism was 
bom for the second time ; it hod been dead 
since the sixteenth century. Histoiy, and lite- 
rary criticism were transformed, now that they 
were regarded as a means of tracing, for tho 
benefit of present and future generations, the 
action of that mysterious force which works 
through man yet independently of man. The 
danger of this new attitude of mind was that 
it tempted men to live too much in the sub- 
jective world of thought and feeling. This is 
proved by the fact that the drama and the* 
novel, the most objective forms of literature, 
did not make much progress during the Romantic 
outbuxet. They came into their heritage in the 
next period-^i^ reaction to realism and positiv- 
ism. 

G« Realistic Reaction*— During the Second 


Empire, literary inspiration was sought nft in 
the soul of the writer, but in the objeotive world 
aroivnd him. The novelist and dramatist en- 
deavoured to correct the vices and weaknesses of 
society by depicting characters and situations 
that corresponded in every detail with their 
living counterparts. The poets of the day, less 
richly endowed in feeling and imagination than 
the Romanticists, turned their attention to the 
perfection of form. They wrote little, but 
polished all their work as highly as possible. 
Tho hout had been lost — but the brilliance was 
perhaps greater than in tho days of Lamartine, 
Musset, and Vigny. On the whole, the atmos- 
phere of the Second Empire was not favourable 
to art. Tho public prcforrcKl to bo amused 
rather than elevaU'd, and its real interests were 
in the world of politics and commerce. Not 
until the last decade of the century did the 
ideal begin to reassert its claim over the real. 

H. The Contemporaries. — Idealism, in tho 
form of d<>v^otion to a Cause, a Religion, or 
Humanity in general, is the prevailing note in 
every branch of litcratui-o at tho present day. 

Tho diletl autism and intolloctual aristocracy 
of a Renan and his disciples have been replaced 
by an ardent desire to takri an active part 
in the affairs of the liation. The man of letters 
is also tho social reformer ; ho no longer con- 
siders that “ tout contact avec la r^alitc souille 
un peu” (Renan). In other words, tho in- 
dividualism of lire nin<'te('nth century is gradu- 
ally being transformed into a higher collecti- 
vism, where the individual realises the dedit he 
owes and tho responsibility he bears to hiunanity 
at large. The philosophy of such men as Bergson 
and Bonlroux is fostering in Frenchmen the 
desire to penetrate into the spiritual and psychic 
world, to understand its laws and principles, 
and to interpret by them tho phenomena of 
the material universe. For the first time in 
moilern French literature, w© have mystical 
plays and poems, revealing the deepest spiritual 
understancling. And the veiy men who produce 
such work have devoted their whole energy to 
tho prosemt needs of their country. Charles 
P6guy, author of the My stores de Jeanne d'Arc^ 
died on tho battle-field. Maurice Barrds and 
Maeterlinck are employing theii* literary talent 
in the service of the French nation. One of 
the greatest of I'rench literary critics, Emile 
Faguot, has recently brought out a book 
which condemns certain characteristics of his 
countrymen and exhorts them to greater per- 
severance, stability, and decision of mind. He 
detects in the nation as a whole a dislike of 
responsibility which, if indulged in too much, 
must prove fatal. This may be true of the 
masses, but tlie opposite must be affirmed of 
the educated classes, who are realising more 
Strongly every day the necessity of occupying 
themselves with the social, moral, and inteh 
leotual welfare of the nation. 
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COURSE OF READING 

I. Bibliographies. — ^Thieme, Qvide^ BihUo- 
gfaphique (1800-1907). — Lanson, Manuel Bihlio- 
graphique (1500-1000). 

II. General History and Criticism. — LanHon, 
Hiatoire de la liUirature fran^iae (11th odition, 
1009). A standard work, suggostivo, stimu- 
lating, and providing in the footnotes an excel- 
lent bibliography. — Doumic, Hiatoire de la litU- 
rature frangaiae, A short, concise survey. TJse- 
f\il for examination, or as a first introduction to 
the subject. — Brunctidro, Etudes critiques ; Nou- 
relies itudes ; Les dpoques da tMdtre frangaia. 
Miscellaneous essays dealing with a wide variety 
of literary questions. Everything written by 
Brunetidre is of the highest value. — Faguet, 
Jitudes mSrairea sur le 16“«, 17«“, 18*««, 19“® 
sidclea ; Drame ancient drame rnoderne ; Poli- 
tiques et moralistes da 10® sidcle. — Dowdon, Ilia* 
lory of Frctich Literature, 

Pre- Renaissance, — Gaston Paris, Tablemi dc la 
liltdraturc franqaiae au moyen-dge. 

Renaissance, Sixteenth Century, — Tilley, llis* 
tory of the French Renaissance. — Sainte-Beuve, 
Tableau de la poisie franqaise au XV P sidcle. 
Short, but intoresting, as showing the link be- 
tween the Romanticists and sixteenth century 
poets. 

Classical Age, Seventeenth Century, — Tilley, 
MorUaigne to Molidre. — V. Cousin, Madame de. 
SablS ; La jeuneaae de de Longuevillc, 

Excellent studies of Society in the seventeenth 
century. — Mary Duclaux, The French Ideal, 
Studies of Pascal and Pension os ropn'sentatives 
of French thought. Penetrating and original. — 
Strowski, Pascal, 3 vols. The best treatment 
of Pascal and the evolution of religious thought 
in France in the sixteenth and stjventeentli 
centuries. 

Eighteenth Century. — Le Breton, Le Roiimn au 
18®® sidcle, — Lanson, Nivelle de la Chaussde et la 
comddie lannoyantc . — Moriey, Voltaire ; Rousseau ; 
Diderot, Somewhat heavy, but very sound, and 
giving a good general outlook. — Brunethire, Le 
roman naturaliste. 

Nineteenth Century, — Strowski, Tableau de la 
littirature franqaisc au 19®*‘ sidcle. The only go<^Hl 
general study of the nineteenth century. Full 
of illuminating ideas. — Brunetidre, Vivolution 
de la podsie lyrique au 19®® sidcle, — Paul Bourget, 
Easais de psychologic contemporaine. — Pierre 
Lasserre, Le Romantisme frangais. An amusing 
diatribe against the Romantic school. Exagge- 
rated but intoresting. — ^.Jules Lemaitre, Les Con- 
temporains ; Impressions de th^dtre. Spicy in 
matter and polished in style, but not alwajTi 
reliable. 

III. Special Oritioism. — ^Individual authors 
should be read, when possible, in the collection 
Les Chrande ^crivains de la France, The bio- 
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graphics and notes in this series are quite 
excellent. Studies by eminent men of most of 
the great writers exist in the series Grands 
icrivains frangais. The names of Brunoti^>ro, 
Lanson, Faguet, Strow'ski, Paul Stapfor stand 
out pre-eminent among contemporary critics 
and may always be consulted with advantage. 
Sainte-Bouvo and Taine ore the groat literary 
authorities of the nineteenth century. 

IV. Anthologies and Collections. — Constans, 
Chrestornathie de Vancien frangais monmerqui — 
Le Ihedtrc frangais on f/wyen dge. With modern 
Fre^nch versions. — Pdllissier, Anthologie des podtes 
frangais du X VP sidcle — Lucas, Oxford Booh of 
French Verse (thirtoonth to nineteenth century). 
Anthologie des podtes nouveaux. Published by 
Figui^ro, Paris. Containing the writings of the 
ITnaiiiinistes and other contemporary poets.-— 
LarLson, iJhoix de lettrea du X VIP sidde,^ 
Snintsbury, Specimens of French Literature 
(fifteenth to nineteenth century). 

V. Representative French Writers ; and their 
Chief Works. (Renaissance), — Clement Marot 
( 1 497— 1 r)44-), Epitres, Psaumes, — Ronsard ( 1 524— 
1.585), Sonnets. — Rabelais (1495-1553 c.). Gar* 
gani'ua. — Montaigne (1553-1592), Easais, 

Corneille (1000-1684), Le Cid ; 
Polyeuctc ; Horace . — Riicine (1039-1699), Andro* 
unique ; Phddre ; Esther . — Molidre (1621—1073), 
Les Femmes savanfes ; L^Avare; Tartuffe; Le Mis* 
anlhrope , — La Fontaine (1021-1695), Fables,’^ 
Boilcau-Despr^aux (103f)-1711), L'Art Poitique 
Satires T7, IX, Epitres VIII, IX. — Descartes 
(1590“ 1050), Discoura de la Mdthode . — Bossuet 
(1027-1704), Oraisons fundhrea . — F^nelon (1651— 
1715), TdUmnique ; Lettrea apiritueUes.^hB, 
Rochefoucauld (1013-1680), Maximea . — Pascal, 
(I623-I6()3), Lettrea Provincialea ; Pensdea , — 
Mndamo do S6vigne (1020-1096), Lettrea . — 
Madame de Lafayette (1634-1693), La Princeaae 
de (ddvea (novel). — La Bruyero (1645-1696), 
Caraetdres. 

Eighteenth Century. — Montesquieu (1687-1755) 
Lellres Persanes ; L'caprit des lots , — ^Le Sago 
(166S-1747). Gil Bias (novel). — ^Voltaire (1694- 
1778), Lettrea anglaises ; Candida (story); 
M drape, Zaire (dramas); Sidcle de Louis XIV 
(history). — Diderot (1713-1784), Paradoxe sur 
le romddien (testhetics) ; Lettre aur lea aveugles 
(philosophy) ; Le pdre de famille (drama). — 
Bufl’on (1707-1788), Hiatoire Naturelle . — 
Rousseau (1712—1778), La Nouvelle Hdloiae 
(novel) ; Le C'nntrat social (sociology) ; Confes- 
sions . — Marivaux (1688-1703), Mariannie (novel); 
Le feu de Vaniour et du haaard (comedy). — Beau- 
marchais (1732-1799), Le mariage de Figaro, Le 
harbier de Sdmlle , — Andr6 Chenier (1762-1794), 
lambea, Egloguea . — Bernardin de St. Pierre 
(1737-1814), Paul et Virginie, 

Nineteenth Century, — ^Madame de StaSl (1706- 
1816), De VAUemagne, — Chateaubriand (1708- 
1848), Qdnie du Christianiame, 

Poets, — ^Lamartine (179G-1869), Mdditationa: 
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Harmonies: Jocdyn. — Alfred d© Vigny (1797- 
18(13)» Fobmss antiques et nwdernes. — Victor 
Hugo (1803-1886), Feuilks d'Automne ; La 
Ugende des sidcles (poetry) ; Lea miairabha (novel) ; 
Hemani (drama). — ^Alfred do Musset (1810- 
1867), Lea Nuita ; Rolla (poem) ; Lorenzaccio, 
Ou ne badine paa avec V amour (plays). — Theophile 
Qautier (1811-1872), £maux etcamiea. — Leconte 
de Lisle (1820-1894), Poimcs, — Verlaine (1844- 
1896), Podmea, 

Critics and Tliatoriana, — Sainto-Beuve (1804- 
1869), Cauaeriea du Lundi ; Port Royal. — ^Taino 
(1828-1893), Uiatoire de la Uttirature anglaiae . — 
Renan (1823-1892), S&uvmira dFJnfance et dc 
jemcaae ; iJtudes de morale et dldatoire ; Vio de 
JSsus. 

Noveliata. — George Sand (1804-1876), Con- 
auelo ; La Mare au diahle. — Stendhal (1783- 
1842), Le Rouge et le Noir, — Balzac (1799-1850), 
Le pdre Qoriot ; Eug6nie Orandct ; Seraphita . — 
Flaubert (1821-1880), Madame Bovary: Sal- 
Zola (1840-1902), L^Asscnnmoir ; Ger- 


minal . — Daudet (1840-1897), Fromont feune et 
Rialer a%ni ; lea Roia en exil — do Maupassant 
(1860-1893), Pierre et Jean ; Contes^ 
Dramatiata.'^Alexmdre Dumas (1824-1896), 
La Dame aux cam^liaa; le Demi-monde . — ^Emii 
Augier (1820-1889). Le gendre de M. Poirier . — 
Henri Becque (1837-1899), Lea Corbeaux.— 
P^guy ( -1916), MyaUrea de Jeanne d^Arc, 

Contemporaries. Poets . — ^Paul Claudel, Cinq 
grandea odea ; UAnnonce faite d Marie ; VOtage 
— ^Vildrae, Livre d’/l wowr.— Henri de Regnier. — 
Francis Jammos, &c. 

Dramatiata . — Paul Hervieu, La Vierge Folk ; le 
Brieux, La Robe Rostand. 

L^Aiglon ; Cyrano de Bergerac, &c.— rAnatolo 
France, Le crime de Sylveatre Bonnard . — Paul 
Bourget, L^Etape, Le Dtaciple.-—Jieii6 Bazin, La 
Terre qtii Tnew/*/.— Romain-Rolland, JeanrChria- 
tophe, &c. 

Mariettk Soman, 
Docteur d'UniveraitA 
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ORIGIN OF THE ITALIAN LANGUAGE 

The origin of the Italian language is to be 
traced to the numerous invasions of Italy by 
the barbarians^ who caused th(^ fall of the Roman 
Empire. The Low Latin then spoken in the 
Peninsula w€is still further spoiled by the ignor- 
ance of the invaders and by the complete 
oppression which the natives were subjected 
to, and which destroyed all learning in all the 
different social classes of the community. The 
intermingling of so many <lifferoat dialects of 
barbarians, belonging to so many different 
tribes and races, with the dialects spoken at 
that time in Italy, was a very long process, 
which lasted about a thousand years — those 
thousand years which are known as the Bark 
Ages, when illiteracy was universal, t)ven reading 
and writing being confined to a few monks or 
priests, and when even kings wore unable to 
write or road. A patient and poi'sovering his- 
torian, Muratori, has boon able to follow the 
track of this gradual transfomiation of the Latin 
into the Italian language by recording it in his 
voluminous collection of inscriptions on the 
tombstones and in the churclies of the diJorent 
provinces of Italy during the Dark Ages, In 
thi.s useful book wo can find liundreds of words, 
now belonging to the Italian language, which 
were engraved during the early centuric*s of the 
Christian ora. It was, however, only towards 
the end of the eleventh century tliat wo can 
recognise the real beginnings of the new language 
of Italy. 

The growing power on tho sea of the re})ublics 
of Am^fi (where the marine compass was in- 
vented), of Genoa, of Pisa, and of Venice had 
greatly contributed to the awakening <}f somo 
of the most industrious of the Italian towii.s. 
Their commerce with the ^fediterranoan ports 
brought them a wealth which increased their 
power. Then came the Crusades, which further 
contributed to their expansion ; and as most of 
the Crusaders had to go to the East by way of 
Italy, this country reaped a great harvest of 
money and of whatever knowledge the best 
men of foreign lands possessed. On their way 
to Palestine, or on their return from tho Holy 
Land, the Crusekclers dallied in Italy to pay a 
visit to Rome. Some were murdered there, like 
the Earl of Cornwall ; others became leaders 
of mercenary troops, like Sir Jolm Aokwood 


(L’ Acuto), who served the Republic of Florence 
and wfvs buried in Santa Croce, where, as in 
Westminster Abbey, tho most famoixs Italians 
arc buried. 

Its Earliest Writers . — San Colombono, an Irish 
monk, who camo to Italy towards the end 
of tho sixth century, founded a monastery at 
Robbio, and collected in its library some interest- 
ing MvSS., only lately discovered there. 

An Englishman, Keen, or Queen, better known 
under his Italian name of Alcuino (726-804), 
who was one of Charlemagne’s most confidential 
a<lvisers, founded a literary academy in Italy, 
which among its members included the emperor 
himself and several of his knights. Wo find 
other dim traces of learning through San Pier 
Damiaiio (988-1072), Laiifranoo (1005-1080), 
Sail Aiiselmo d’ Aosta (1 033-1 109), and X*ope 
Alexander III, famous for having in Venice, 
in 1177, put his foot on the nock of a German 
emperor, whim tho latter was forced to sue 
for peace by the victorious Italian cities. Thus 
after one hundred years was repeated the sliame 
of Canossa, whoro another German emperor was 
obliged to pass throe days and thrcio nights out- 
side the castle of (?anoKsa, fasting and begging 
another Pope’s pardon, only obtained under the 
most dishonourable conditions. 

As early as tho year 1089 we find T^infrano 
Archbishop of Pavia, writing letters in Italian, 
and Anselm, Archbishop of Canterbury and an 
Italian, following his example. Pier Lombardo, 
Archbishop of J’aris in 1164, and tho Viscount 
do Hautefoi’t, a Proven9al tiX)ubadour, both 
wrote in Italian some of their letters. Tho 
latter was a favourite of King Henry of England 
and of his son. There is from his pen a “ Song 
against Peace,” of such power as to entitle him 
to bo called the Kipling of the twelfth century. 
In his old age he retired to the monastery of 
Daloii, where he died in 1207. Laurens calls 
him ** Lo Tyrt^e du Moyen Age.” 

Folquet of Marseilles, another Provencal poet, 
became in later life a bisliop and a mercilass 
Inquisitor, who enjoys the infamous notoriety 
of having destroyed tho Albigenses with blood 
and iron, in his struggle against heresy. An- 
other centre of reformers of the Roman Church 
was uprooted in Brescia, where the saintly 
Arnaldo was burned at the stake in 1151. 
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Wlxerever in Italy a revival of learning took 
place, there also rose religious rofonners ; but 
these were everywhere unsuccessful against the 
mighty power of the Popes of that time. To 
make a' stand against the doctrines of Reforma- 
tion in the Church. Francis of Assisi founded 
a monastic order, which gained overwhelming 
power over the minds of the ignorant Italians. 
The humble life of their founder gained for his 
followers a popularity hardly justified by their 
actions, which wore mercilessly satirised in 
immortal rwveUe by the Italian novdlwri of all 
the following ages. Ho left some writings in 
uncouth and illitorato Italian, that by his fol- 
lowers were called “ poetical,” and which, 
owing to religious bias, have secured a reputa- 
tion to which they are by no means entitled. 
In the same century another order of monks 
was founded, the Dominican, which becamo 
equally popular among the Italian masses. 

It would bo impossible to fix a single date, 
or a single locality, where tho Italian language 
was born. There were, more or less, in mo.st 
Italian centres of life, men whose early efforts 
at tho poetical expression of th('ir feelings were 
only endeavours to convoy them to tho ladies 
they loved. It was love, Iho natural passion of 
life, which had to bo revoaltxl to womc^n, who 
had become utterly ignorant of tho Latin lan- 
guage, and who only know what was so correctly 
called the volgare, the speecii of tho common 
people. This volgarc became, theroforo, the 
best means of communicating with one another, 
and of expressing oneself with some assurance 
of being understood. Tlio Latin had boon com- 
pletely forgotten by tho majority of tho popu- 
lation, and its knowledge was limited to monks, 
priests, lawyers, and doctors. 

As tho passion of lovo is best oxprosscxl in 
poetry, poets were first in tho field to make use 
of the now language understood by the people. 
But love has no particular residonce in any region 
or town, and so it happened that lovo poetry was 
written almost everywhere in Italy. There wore 
places where, owing to a powerful Court, or to a 
better-gifted writer, a more detailed n^cord was 
kept of the earliest writers of that locality ; and 
in so far we can say that at such places the first 
dawnings of tho Italian language are to be 
traced. One of such places was tho Court of 
the Emperor Frederick TI in Sicily, who was 
himself a minor poet. Tho best-known men of 
his age, of different nationalities, flocked to 
his Court, whore they were warmly welcomed 
and liberally rewarded. Even from Scotland 
writers travelled to Sicily to visit tho Court of 
Frederick. Sir Michael Scott, tho author of 
De Secreds Naiurasy went there, whore he was 
lavishly rewarded for his long journey ; and 
this, later on, may have consoled him for his 
unpopularity with tho vulgar, who believed him ' 
a magician — a belief which in those supersti- 


tious times was equal to a sentence of death. Sir 
Walter Scott, a more illustrious member of that 
ilk, mentions tho fact in his Ivanhoe. 

To mention the names of all the minor poets, 
who swarmed everywhere in Italy during the 
earUer years of the thirteenth century, would 
be a useless and thankless task, their writings 
hartlly deserving the namo of poetry. Their 
names are only recorded to show tho slow and 
gradual progress of tlie language. Among them 
were Guittono d’ Arezzo, tho author of a canzone 
on the battle of Montaperti ; Guido Guinicelli, 
a native of Bologna, highly praised by Dante ; 
Guido Cavalcanti, to whom Dante addressed a 
well-known sonnet ; and Dino Fresco baldi. 

II 

THE GRAMMAR OF THE ITALIAN 
LANGUAGE 

Having so far given a general idea of the many 
causes and the numoi*ou8 men who contributed 
to tho transformation of the Latin into the 
Italian language^, we will now endeavour to 
describe the main peculiarities that make the 
latter tho most perfect and at the same time 
tho simpk^st of all modern languages. 

Tho leather h not having any individual value 
in tho Italian alphabet — it is used only to harden 
tho sound of tho letters c and g before e or 
{, or to distinguish tho different meanings of 
‘ ho, hai, ha, hanno ’ — we find that with only 
twenty letters tho Italian alphabet can form 
all the words necessary to convey all possible 
thoughts t(^ every Italian. Of a thing worth 
nothing at all, tho Italians say that ‘ non vale 
im’ acca,’ h iiot imrth cm ‘ /i.’ 

All its letters have a single and invariable 
sound, never modified either by tho use of the 
accent or by any gnjuping of letters, except in 
tho case of the r/n, which convoys a faint sound 
of i before tho following vowel, and in the 
.syllable gll, which has a liquid sound. 

There is in Italian only one accent, from left 
to right ; and it is not used for any variation 
or modification of sound, but only to denote 
tho different meanings of a word or the loss of 
a final syllable. The apostrophe denotes the 
loss of a final vowel. 

All Italian words, with few and unimportant 
exceptions, end with a vowel. 

The sibilant letter a is never found between 
two consonants. The only words in which tho 
letter a is found between two consonants ore 
the following ; conscio, co'nacioita ; oonstore, to 
reauU : constatare, to prove; insorutabile, in* 
ecrutable ; insporato, unhoped for ; instabile, 
unstable; instare, to inaiat. These exceptions 
are due to the fact that, if the consonant pre- 
ceding the 8 were dropped, the word would have 
a different meaning. 
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The five vowels are pronounced in completo 
accord with the natural formation of the glottis. 
The letter a can only be sounded with the throat 
vide open, whilst the sound of the other four 
vtjwels is obtained by closing it gradually, as 
in the following ; 

a in the English word father, 
e „ „ hpt. 

i yy ,, hit, 

O ,, ,, TWt. 

u as the oo in the English word boot. 

As for what grammarians call tho double 
sound of the e and o, we nood not take any notice 
of it hero, its use being in many eposes unde- 
cided, and the variation in the soiuid being in 
most cases too infinitesimal to bo noticed by 
foreigners. 

Of the Shifting Diphthong. — Although there is 
no real diphthong in tho Italian language, then'o 
are some combinations of vowels which appear 
occasionally, whenever tho principal stress in the 
pronunciation of that word is shifted from one 
to another syllablo— i.c. tho extra vowel appears 
with the appearance of the stress on that syllable, 
and disappears with tho shifting of tho stress 
to another syllable, as in tho following ver):), 
‘ sonaro,’ to play : 


lo siiono, 1 play 

nol soniamo, we play 

tu miont, tfiou playest 

voi senate, you play 

egli suotui, /i£ plays 

eglino Huoimno, they play 

io also the noim ‘sonata,’ from ‘suono.’ 

alllevo. pupil 

allcvare, in educate 

bandiera, ftag 

Imnderuola, liUle flag 

buono, oood 

btmtii, goodness 

deco, blind 

cecltJi. blindness 

clelo. sky 

celeste, light hive 

cosclenza, constHence 

cosoenzioHO, conscientious 

cuolo, leolhfir 

ooriaceo^ leathery 

cuore, fieart 

coraggio. courage 

duolo. grief 

dolore, sorrow 

Hero, fierce 

feroce, ferocious 

f\ioco, fire 

focolans fireplace 

giuoco, play 

firtocare, to play 

lleto, joyful 

Ictizla, joy 

lieve, light 

levllft., le%}Uv, lightness 

nuovo, new 

uoTltiL, novelty 

piode. font 

pedata. HeJe 

pietra, stone 

pelraia, stone-quarry 

ruota, wheel 

rotala, railway track 

HCfetiza, science 

Kcenziato. scievtUt 

Hcuola. srhf/ol 

scolarc. scholar 

f^lena, Sienna 

sonese, native of Sienna 

uomo, tnan 

ometto, little man 

uovD. egg 

ovale, oval 

Thus also with some verbs ending in ere : 

lo prosledo, I preside 

no! prosediatno, we preside 

tu prededi, thou presidest 

vol presedete, you preside 

egli preeiede, he presides 

eglino presiedono. they preside 


This shifting, however, does not take placo 
(a) when the i represents a letter in tlie root- 
word, and is not an amplification of the e, as 
in * pieno (plenus),^ /«//, * pienezza,’ fullness ; 
{h) before ng : * io vengo,’ I come ; * to vieni ’ ; 
* egli viene,’ &o. 

Italian nouns being derived bodily from tho 
ablative of the Latin, and there being no do- 
olension or other modification of the noun itself 


in Iialiau, its din’oront cases are csxprasstxi by 
profixiii:; to it a prejxisiiion, it’u or without a 
deiinito or indefinite article. Uliere being only 
two genders in the language, there aie only two 
articles : ‘ il ’ for the masculine singular (‘ i ’ 
for tho masculine plural), ‘ la ' for the feminine 
singular (‘ lo ’ for the feminine plural). As 
there are words which begin with an a followed 
by a consonant, to avoid that sibilant being 
placed between the I of the masculine definite 
article ‘ il ’ and another consonant, yet another 
form of that articlo has been invented — i.e. 

‘ lo,’ whose plural is ‘ gli.’ All tho above articles 
are rendered into English by the, 

'i’ho indeliiiito Italian articlo is ‘ uno ’ for tho 
masculines, and ‘ iina ’ for the feminine, written 
also ivs ‘ un ’ and ‘ un’,’ rendered into English 
by rt, an, 07ie. 

Although we inontioned above that all Italian 
words end with a vowel, if this final vowel is 
preceded by an /, n, or r it may be dropped, fiuid 
wo can write ‘ ben ’ for ‘ bene,’ ‘ ciel * for 
‘ ciolo,* and ‘ far ’ instead of ‘ fare.’ When the 
filial vow'<‘l is preceded l^y lly rVy or nn, whenever 
wo like to drop the final vowel we must also 
eliminates one of tho double consonants that 
precedes it, and wrilo ‘ bed ’ for * bello,’ * dan * 
for ‘ danno,’ and ‘ por ’ for * porre.’ Moreover, 
such elimination is ni^t lo be replaced by an 
apostrophe. Feminines have not this culvan- 
tage, tho eliminated final having to bo replaced 
by tho apf)stri)pho, as in other words. 

Th(»re are eivses in w’hich the article may pre- 
cede tho preposition, as in ‘ quantunquo noioso 
gli fosse il da lui dipartirsi,’ * all’ ombra dell’ 
agli iuferi transito sposo,’ ‘ and Me d’ una 
sorte prodezzo.* 

'J'lii're are cases in which tho English indefinite 
art icle is omitted in Italian ; ‘ egli ^ ambascia- 
tore,’ he is an ambassador ; ‘ due e mezzo,* two 
and a half ; ‘ nu'zza oncia,’ half an oimce ; 

‘cento,’ a hundred; ‘ millo,’ a thousand: ‘cosi 
bella donna,’ 87ich a beautiful lady ; ‘ cho 

ruinore,’ what a noise ; ‘ Pisa, citt4 d’ Italia,’ 
risoy a city of Italy y &c. 

Ill the following cases the English definite 
article is omitted in Italian : George the Fifth, 
‘ Giurgio Quinto ’ ; London, the capital of Eng- 
land, ‘ Londra, capitale dell* Inghilterra. ’ 

The boiuitiful word hmne has no exact equi- 
valent in Italian; the nearest approach to its 
meaning being expressed by the use of the 
word ‘ casa,’ house, without the article. 

Sometimes tho English indefinite article is 
translated into Italian by the definite article, 
as : * dieci soldi la libbra,” fivepeifice. a pound ; 
‘ lontano le millo miglia dal crederlo,’ very far 
{a thousand miles) from believing il. 

Whenever a noun is used in a general sense, 
the definite article must always precede it in 
Italian, os : Me buone azioni meritano lode,* 
good actiona praise. 

The article must also bo u.sed with names of 
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GountrieSy as : * la cars Inghilterra,’ dear Eng- 
land ; * la bella Italia/ heautiftU Italy. 

All Italian titles must be preoeded by the 
article, as : * il gonorale Smith,’ General Smith ; 
* il dottor Jones,* Doctor Jones. But titles 
which are not Italian take no article, as * Lord 
Plymouth.* 

Except when the possessive adjective pre- 
cedes the name of a relation in the singular, 
without any other adjective, the definite article 
is always used with it, as : ‘la mia penna,’ my 
pen ; ‘ il suo bastone,’ his slick. 

The definite article is also used with the names 
of the following towns : TAia, the Hague ; il 
Cairo ; I’Havre ; la Mirandola ; la Mecca ; la 
Roooella ; il Vasto. 

x 

The Italian prepositions are : ‘ di,’ of ; ‘ a,’ 
tOf at ; ‘ da,* from^ at the house of ; * in,* in ; 
‘ su,* upon, on, above ; ‘ per,* by, through, across, 
because ; ‘ con,* with. Very seldom they are 
used before a definite article without being 
joined to it, as follows : 


al 

alio 

alia 

ai 

agli 

alio 

to the 

col 

collo 

Golla 

col 

cogli 

colle 

vyilh the 

dal 

dallo 

dalla 

dal 

dagli 

dallo 

from the 

del 

dello 

della 

dei 

degli 

mie 

of the 

nel 

iiello 

Delia 

nei 

iiegli 

iielle 

in the 

pel 

pello 

pella 

pel 

pcgn 

pollc 

for the 

sul 

HuUo 

sulla 

Hui 

Riigli 

sulle 

on the 


* Per ’ and ‘ con ’ are, however, often written 
ap€trt from the article. Some or any are ren- 
dered in Italian by the preposition ‘ di * with 
the definite article in the singular, when meaning 
a part of the whole, as : ‘ noi abbiamo del 

pane,* we have so'tne bread ; ‘ eglino hanno del 
vino,’ they Juive some wine. But tho article is 
put in the pharal when numbers are mentioned, 
as : * voi avete dei libri,’ you have some books ; 
* io ho deUe fotografio,’ I have some photos. 

There being only two genders, tho masculine 
and tho feminine, in the Italian language, all 
nouns, whether of persons or things, are either 
masculine or feminine. Masculine aro all nouns 
ending in o, with the single exception of * la 
mano,’ the hand. Nouns ending in a are gener- 
ally feminine, although nouns derived from tho 
Greek and some others are masculine, notwith- 
standing their ending with an a, as : * il pro- 
gramma,’ the programme ; ‘ il clima,’ the climate. 
There are very few nouns ending in i in the 
singular, and no rule governs tliom as to their 
gender. Thus we have : ‘ la tisi ’ ; Ml di,’ the 
day ; ‘ la crisi ’ ; Ml Tamigi,* the Thames ; ‘ il 
brindiai,* the toast. 

Of the few nouns ending in w, generally written 
with the accent, ‘ Gesh,* ‘ PerCi,* ‘ EsaCi ’ are 
masculine ; all the others are feminine. 

The real difficulty is to distinguish the gender 
of nouns ending in -c in the singular, since there 
are ae many which are feminine as masculine,* 
and no general rule can be given to help the 


student except the advice of consulting the 
dictionary. 

The formation of the plural presents no diffi- 
culty. All nouns form their plural by changing 
their final vowel into an i, with the exception 
of the nouns that end with an -a in the singular 
and are feminine. Those form their plmal with 
the letter e. 

The exceptions to the above general rule are 
these : 

(a) Nouns of one syllable are the same in tho 
plural as in the singular, thus : ‘ il re,’ the king ; 

* i re,’ the kings. 

(h) Nouns the final vowel of which bears an 
accent, thus : la veritA, the truth ; lo verity, 
the truths. 

(c) Nouns ending with a consonant : lo 
specimen, the specimen; gli specimen, the speci- 
mens : il caos, the chaos ; i cans, the chaos : il 
lapis, the pencil ; i lapis, the pencils. 

{d) Nouns ending with -i in tho singular : la 
crisi, the crisis; le crisi, the crise^s : 1’ azzocca- 
garbugli, the pettifogger; gli azzeccagarbugli, 
the pettifogger's. 

(e) Nouns ending in -ie in tlio singular ; la 
specie, the species ; le specie', th e species. ‘ Loro,’ 
their, is tho same in the masculine and feminine, 
singular and })lural. 

Nouns with two meanings in the singular 
have goncjrally a different plural for each 
meaning. 

r anollo. the ring, the {hair) ringlet : gli anelli. rings ; le aiiella. 
Hmllets. 

11 braccio, the arm, the. yardstick ; Jo bmccia. arms ; I bracci, 
yardsticks. 

11 corvello, brains, mind : I cotvpIH, minds ; le cervella, brains, 
il clglfo, the eyelid, the brink ; 1 clgli, tfie brinks ; le ciglia, eyelids. 
11 como, the ham : I cornl, horns (instrument ) ; le coma, horns 
(of animals). 

11 lUto, inch, finger : I dlti, inches : le dita, fingers. 

il fllo, thread (oj cloth), (of vloi ) ; i flli, o/ cloth : le Ilia, o1 plot. 

U foiidamento, the foundatio'n ; 1 fondament l, ahstroa ; le fonda- 
menta. masonry. 

il frutto. fruit : i frutti, rcsuU.'t ; lo fnitta, eatables. 

11 gcRto. gesture ; i ge^stl, gestures ; le gosta. great deeds. 
il logno. carriage, wood, ship ; 1 legni, ships, carriages ; le legua, 
firewood. 

11 membro, member : 1 incmbri, members : le membra, linibs. 
il inuro. watl : i rniirl, walla (JhouH ) ; le mura, wc^ of tc^i 
(of fortress). 

r ORso, hone ; gU dhrI, hones : lo usea. remains of the dead, 
il riso, rice, lauolder : i risi, rice : lo risa, laught^. 

Although not so frequently used as in some 
otlier languages, nouns may also be compounded.* 
in Italian, but without the hyphen. Such 
are : 

A. altalena, seesaw ; arcibello, extra beau- 
tiful ; andirivieni, maze ; antipapa, anti-pope ; 
avanbraccio, forearm ; antivigUia, two evenings 
before ; arcobaleno, rainbow ; accattapane, 
beggar ; alidorato, gold-winged ; arruffapopoli, 
demagogue ; azzeccagarbugli, peUifogger ; ogro- 
dolce, sharp sauce ; aoquavite, brandy, 

B. bassorilievo, bas-relief ; buonamano, tip ; 
battistrada, outrider ; haoiamano, king's recep- 
tion at court ; batticuore, heart-heating ; batti- 
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loro, gold’heatef ; bevilacqua, teetotcUhr ; bellim- 
busto, fop ; bissillabo, a word of two syllahles ; 
barbitonsore, barber ; buttasello, soldier's call to 
Iiorse ; barbabietola, beetroot ; benandata, tip 
{on leaving) ; benossoro, welfare ; benvonuto, 
welcome ; benostanto, well-off ; beccaraorti, 
gravedigger, 

C. oapogiro, dizziness ; oapolavoro, master- 
piece ; capobanda, bandmaster ; capooaccia, 
head-huntsman ; capofila. No, I of a soldier's 
line ; capomaestro, master-builder ; cartapeata, 
cardboard ; oartastraccia, wrapping-paper ; 
cartapocora, vellum ; cartaauga, blotting-paper ; 
cropacuore, heart-breaking ; caatafavola, story- 
teller / capitombolo, somersault ; oavadoiiti, 
dentist ; chiaroscuro, shading ; conciatotti, roof- 
meruler ; oavalcavia, viaduct ; cascamorto, a 
fop ; cassapanca, linen-chest ; caldallosse, boiled 
chestnuts. 

D. dominedio, Qod the Lord ; dormivoglia, 

dozing. * 

E. ex-uffiziale, late officer (ex- vs generally used 
to tlenote a former office or position). 

F. frastuono, htdilnth ; ferrave(3chi, dealer in old 
iron ; francobollo, postage stamp ; fruttivendolo, 
fruiterer ; fuoruacito, exiled ; fannullono, loafer. 

G. gabbasanti, hypocrite ; guaatamestieri, a 
man of all trades arid master of rume ; guarda- 
boHchi, forester ; grancassa, big drum ; girasole, 
sunflower ; girovago, tramp ; girarrosto, turn- 
spit : granturco, maize. 

I. ippocastani, horse-chestnuts ; interlinea, a 
line, between tvx} others. 

L. lavamani, washatand ; luogotenente, lieu- 
tenant. 

M. mirallegro, congratulations ; manoscritto, 
MS. ; molarancia, orange ; malf;aduco, fits ; 
marciapiodo, pavement ; malaccorto, unuary ; 
malvolero, ill-will ; niaggiordomo, butler ; iiiap- 
pamondo, the globes ; mangiapane, loafer ; 
madroperla, mother-of-pearl ; mczzogioriio, noon, 
south ; mezzanotte, midnight. 

N. noncuranza, carelessness ; nubifendonto, 
cloud-clcaving. 

O. oltremaro, beyond the sea ; oltrarnontano, 
beyond the Alps, popish. 

P. peaoivendolo, fishmonger ; portabandiera, 
flag-bearer ; portalettere, postman ; paracqna, 
umbrella ; portavoce, megaphone ; portafoglio, 
portfolio ; paravento, screen ; passatempo, pas- 
time ; portasigari, dgar-case ; pomodoro, 
tomato : pettirosso, robin-redbreast ; pomeriggio, 
afternoon ; pianoforte, piano. 

Q. qualcosa, something ; quadrumano, four- 
handed : quadrtipedo, four-footed. 

R. retroguardia, rearguard ; ragnatela, spider- 
web. 

S. soaldaletto, warming-pan ; similoro, pinch- 
beck ; spaccalegna, woodman ; salvadanaro, 
money-box ; santacroce, the ABC hook ; sotto- 
ooppa, satuter ; soppanno, lining ; semicerchio, 
hilf a circle ; semprevivo, evergreen ; solleone, 
dog-days ; spazzacammino, chimney-sweeper ; 
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stuzzicadenti, tooth-pick ; saliscondi, door-latch ; 
sordomuto, deaf and dumb. 

T. terremoto, earthquake ; terrapiono, embank- 
meid ; tagliaborse, cut-purse. 

V. voltafaccia, turncoal ; valentuomo, worthy 
man ; vertlerame, verdigris. 

With the help of the preposition ‘ da ’ wo can 
express the use or fitness of a noun, as : carta da 
scrivwo, ujriting -paper ; oarta da sugo, blotting- 
paper ; camera da pranzo, dining-room ; nave 
da guorra, man-of-war ; nave da pcsca, fishing- 
boat, &c. 

Some nouns only used in the plural are : 
gli alari, the andirons ; i beni, lands and houses, 
lamlcd property ,* i convenevoli, social duties ; le 
ceriinonie, ceremmiies ; gli avi, the ancestors ; le 
frogo, the nostrils ; le fattozzo, the features ; lo 
gramaglio, mourning clothes ; 1’ intemperie, the 
had weather ; i lai, the wailings, the lays ; i lari, 
the. household gods ; lo molletto, the tongs ; j 
inezzi, the tneans ; lo iiiaiiotto, the, handcuffs ; le 
munolla, the marbles ; lo noiiio, the death-watch ; 
i nopoti, the descendants ; gli oinei, the wailings ; 

10 pauro, the. bogeys ; i piati, the pleadings ; i 
pn^ssi, the neighbourhood ; i paraggi, the fore- 
shore. ; i patornostri, the beads of a rosary ; i 
cpiattrini, money ; i ruderi, the ruins ; le seccho, 
sandbanks ; lo stoviglie, crockery ware ; gli usatti, 
military riding boots ; lo vettovaglio, victuals ; i 
vezzi, the, chaons. 

The following nouns are used only in the 
singular : il bottino, the booty / V era, the epoch ; 

11 Medio Evo, the Middle Ages ; il miolo, honey ; 
sire, sire ; la politica, politics ; T afa, heat-wave ; 
r uopo, the necessity ; il lio, the penalty ; la 
m(jrale, the morals, &o. 

'rho follow irxg iioiuis have an irregular plural : 
la oco, gli eehi ; il Dio, gli Dei ; il bue, i bnoi ; 
il miglio, le miglia ; il migliaio, le migliaia ; 
mille, mila ; lo uovo, le nova ; la moglie, lo 
inogli. 

The following ncnins have no masculine : la 
mosca, the fly ; T ape, the bee ; la rana, the frog ; 
la volpo, the fox ; la pulco, the flea ; T aquila, 
the eagle, ; la pocchia, the tick ; la zanzani, tlte 
mosquito ; la giraffa, the giraffe. 

The following nouns have no feminine : il 
leopardo, the leopard ; il corvo, the crow ; il 
coniglio, the rabbit ; il bracco, the pointer ; il 
mastino, the mastiff ; il topo, the ral ; il sorcio, 
the <mouse ; il botolo, the cur. 

Names which form their feminine irregularly 
are ; 

Dio, God ; la Dea. 

Doge, Doge ; la dogaressa. 
il cane, the dog ; la cagna. 
il compare, godfather ; la coinaro. 
il gallo, the cock ; la gallina. 
il leone, the lion ; la leoiiossa. 
il montone, the ram ; la pecora. 
il piocione, the pigeo7i ; la colomba. 
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a poroo, the pig ; la troia. 
aitoroy the hvU ; la vaoca. 
r eroe» the hero ; V oroina. 

Many other nouns are made feminine by the 
termination •essa^ as : barone, baronossa ; 
poeta, poetessa ; filoaofo, filosofessa, &o. 

The following are used indifferently in the 
masculine and in the feminine gender, as : * il 
tigre ’ and ‘ la tigre ’ ; ‘ il lepre,’ the hare^ and 

* la lepra ' ; * il fronte ’ and ‘ la fronte,’ the fore- 
head ; ‘ il fonte ’ and * la fonte,’ the fountain ; 

* il * and ‘ la folgore,’ the thunderbolt ; ‘ il * and 

* la oaroero,* the prison ; ‘ il ’ and ‘ la gregge/ 
the flock. 

However, some nouns change their moaning 
with the change in their gender, thus : 

11 oapltalo. ihe capital (money) la capltalc. the capital ((My) 

tl consorte, the hueband la consorte. ihe tri/a 

U fine, the aim, the purpose la flno, the end } 

il prigloae. tfie prisoner la priglone. the prison 

Nouns of trees are masculine and those of 
fruits feminine, as ; il pero, the pear-tree ; la 
pera, the pear. 

Masouline nouns ending in a most frequently 
used : artista, artist ; atmosfera, atmo&phere ; 
olima, climate ; collega, coUeaguLe ; aforisma, 
aphorism ; asma, aHhma ; auriga, chariot- 
driver ; antagonista, antagonist ; dramma, 
drama ; duoa, duke ; diadema, diadem ; dogma, 
dogma ; opigramma, epigram ; embloma, em^ 
hlem ; enigma, enigma ; stratagemma, strata- 
gem ; fant€^ma, phantasm ; entusiasta, en- 
thusiast ; giornalista, journalist ; idionia, idiom ; 
idiota, idiot ; monaroa, monarch ; poeta, poet ; 
poema, poem ; papa, pope ; profeta, prophet ; 
pianota, planet ; problema, problem ; pirata, 
pirate ; programma, programme ; prisma, prism ; 
proolama, proda^nation ; satirista, satirist ; 
siatema, system ; stemma, escutcheon ; scisma, 
schism ; sofisma, sophism. 

Nouns with a different meaning according to 
their different gender ; il fosso, the pit ; la fossa, 
the grave : il gambo, the stalk ; la garnba, the 
l^g : il ghiacoio, the ice ; la ghiocicia, the ice- 
field : il grido, the shout ; la grida, the proclama- 
tion t il pezzo, the piece ; la pezza, the doih- 
patch, &G. 

In order to keep in the plural the same hard 
sound that the letters c and g have in the sin- 
gular, with words ending in -ca and -ga the letter 
h must be inserted in the plural between the c 
and the e and between the c and the i, and 
between the g and the e and between the g 
and the i of their plural, thus : ‘ la manica,’ the 
sleeve, ‘ le maniche ’ ; ‘la paga,’ the pay, * le 
paghe ’ ; ‘ il dues,,’ the duke, ‘ i duchi ’ ; the 
only exception to this rule being with words 
ending in -ologo, as in ‘teologo,* theologian, 

* teologi.* The word * Mago ’ has the plureds 

* Magi,* Magi and maglii, magidana, ‘ Belga,’ 
Belgian, plural * Belgi.* 

Nouitfi ending in -co, if of two syllables, take 


an ^ in the plural, according to the general rule, 
to strengthen the hard sound of the c, thus : 
*il fioo,’ the fig, *i fichi.’ ‘Greco,’ Greek, and 
‘porco,’ pig, are exceptions to this rule, their 
plural being ‘ Greci ’ and ‘ porci.’ Words of 
more than two syllables ending in -co generally 
take no h in the plural, which is so far formed 
irregularly, as ‘amico,’ friend, ‘amici.’ This, 
however, is rather a hint than a rule, because 
there are many exceptions to it, and several 
such words are written indifferently with or 
without the h in their plural, as in the words 
‘ equivoco,* equivocal, ‘ equivoci * and ‘ equi- 
voohi ’ ; ‘ traflico,’ traffic, ‘ traffic! ’ and ‘ traf- 
fichi ’ ; ‘ mendico,’ beggar, ‘ mendioi * and 

‘ mendiohi.’ 

Nouns ending in -da and in -gia, without the 
stress on the i, which in them is used only to 
soften the sound of the hstters c and g, drop 
the i in their plural (the c and the g being 
soft before the tenniiiation • - e or -i), thus : 

* faceia,* face, ‘ facco * ; ‘ bragia,’ red hot coal, 
‘ brage.’ 

Nouns ending in -io, if there is no stress on 
the i, drop the final o to form their plural, as 
‘ >)acio,’ kiss ; plural ‘ bac?!.’ If, however, there 
is the stress on the /, the final o becomes a second 
i in the plural, as ‘ mormorio,’ murmur, ‘ mor- 
morii.’ 

Wlien, however, a noun without stress on the 
termination i could bo mistaken for another 
similar word with a different moaning, the final 
o must bo changed into a scicond i, as : ‘ prin- 
cipio,’ principle ; ‘ j^rincipii in the plurfid, so 
as not to mistake it for t.ho word ‘ principi,’ plural 
of ‘ principe,’ prince ; ‘ beneficio,’ benefit, plural 
‘ beneticii ’ ; ‘ benofic.o,’ beneficent, plural * bene- 
fici * : ‘ omicidio,’ murder, plural ‘ omicidii ’ ; 

* omicida,’ murderer, plural/ omicidi ’ : ‘ tompio,* 

temple, * tempii ' ; ‘ tempo,’ time, ‘ tempi ’ : 

‘ giudicio,’ judgment, ‘ giudicii ’ ; ‘ giudioe,’ 

j'udge, ‘ giudici,’ &o. 

Nouns ending in -ore are masculine. 

Noiuis ending in -iggine, •udinc, and -uggine 
are feminine. 

The great majority of nouns ending in -ione 
are feminine; but to this there are several 
exceptions, as : il battaglione ; il bastione ; il 
settentriono, the north ; il padiglione, the pavilion ; 
il milione, the million ; lo scorpiono, the scorpion ; 
lo storiono, the sturgeon ; il oampione, the 
champion ; and a few others. 

The present participle of many verbs may be 
used as a noun, as : 1’ amante, the lover ; il 
cantante, the singer. 

Other parts of speech which may be used also 
as nouns are : 

The infinitive: ‘H perder tempo a chi piA 
sa, pi A spiace,’ to waste time grieves most those 
who know most. 

The past participle : ‘ Dal detto al fatto o’ A 
un gran tratto,’ there is many a slip between the 
cup and the lip. 
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The adverb : ‘ R perohd non si sa/ the reason 
why is not known. 

The present participle : * L* amcunto dol vero,’ 
the laser of truth. 

The adjective : ‘ Tanto m’ 6 bel, quanto a te 
piace/ your pleasure is my wiUm 

The interjection : ‘ Gli omei si sentivano da 
lontano,’ the wailings were heard from afar. 

The gerund : ‘ La monacanda piangova alia 
dirotta/ the girl, who was becoming a nun, cried 
unceasingly. 

Nouns of Arcibisavolo, great-great- 

grandfather ; avo or avolo, grandfather ; bisa- 
volo, great-grandfather; oelibo, bachelor; ougiuo 
germano, first cousin ; cadetto, younger brother ; 
ciigino, cousin ; cognato, brother-in-law ; con- 
sorte, (m.) husband, (f.) wife; compare, god- 
father ; oomare, godmother ; figlio, son ; figlia, 
daughter ; figliastro, step-son ; fratcllo (camalo), 
brother ; gemollo, twin-brother ; fratello utorino, 
brother on the mother'^s side ; fratello di latte, 
foster-brother ; genero, son-in-law ; gonitore, 
father ; genitrice, mother ; mad re, mother ; ma- 
trigna, stepmother ; marito, husband ; moglie, 
wife ; nuora, daughter-in-law ; nubile, unmarried 
{woman ) ; nonno, grandfather ; nipoto, grand- 
son, granddaughter, nephew, niece ; prozio, great- 
uncle ; pronipote, descendant ; primogenito, 
first-bom ; padre, father ; parento, relation ; 
padrigno, stepfather ; suocoro, father-in-law ; 
sorolla, sister ; zio, unde. 

Modifications of Italian Words. 

On the modification of Italian words depend 
a great deal of the cliarm and beauty of the 
Italian language. By modifying the spelling of 
a word wo add to its original meaning (me, two, 
or even three adjectives. No article, preposi- 
tion, conjunction, interjection, or pronoun may 
be modified; but all those parts of speocli 
hardly fill up the twentieth part of an Italian 
dictionary. The parts of speech vhieh may 
undergo one or more modifications aitj the noun, 
the adjective, the verb, and the adverb — i.e, the 
immense majority of Italian words. 

The dift'erent modifications in the spelling, 
and consequently in tho meaning, of words are 
numberless, and they are not all capabltj of 
modifying every word. No rules, except those 
of euphony, govern the employment of these 
modifications ; and a foreigner should never 
attempt to use them, unless he has seen them 
before in black and white, since ho is most likely 
to add a wrong modification to the word. He will 
be quite safe and correct in making use of tho 
needful adjectives, and leave alone any doubtful 
modification. But if he wishes to make real 
progress in the study of the language, he should 
carefully copy in a note-book all the modified 
words which he meets with in his reading or 
hears in his conversation. This is indispens* 


able, since dictionaries (except very voluminous 
ones) rarely register such modified words. 

Tho student should not feel discouraged by 
this, but redouble his endeavours, which will be 
rewarded in this case by the moat useful and 
satisfactory knowledge, that will open to him 
the classical works of the best writers of all 
periods of Italian literature. 

With regard to the modification of Italian 
words, we must observe that the termination 
-one is always masculine, even when added to a 
feminine noim. 

As for the additional meaning of modifica- 
tions, this is sufficiently explained by their 
translation in the following examples ; 

bello. heautiful bcllino. pretty 

(^.iKpana. bell campanello. Jmnddtell 

iriallu. yellow glallugnolo. yellowish 

11 (Sippello. the hot 11 cappelliao, the smaU hat 

il giovlne. the young man 11 gloviuotto. a strong young man 
11 letto. the bed ii IcttucMslo, the cot 

U libro, the book il libietto, the little book, the book oi 

words of the opera 

11 libro, the book 11 Ubrone, the big book 

il pittorc, the painter 11 plttoracdo, the dauber 

il ramo. the bough il lauilcello. the twig 

la (»sa, the house la caaetta. the small house 

la porta, the door il portone, the big door, the front-door 

medico, doctor mediconzolo, quack 

ptieta, poet poetucolo, poetaster 

and numberless other modifications. 

Often a modification gives quite a new mean- 
ing to the word, as : 

albeio, tree alberello, phial 

bello. beautiful Ix^lletto. rouge 

carta, paper cirtuccla, cartridge 

cana, fumse casella. pigeon-hole 

cavallo, horse cavalletto, easel 

cavallo, horse cavallone, sea-wave, sea-horse 

galllua, heti galliiiacclo, turkey 

occblo. eye occblello, ^tonhole 

padre, father padriuo, second [in a duel) 

A word already modified may take a second 
modification, as : 

birboue. rascal birbonacclo, a very bad rascal 

campanello, little bell campancUIno, a nice liUle belt 
caHCtta, lUUe luncse (aisettlna, a nice little house 
coHHetta, little box cassettloa, nice little box 

storlidla, short story Ktorielllna, nice liUle story 

tavollno. little table tavolinucclo, a very litUe table 

Tho changes in tho terminations of verbs being 
used for their oonjugatiou, their modification 
takes place after tho root of tho verb and before 
its termination — that is to say, before tho last 
three letters of its infinitive, thus : 

cantare, to stng, 
cantarellare, to hum in tune. 
cantlccUlare, to hum out of tme, 
saltare, to jump, 

Baltarellare, to skip, 
scrlvere. to write. 
sciibacchiaie. to scrawl. 

Gender of Adjectives : 

Adjectives ending in -a are all feminine. 

Adjectives ending in -o are all masculine. 

Adjectives ending in -e or in -i, in tho singular, 
are both masculine and feminine. There ai*o no 
adjectives ending in -t^. 

Plural of Adjectives.-^All adjectives have 
thoir plural ending in -i, with tho exception of 
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those ending in -a, which have their plural in 
-c, thus : 


Singular. 
bella. beautiM 
oara» dear 
oaio. dear 
felloe, havpv 
pari, equ^ 


Plural. 

Iielie (feminine) 

care (feminine) 

call (maRCuline) 

felici (feminine and masculine) 

pad (feminine and inaHcullne) 


Formation of the Co^nparativc^ of Adjectives : 
Pld. more ; meiio, Ues. " 

Pift rlcco dl Kiio fniiello, rU'hn than his brother. 

Pid rlcco die non suo frattilk*. rirtier than ?iis brother. 

Mono dotto del p-ulre, less homed than his father. 

Meno dotto che non il padn*. hss teamed ttuin his faUter. 

Oosl . . . come, as ... as. 

CXiei . . . cbe. a.s . . . as. 

Tanto . . . uiianto. as . . . as. 

Oosl buono cho gentile, as good as foind. 

Ck)sl studioso come iibbidicmte. as studious as obedient. 
Tanto largo quanto luugo, as long as broad. 

The superlative absolute is formed by add- 
ing to the positive adjective the torminaiion 
•isairm. 

alto, higli altisHlmo, very high 

amabtle. amiable atnabilisMima. very amiable 
cara. dear carlssima. very dear 

lungo. long lunghisHimo. very long 

Formation of the superlative relative of 
adjectives ; 

With * il pi A,’ the fwid ‘ il mono,* the 

least, 

Questa 6 la pid liclla camera ncl collugio, this is the most beauti- 
ful room in the college. 

Uueilo h il mono studioBo degli studentl. that one is the least 
studious of the students. 

The following comparisons arc formed irregu- 
larly j 

alto, high ; superlurc, higher ; il supcrloro. highest ; nupremo, 
very high. 

basso, low ; inferiore, lesser ; 1’ iiiftnioro, the least ; inflmo, 
very low. 

buono, gwid ; mlgllon*, belter ; Il rnigliore, the best ; oltiino, 
very good. 

cattivo, had: peggioro. worse ,* Il peggion*, the worst ; i)eH8ino, 
very bad. 

grande, great; maggiore. greater; il maggiorr, the greatest; 
masKiino. very great. 

piccolo, little : mluorc. smaller ; il inlnt)rc, smallest ; minlmo, 
very smaU. 


About the position of the adjective, whether 
it should come before or after tlie neiiu it quali- 
fifMS, no hard-and-fast rule can be givf’n. Usually 
an adjective prectides the noun if it is a shorter 
word, and follows it when longer. 

If, however, the atljeotivo donotes a physical 
quality, it must follow the noun, as ‘ guanti 
bianchi,’ white glovea ; ‘ cappollo nero,’ black hat. 
There are some adjectives wdiich change their 
meaning with the change of their position, as : 


oassa grande, large box, ehest 
oontadloo sempllce, only a 
peasant 

doppio amioo, midual friend 
11 llgllo solo, only the son 
la mano atanca. the left hand 
novelto oerte. true news 
qiiesto detto. this saving 
tempi oattivl. hard times 
ua uomo oerto. a real man 
tm uomo Bolo, a bachelor 
uomo debbene. a worthy man 
uomo galante. effeminate man 
uomo fiaode, taU man 


gran caBBa, big drum 
HcmpIicG eonlodlno, gullible 
vensant 

amico doppio, false friend 
il i:!Olo Uglio, the only son 
la stanca mano, the tired hand 
certe novelle. some nev's 
detto questo, {having) said this 
cattivo tempo, bad weather 
un cjerto uomo. somebody 
solo im uomo, only one man 
dabben uomo. a fool 
galantuonio, a gentleman 
grande uomo. great mm 


Adjectives agree with the noun in gender and 
number : 


1 carl oompagni di scuola. ihe dear schodlfeUovfs. 
il caro amico. the dear friend. 
la cara Horella. the dear sister. 
le care memoiie. the dear memories. 


Posaesaive Adjectives. 


Singular. Plural. 


Mascuune. 

, Feminine. 

Masculine. 

I^'EMININE. 


il into 

la mig 

i lulei 

lo mie 

my, mine 

11 tllO 

ia tua 

i iuoi 

lo tue 

thy. thine 

il HUO 

la Kua 

1 HUOi 

le Bue 

his, hers 

il iiohIio 

la nostra 

i uostrl 

le nostre 

our, ours 

il vostro 

la VO^tTR 

i vostrl 

le vostre 

your, yours 

11 loro 

la loro 

i U)ro 

le loro 

their, ihelra 

When 

they precede in the 

singular 

a noun 


denoting relationship, and there is no other 
adjective, th(>y are used without the article : 
‘ mio frafcollo,’ my brother ; ‘ il mio oaro fratollo ’ ; 
Ml frateU(j inio.’ ‘ Loro ’ is always written with 
the article. 


The ciu’dinal numerals are ; 


uno .... 


1 

treiituno .... 

. . 31 

due .... 


2 

trentadue 

. . 32 

tre .... 


:) 

trenta,tv5 

. . 33 

quattro . 


4 

quaranta 

. . 40 

cinque . . 


5 

qiiarantiuK^ . . 

. . 41 

sei .... 


(j 

tjuarantadiie. 

. . 42 

sette .... 


7 

qiianu)tatr6 . 

. . 43 

otto .... 


K 

cinquauta 

. . 50 

nove .... 


9 

clnquantimo 

. . 51 

<IIed .... 


10 

finquantadiio 

. . 52 

undic! 


il 

cinquantatre 

. . 53 

dodici . . . 


12 

KDssHinta .... 

. . 60 

tredlci . . . 


13 

sessantimo . 

. . 61 

quattordioi . . 


14 

eesHantadiMi . 

. . 62 

quindici . . . 


15 

ReRsantatr^ . 

. . 63 

sedici .... 


in 

.settanta .... 

. . 70 

dlciaasettc 


17 

settantuno . 

. . 71 

diciotto . 


IS 

scttantadiie . 

. . 72 

dlcIaniio\u . 


19 

Hettantatrfc . 

. . 73 

venti .... 


20 

ottanta .... 

. . 80 

ventuno . . 


21 

novanta .... 

. . 90 

ventldue . . 


1^2 

cento .... 

. . 100 

ventitr^ . . . 


23 

duecento 

. . 200 

veniiquattro . 


24 

trecento .... 

. . 300 

vonticinque . 


2r> 

nnvocento‘;c^ttc . 

. . 007 

ventlsel . 


26 

mllle 

1000 

ventisette 


27 

due nilJa 

2000 

ventotto . . . 


28 

im millonc . . . 

1,000.000 

ventinove 


29 

due milioni . . 

2.000.000 

trenta . . 


30 

un miliiirdo . . 1,000,000.000 

N.B.~^ Tiu) 

* has the feminine ‘ una.’ 

‘Mille’ 


has the irregular plural ‘ mila.’ ‘ Miliono * 
and ‘ rniliardo * are treated as nouns, with 
the plural ‘milioni ’ and ‘ miliardi.* 

‘Tre,’ Avhen ending a numeral, takes 
the accent—* ottantatre,’ 83 ; but takes 
no accent when preceding another 
niunerol, as * trecento, tremila,* &o. 

* Cento * has no plural : ‘ duecento,* 

200 ; ‘ novooento,* 900. 


The ordinal numerals are treated as adjec- 
tives, with a masculine and feminine gender, 
and with a singular and plural number ; 


prlmo, prlma, prtml, prime . 



. Ist 

secondo .... 



2Rd 

terao 



Sid 

quarto ... 



, 4th 

qulnto .... 



. 5th 

HCStO 



6th 

settimo . , . . 



7th 

ottavo .... 



. 8th 
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nono 



. eth 

deoimo .... 



. 10th 

undecimo .... 



. 11th 

duodecimo or dodloeeiino 



. 12bh 

tredicealmo or declmoterzo . 



. 13th 

quattordloesimo or decitnoquarto 



. 14th 

qulndioesimo, dedmoquinto . 



. 15th 

eedloeslmo, dedmoseato 



. 16th 

dlciaaaetteHimo, dediuoHettlmo 



. 17th 

dlclottesimo, dedmottavo 



. Idth 

dldaimoveslmo, dedmonono . 



. 10th 

venteslmo .... 



. 20th 

vontuueslmo, vcnteBlmopriino 



. 2l8t 

ventlduesimo. venteslmoseoondo 



. 22nd 

trenteslmo .... 



. 30th 

trentoHlmoprlmo . 



. 31st 

quaranteHimo 



. 40th 

clnquanteBluiu 



. 50th 

HeasantcHinio 



. 60th 

settanteslmo 



. 70th 

ottanteslmo 



. 80th 

novantealmo 



. 90th 

ceuteslmo .... 



. 100th 

centeslmoprlDio . 



. 101st 

diioconteKltno 



. 200th 

novecentesimo 



. 900th 

milleslmo .... 



lOOOtU 

mllloneslmo 



1 ,000.000th 

mlliardeRimo 


1 .000.000.000th 

lionultlmo .... 



last hut one. 

ultimo .... 


, 

the last 


Except for the iirst of fche month, the cardinal 
numerals are used in dates ; * II primo aprilo,' the 
firnt of A pril ; * il due agoato,* th g second of .4 ngust. 

As in English, the ordinal numbers are used 
with the names of kings : * Eduardo Settime ), 
Giorgio Quinto.’ Note the eliminafcion of tho 
definite article. 


A second numeral, after the one denoting the 
hours, states the minutes ; 

sono le eel e nove, if is nine minuies past six, 

80 Q 0 le eette meno otto, it is eight minutes to seven. 

With the number one, the verb is naturally 
put in tho singular ; 

l! r una (* ora * understood), U is one o*dock. 

For tho railway time the houi's are c^minted 
\ip to twenty -four, from one midnight Ui an- 
other. 

Notni iH * mezzogiomo* ; nnit midnight Is *mexzanoit«.' 

The Auxiliary Verbs 

‘ Essore ’ and ‘ stare ’ mean to be, * Essero ’ 
is used when the state is permanent, ‘ stare ’ 
when th(j state is transitory. Thus : ‘ lo sto 

scrivondo,’ I am writing (I do not write always) ; 
‘ egU sta neir altra camera,’ he is in the other 
room (now) ; * noi siamo alti,’ we are tall ; 

‘ cilleno sono Inglosi,’ they ai'e English. 

In their compound tenses ‘ ossere ’ and 
‘ stare ’ aro used together ; ‘ state,’ the past 
participle of ‘stare,’ being added to tho verbal 
forms of ‘ essore ’ : * lo sono stato,’ I have been ; 
‘ ella era stata,’ she luid been. Note that tho 
compound tonsos of ‘ essero ’ are formed in 
Italian with to bcy and not to have, as in English, 


*una volta. once doppio, iwoioUl 

due volt«, turice tilplo. threefold 

tro volte, three times, d!C, quadniplo, fourfold, Ac, 


Tho conjugation of 

avero, to have essore, to he stare, to be 


•^rhe days of tho week aro : 


INDIOATIVK Moon. Prksknt Tbnsh. 


Lunedl {the day of the Mwm, Luna), Monday. 

Martedl {the day of Mars), TuestUy. 

Mercolcdl {ttui day of Mercury), Wednesday. 

Giovedl {the day of .love), Thursday. 

Venerdl {the day of Venrre, Vt*nas). Fnday. 

Baba to {the Sabbath), Saturday. 

Domonlca (the day of Dt^niiiiua, the iMrd), Sunday. 

‘ Di,’ from the Latin ‘ dies,’ means day. 

The names of the months ai'o ; 

Gennalo {from Janun), Janu- June (Junius). June. 

ary. Luglio (JuUhr), July. 

Febbralo, (februariusl Fetru- Agosto (AugustUH), August. 

ary. Bettembre (septem), September. 

Marzo (Mais), March. Ottoliro (octo), October. 

Aprlle (aper. Spring), April, Novembro (uoveni), Nurember. 

Magglo (Majua), May, Deoembre (deoem), Decernber. 

The Koman year, beginning in March, ex- 
plains the numeral names given to the last four 
months. 

The names of the four seasons are : 

Prlmavera, Spring, Autunuo. A ulunrn 

Eatft., Summer. luverno, IF ii4er. 

The hours of the day are expressed by pre- 
fixing the feminine definite article to tho cardinal 
.numeral, thus : 

seno le (oie) itt^Uis three o'clock. 

sono le tie e tm quarto. U is a quarter past three. 

sono le ire meno un quarto, it is a quarter to three o'clock. 

8000 le tre e mezri). U is half-past three o'clock. 

sono le tre e tre cuartl, ft 4# a quarter to tour o'clock. 

8000 le quattro meno un quarto, Uisa quarter to four o'clock. 


lo ho, I have. 
til hai, thou hast 
e«ll ha, he faxs 
nol abliiarao, xce hai 
vi>l avete. you have 
egliuo hanno, they 
have 


avova, I had 
avevi, tfaxu heuM 
aveva, he had 
avovaino, we had 
avevate, you had 
avevano, (hey had 


ebbi. I had 
avCHti, ttiau hadnl 
ebbe, he had 
avemino, ioe had 
avestc. you hail 
eblx^ro, they had 


io sono, I am 
to sel, Ifiou art 
egll 6, he is 
noi nianio, we arc 
vol Kietc, you are 
elleno sono, tfiev 
If.) are 


iMi’KiuTscT Tense. 

era, / vms 
eri, than wert 
era. he tras 
eriivanio. uv toere 
eravate, yon were 
erano, they were 


pAwr Pefinitb. 

(ul, I urns 
font!, thou wert 
fii, he was 
fiiniino, wv fvere 
fostc, you were 
furono, they were 


lo sto, I am 
tu Rial, thou art 
ella sta. she is 
noi stlamo, tee are 
vol state, you are 
elleno Rtanno. Utey 
(f.) are 


Rtava, I was 
stavl. thou wert 
Rtava, he was 
Ktavarao, we v^e 
stavate, you were 
stavano, they ufere 


fltettl, f teas 
HtCKtl. thou wert 
stette, he urns 
Rtemmo, tve tvere 
eteste, you v^re 
stettero, they wert 


Note. — ^’i’he personal pronoun is general ty 
omitted before the vcu*b. 


Future Tense. 

awi"), I shall have saw'), J shall be starA, I shall be 
aviul, giou shall, have isaral, thmi shalt he stami, thou shall he 
avra, he shall have sarA, he shall he KtaiA, he shall l*e 

nvTcmo, we ^nll have sareino. we shall be Btarcnio, vr shall he 
avrete, yow shall have sarete. you shall be starr le, you shall 
avranno, they shall aaranno. they shall utamiino. thry shall 
have he he 
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OONDmONAL MOOP. 

avrel, I would have sarei. 7 would he starci. I would he 
avreati. thou wouldet sarestl, thou wouldat Ktarestl. Vwu wouldei 
have he be 

avrebbo, he lacmld sarebbe. he vmdd starebbe. he would 
have be he 

Bvremmo, we would aaremmo. we would Htaremmo. we would 
have he he 

avreste. you would sareBte. you would KUret^te, you would 
have be be 

aTrebbeA>,t/he]/uwu2d sarobbero. they Btaicbbeio, they 
?Mve would be would be 


The Icist three letters are the termination^ the 
preceding ones are the root of the verb. 

Throughout the conjugation the * root * never 
changes, and is always present. The ‘ termina- 
tion ’ changes throughout the whole conjugation. 

Conjugations of rms Hbgular Verbs. 
iNFiNrrivE, 

I. 11. III. 


abbli have (thou) 
abbla, {let him) have 
abbiamo. {let us) have 
abblate, have {you) 
abbiano, {let them) 
have 


iMPERATivB Mood. 
bII, be {Own) 
sla, {let him) be 
Rlarno. {let us) be 
slato. be {you) 
Hiano, {let them) be 


Htll. he {thou) 
stia, {let him) be 
Htlamo. [let us) be 
Ktl.at«, he {you) 
Htiano, {let them) he 


SuBjuNoi’ivE Moon. Present Tense. 

ch* lo abbla. that I may have 
die tu abbla. that thou mayest have 
ch* cgll abbla. that he may have 
che noi abblamo, that we may have 
die vol abblate. that you may have 
cb' eglliio abbiano. that they may have 

ch* io eia. that 7 may he 
Che tu sla. that thou mayest be 
ch* egll sla. that he may be 
che not siamo. that we may be 
che vol slate, thai you may be 
ch’ eglino slano. thai they may be 

che lo stla. that I may be 
che tu stla. thai thou mayest be 
ch* ogll atla. that he may be 
che nol atlamo. that we may be 
che vol stlato. tlud you may be 
oh’ eglino stlano, that they may be 

Imperfect Tense. 

8* lo avess!. if 7 had se lo fossi, sc lo stessl* if I were 

86 tu avessU if thou hadst se tu fossl. se tu stessl. wtere 

8* egU avcsse. if ha had s' cgU fosse, s' egll stesse, if he 

were 

B6 nol avessimo, if we had se noi fosslmo, se nol .stesfdmo, if we. 

were 

so vol aveete, if you had se vol foste, se vol steste, if yon 

were 

b' eglino avessero, if they s' eglino fossero, a* eglino steasero. if 
had they were 

Tue Gerund (used as PreHent Partldple). 
avendo. havino essendo, bdno .stando. beino 

Past Participle. 

avttto, had stato. been stato, been 


The Regular Verbs 

The regular conjugations of the Italian verbs 
are three, and they are distinguished from each 
other by the vowel which precedes the final 
syllable -rc of their inhnitive. 

The first vowel, a, denotes the verbs of the 
First Conjugation. 

Tho second vowel, c, denotes the verba of tho 
Second Conjugation. 

The third vowel, % denotes tho verbs of tho 
Third Conjugation. Thus : f. 


volare. to fly 

veiulere, to sell 

servlre. to serve 

(vol-aro) 

(vend -ore) 

(serv-ire) 

Whenever the termination is 

omitted hero. 

is like the one 

on its immediato loft. 

Indicative Mood. Present Tense. 

7 fly, Ac. 

7 sell. Ac. 

I serve, Ac, 

I am flyino, Ac. 

I am selling, Ac. 

1 am serving, Ac. 

1 do fly, Ac, 

I do sell, Ac. 

I do serve, Ac. 

vol-o 

-1 

vend -- 

aerv — 

-a 

>lamo 

-ate 

-file 

-ite 

-ano 

-ono 


7 was flyino, Ac. 

iMPERFEtrr Tense. 
1 was selling, Ac. 

7 teas sermvg, Ae. 

vol-va 

venO-eva 

Hcrv-lva 

-aivi 

-evl 

-Ivi 

-av^a 

-eva 

-iva 

-avamo 

-evaino 

-Ivamo 

-avate 

•ovate 

-Ivato 

■avano 

-evano 

-Ivano 

7 did fly, Ac, 

Past Definite. 

7 (lid sell, Ac. 

7 did serve, Ae, 

vol-al 

vend-oi 

Rerv-ll 

-asti 

-DHti 

-Ifjtl 

-6 


-1 

-ammo 

-cmnio 

-Immo 

-aste 

-ento 

-Istc 

-arono 

-erono 

-irono 

1 shall fly, Ac. 

Future Tense. 

7 will sell, Ac. 

7 Ml serve. As. 

I mil fly, Ac. 

I shall sell, Ac. 

7 tvill serve, rf*c. 

vol-crd 

vend — 

fierv-irO 

-eral 

— 

-Iral 

-erfl 

■— 

-Irit 

-ereiuo 

— 

-Iremo 

-Crete 

— 

•Irete 

-nranno 

•— 

-Iranno 

do fly {thou), Ac. 

iMincRATivB Mood. 
do sell {thou), Ac, 

do serve {thou), Ac 

Tol-a 

vend-l 

serv — 

-1 

-a 


-Iamo 

-ate 

-etc 

-Ito 

-Ino 

-ano 


7 

7 


Conditional Mood. Present Tense. 
would fly, rfre. 7 uxmld sell, 7 v>ould serve, <&c. 

should fly, d e, I should sell, de. 7 should serve, do. 


Tol-erci vend — 

-eresti 
-ereblie 
-eremino 
•ereste 
-eiebboTo 


aerv-irei 

•Irostl 

-Irebbo 

-Iretnmo 

-Ireste 

-liebbeio 


volare, to fly, vendere, to sell. aervlre. to serve. 

In conjugating an Italian verb, the first thing 
to do is to divide its infinitive into tho root and 
the termination. This is done by separating 
the last three letters of the infinitive from the 
preoed^ ones : ‘ vol-are,’ * vend-oro,’ ‘ serv-ire.’ 


Subjunctive Mood. Present Tense. . 

That I may fly, dte. That 7 may seU, Ac, That I may serve, Ac, 


che lo voM 
che tu -1 

di* egll -1 

che noi -lamo 

che vol -late 

ch* eglino -Ino 


ch* lo vend-a 
ohe tu -a 

ch* egll -a 

che noi -iamo 

che vol ‘late 

Ob' eglino -ano 


ch’ lo scrv — 
che tu — 

ch* egU — 

ohe noi — 

ohe vd — 

cb* eglino 



THE ITALIAN LANGUAGE AND LITEBATURE 287 


If I fua, &e. 

iMPEarBOT Tense. 
If I sold, Ac. 

If I served, Ac. 

Were 1 to fly, dto. 

Were 1 to sell, Ac. 

Were 1 to servei < 

se vol-astd 

se vend-essi 

se serv-Issl 

•assi 

-esHl 

-assimo 


•isslmo 

•aate 

-eate 

-iHte 


-essero 

•issoro 

Present Particii*le (seldom used). 

flyiruf 

selling 

serving 

vol-ante 

vend-ente 

fioiv-ente 

fled 

Past Pakiicipuc. 

sold 

served 

vol-ato 

veiid-uto 

aerv-ito 


Gerund (generally used instead of Present Participle). 

sellino aervina 

v^-ando veud-endo seiv*eudo 


Irregular verba ai‘o very numerous in Italian — > 
there are over seven hundred of them ; but, 
with the exception of about a scoiv, tht^y have 
irregular terminations only in tlie Ist and 3rd 
person singular and in the 3rd person plural of 
the past definite, and in the past participle. 
That is to say, they are conjugated regularly 
throughout, and have only four irregular forms 
recurring in the same phtces. 

Verbs altogether irregular are tho following : 


andare, m. 
dare, to give. 
dire, to Hay. 
dolere, (o 
dovero, to he obliged. 
tare, to doa to imke, 
morire, to die. 
parere, to seem. 
porre. to pvt. 
potore, to be able. 
rimancro, to retnain. 


Kalire, to ascend. 

Nipere, to know. 
sederc, to sit down. 
speuncro, to extinguiah, 
tenero, to hold. 
trarro, to draw. 
vulere, to he worth, 
vedere, to see. 
venire, to come. 
volere, to be willing. 


Udire,’ to hear, is only in so far irregular that 
it changes the initial ii into o whenever tho stress 
falls on it, as ‘ io odo, tu odi, egli ode, noi udiamo, 
voi udite, eglino odono,’ <Src. ‘ Usciro ’ changes 
the u into e whenever the stress falls on the 
initial u, as ‘ esco, osci, esce, unciamo, uscite, 
oscono,’ &c. The o of ‘ dovero ’ becomes c in 
the similar instance ; ‘ dovo, devi,’ &c. 

In the regular verbs tho accent on tho 3rd 
person singular of the past definite is explained 
by the suppression of the last vowel in ihe old 
and obsolete termination, as ‘ am6 ’ for ‘ amoe,’ 
or by the suppression of the last syllable, cw 
‘ vend© * for ‘ vendette.’ 

In the 1st and 3rd person singular of the future 
the accent is explained thus ; * vondere ho,* T 
have to sell, becomes * vendere 6 ’ ; and * venderd,’ 

‘ vendere ha,* he has to sell, becomes ‘ vendere 
A,’ ‘ vendera ’-—the silent h in ‘ ho, hai, ha ’ 
being replaced in modern Italian by the accent. 

The ‘ verb! servili * (used as auxiliaries) are : 

dovere, potere, sapere, volere, 
and their dependent verb takes in its compound 
tenses the auxiliary required by this verb, as 
ilhistratecl by the following examples : ‘ Egli era 
dovuto andaroi,’ he was obliged jto go there ; ‘ egli 


ayrobbe dovuto vederlo,* he ought to have seen 
him, ‘Egli non sarebbe potato partire quel 
giorno,’ he would not have been able to start that 
do,y ; ‘ egli non avrebbe potato scrivergli,’ he 
would not have been able to write to him. ‘ Egli 
non 6 saputo andarvi,’ he was unable to go there ; 
‘egli non ha saputo farlo,’ he was unable to do 
it. ‘ Egli non © voluto andarci,’ he would not 
go there ; ‘ ogU non ha voluto comprarlo,’ he 
would not buy it. 


Adverbs in Italian are formed by adding tho 
termination ^mente to the feminine form of tho 
adjective, thus : ‘ piana,* slow ; ‘ pianameute,* 
slowly : ‘ felice,* happy ; ‘ felioement©,* happily : 
* colore,* quick ; ‘ celereinente,’ quickly. 

When tho adjective ends with -c, and is pre- 
ceded by on I or by an r, tho final e is eliminated, 
thus ; ‘omabile,* amiable ; ‘ amabihnente,’ ami- 
ably : ‘antoriore,’ previous; ‘ antoriormente,* 
previously. 

The comparative and superlative of adverlx) 
are formed as with adjectives : * piil facilmente,* 
more easily ; * il pih facilmente,’ the most easily ; 
‘ facilissimamente,* very easily. 

The following are irregularly formed : 


bene, well ; meglio, heMi^ : 
male, hacily ; peggio, worse ; 
inoltu, much: piil, more ; 
iKjco, little ; meuo, leas : 


11 meglio, beat : beniasimo. very 
well. 

11 peggio. myrst ; rnalliisimo. very 
badly. 


il piu, most : 

U meno, least ; 


molttsHliuo, very 
much. 

poebiMsimo, very 
UUle. 


Adjectives may be also used adverbially 
without any modification, as : * piano,’ slowly ; 
‘fort©,’ loudly, &c, 

1'ho Itidian language is partiouloiiy abundant 


in idiomatic advoibud 
lowing : 

a iNibbo morto, vost-ebiM. 
a bizzeffe, plenlifully. 
a ])occti baciata. easily. 
a braccetto, arm-in-arm. 
a brueiapelu, point-blank. 
a capello, exactly. 
a eavallucclG. pick-a-back. 
a diritto o a Iravemo, by hook 
or by crook. 

a faccia tosta. barefacedly, 
a flur di. flush with, 
n forza dl, by dint of. 
a galla, floating. 
a giorni. shortly. 
a grand! glomate, toU/t forced 
marches. 

a malincunre. unwiUingly. 
u marclo diapetto, in spite of. 
a inonadlto, on, the fingers* 
tips. 

a I minuto. reta il. 
a occbl chiusi, blindly. 
a occhlo 0 croco, freely, with- 
out payment, 

a OGohlo nudo, wUh naked eye. 
a plcoo, Hheer, 
a pledl, on foot. 
a plenn maul, abundantty. 
a pill non poaso,ieitb all on^s 
might. 

a phi potete. with alt one*s 
might, 

a portata dl, vHthin reach. 
a auattr* occbl. tite-d-Uk. 


phrases, like tho fol- 


rompicoilo, at a break-neck 
rate, 

a Kpron battntl. at full gallop, 
a Htento, with difficulty. 
a nil dipreHso. nearly. 
a un pelo dl, very near. 
al di d’ oggi, nov'aditys, 
all' lugroNso, wholesale. 
alia bai'ba di. in spile of. 
alia buon’ ora, at last, 
alia cbciichella, ouietly^on t/ut 
sly. 

alia ditilata, straightway. 
alia fin fine, after all. 
alia meglio, aa best one can. 
alia peggio, at the worst. 
alle gpalle di, at theexpenseoh 
bel bello, slowly. 
buccia buccia, skin-deep. 
da parte, aside. 
da sb a alone. 
da eenno, in earnest. 
da sozzo, lastly. 
dl buon giado, vAllingly. 
di buon matttao, early in the 
day. 

dl peso, bodily. 
dl tanto in tanto, now and 
then. 

fuor fuora. through. 
gid di 11, thercohout. 
in capelli, bareheaded. 

In corso dl posta, by return. 

In uMdia, on ihe average. 
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hi iin amen, qviicUy. U ppr li, of. mtce. 

In uu attlmo. in a ttoinklinu. iium iinno, oraclually, 
io cHiuie io, as for uKui iiuito, mw and Him. 

lemme lemme« slowly, pmito o basta, enough. 


The pertionttl pronouns already meiitionod iu 
the conjugations of the ver]:>8 are : 

io, 1 noi, we 

tu, thou Tol, you. 

effll. he esilno, they (m.) 

oUa, she elleno, they (f.) 


*Egli* is often written ‘ ei ’ or ‘e\’ Jiut 
there are others : 

au&^to. this man queuia. litis toornan 

questt, these men quo;«iU5. these women 

cotesto, that man irotesta, that woman 

cotesti, those men CK>to.-.te, tlwse women 

cjuello, that man (yonder) tiiiell.'i, that vximan (yonder) 
Queili. iltose men (yonder) quelle, those women (yonder) 


Also the irregular forms for the luasculino 


singular nominative : 

quewtl, this man 
costui, this man 
costoro, these men 
eotestui, that man 
cotestorc), those men 
cului. that man (yonder) 
colf)ro, those men (yonder) 


qucgll, that min (yonder) 
costei, this woman 
costoro, these women 
oot-estei, that v'oma.n 
cotestoro, those fvomen 
colei, that v'oman (yonder) 
coloro, those women (yomlor) 


Tile irregular forms ‘ questi ’ and ‘ quogli,* only 
for the nominative singular. 

‘ Chi,’ mh. 0 ^ is maseuline and feminino singular ; 
and plural only with the verb ‘ essoro.’ 

Other personal pronouns are : 


nlcuno, Qualcuno. quulcheduno, someone fra.). 
aJeuna. qualcuna, qualcheduna, someoiw (f.) 


alcuno, some man 
alcuni, some men 
taluno, some man 
taluni. some men 
ognuno, each man 
chiunque. wlmever 
(m. and f.* no plural) 
qualcnmo, some man 


alcuna, some womni 
alcuiie, some women 
taluua, some vxjman 
ttilunc, some manen 
ognuna, each woman (no plur.) 


qualcuna, some woman (no i>lur.) 


Conjunctive personal pronouns are : 


mt, to me, me 

ti, to Ihec, thee 

git, to him 

lo, to her 

lo, !1. him 

hI, himself^ hersell 

la, her 


ci, to us, us 
vi, to you, yon 
H. them (m.) 
le, them (f.) 

loro, to them, them (m. and f.) 
k1, themseliys (m. and f.) 
si, to themselves (m, and I,) 


In conversation, or in letters, when using the 
3rd person, ‘ Lo ’ means to Your Lordship^ to 
Your Ladyship ; * Lei ’ and ‘ La ’ mean Your 
Lordship, Your Ladyship. 

Absolute personal pronouns arc also 
me, me : te. thee ; lul, him ; lei, her ; deeso, he ; desua, she. 


‘ Che,’ who, what, which, is the most used of 
all pronouns ; it is masculine and feminine, 
singular and plural, and is used for persona and 
things. ‘ Ne,’ of him, of her, of it, of them, 

The conjunctive pronoun procedos the verb 
in the indicative, the conditional, the subjunc- 
tive, and the imperative negative, and is not 
joined to it, as ‘ mi vide,* he saw me. It follows 
the verb when in the imperative affirmative, 
the past participle, the infinitive, and the 
gerund, when it is always joined to the verb, as 
* Pataini la lettera, ©gli parti,’ having given me 
the letter t he went away. 

* Loro * is never joined to the verb. 




For the sake of euphony, when two oonjuno- 
live pronouns are together, the i of the first is 
modified into an e. Thus, instead of writing * mi 
lo disse,’ he told it to me, you must write ‘me 

10 disse,’ and take care to remember that that 

* me ’ has nothing to do with the accusative ‘ me,’ 
but stands there for the dative ‘ mi,’ to me. 

The difference between ‘ quale ’ and * il 
quaie ’ is best shown thus : * Quale libro 

volete ? ’ which hook do you, want P ‘ 11 libro, 

11 quale volete,’ the book, which you watU. ‘ Quale 
il padre, tale il figlio,’ as the father, so the son. 
‘ (Jiiali i fioretii dal iiotturuo gelo,’ like flowerets 
by the night frost. ‘ Qual lior cadea sul lembo, 
qua! sullo tn^cee biondo,’ some flowers fell on 
her Uip, some on her fair tresses. 

I’he possessive adjective may be used for the 
possessive pronoun : ‘ Vo.stra nierce, cui tanto 
si cioiniiiise,’ thanks to you, to whom so much was 
entrusted. 

The conjunctive pronoun is used instead of 
the poKses.sive adjective when it refers to p, part 
or limb of one’s body : ‘ Mi duole il capo,’ my 
head aches. ‘ Bi ruppe il braocio,* he broke his 
arm. 

In answering i£uestions, the pronoun agrees, 
if it. refers to a noun, with the definite article or 
demuiLstrative adjective ; ‘ Siete voi le sorelle 

di quel .signore ? Si, noi le siamo,’ are you the 
sisters of that gentleman P Yea, we are. But if 
the answer refers to an adj(X5tive, verb, or noun 
without the doliuite article, the pronoun ‘ lo ’ 
is used : ‘ ossa arrivata ? Si, lo 6,’ has she 
arrived f Yes, she has arrived. 

Personal pronouns should not be repeated 
before otwh verb iu the same sentence : ‘ Io 
leggo, scrivo e parlo tutto il giorno,* / read, 
write, and speak alt Oxiy. 

Personal pronouns may bo repeated with the 
same verb ; ‘ E quel che tu fai tu, fo simil- 

monto,’ and that which you do, I do likewise. 

* Cui,’ him or her, them, or which. Thus : ‘ O 
anima oortose mantovana, di cui la fama,’ O 
courteous Mantuan soul, of whom the fame. 

* Coloro, da cui erano stati assaliti,’ those by 
wham they had been aUacked. 

Adjectives used as pronouns are : 

alquanti. some pochi, lew 

«asal. very many troppi, too many 

moltl, many tutti, aH 

parecdii. severed 


The most important 

accio(%bt. in order Uwl 
altresl, besides, also 
anebe, also 
ansdchd. rnther tkau 
benebt. although 
dot. that is 
come, as 
daccht. since 
dunque, therefore 
e. and (before a vowel *ed 
edandlo, ^so 
flnobt. until 
Ilia, bid 

nt. nor 

neppum, lad wen 


Italian conjunctions are : 

nonoRtante. nofioitAstondina 
xiuUadimeno. neverlhdess 
o, or 

onde. 80 that 
per altro. however 
percid. therefore 
perd. however 
puiobt, provided 
pure, also, vet 
*) quand* anebe. even if 
quantunque. aUhouffh 
ee anohe* even if 
eebbene, although 
ns, if 

tuttavia. neverthnUss 
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Thei*.’ use is explained in the following ex- 
amples : ' Nella sala vi erano signori e signore/ 
in the drawing-room there ladies and geiitle- 
men ‘ Incontrai una donna ed un uomo/ 1 
9net a woman and a man. * Ella e tanto bolla 
come buona,’ she is as beautifiU as she is good. 

* Me ne rioorderd finohd vivo/ I shall rnnember 
it as long as I live. * II portalettore mi portd 
non solo otto letter©, ina anoh© due involti/ the 
postman brought me not only eight letters^ hut 
also two packages. ‘ Mi prestd il libro, ondo lo 
loggessi/ he lent me the book, so that I might read 
it. * Mi died© la nuova, acciocchd ne prolittasai/ 
he gave me the news, in order that I might profit 

il* ‘ Quaoid* ancho mi prometteaso resti- 
tuirmelo, io non glielo prestoroi/ even if he were 
to promise me to return it, 1 would not lend it to 
him. ‘Hai il giornale, dunque leggilo/ you haee 
the newspaper, therefore read it. ‘ Lo loggercii, 
pord non ho tempo/ I would read it, but / have 
no time. ‘ Non ho molto danaro, tuttavia gU 
prestord quanto mi domanda/ I have not much 
money, nevertheless I shall lend him what he asks. 
‘ Qutiste sono quattro lire storlirio, ciod cento 
lire italiarie/ these are four po^inds sterling, that 
is one hundred Italian lire. ‘ O vioni meco, o 
me ne vado solo/ either come with me, or 1 shall 
go alone. ‘ Se mo lo dossi, to lo restituirei/ if 
you were to give it to me, I wotdd return it to you. 

* Benchd (sebbene) sia ignorante, d ricco,’ 
although he is ignorant, he is rich. ‘ Purche lo 
voglia, glielo dard,’ provided he wants it, I shall 
give it to him. ‘ Quantunquo sia vecchio, ama 
divertirsi,’ although he is old, he likes to a/inuse 
himself. ‘Non glielo dard, nd per danaro, nd 
senza,’ 1 shall not give it to him, either for money, 
or without. * Sembra debolo, pure e fortissimo/ 
he looks vMak, yet he is very strong. ‘Non lo 
farei neppure per sogno,* I would not even dream- 
of doiim it. ‘ Egli d mio parent©, nulladimono 
non ci parliamo,’ he is my relation, nevertheless 
we do not speak to each other. ‘ Sono andatt> a 
trovarlo, ma egli non era a casa/ / went to see- 
him, but he was not at home. ' La casa d non 
solamente grande, ma anche bolla,’ the house, is 
not only large, but also beautiful. * Nonostanto 
la sua assenza prolnngata, io non la dimenticherd 
mai,’ notvdthstanding her prolonged absence, / 
shall never forget her. ‘ Fu ucciso nella guerra. 
percid la madre era addolorata,’ he tuas killed 
in the war, therefore his mother was sorrowful. 

* Ama molto la danza, per altro d studiosa,’ she 
is very fond of dancing, however she is studious. 
‘ Soffrirei tutto, anzichd rifiutarlo,’ 1 umdd 
super anything, rather than refuse him. ‘ Dacohd 
soi qui, ti parlerd di quell’ a^are,’ since you arc 
here, I wilt speak to you aboiit that business, 

‘ Non lo prenderei, se anohe me lo regalasse,’ I 
would not have Uf even if he were to give it to me 
for nothing. 

Observe how nearly all conjunctions govern 
the verb in the subjunctive mood. 


Interjections, an their name implies, are only 
exclamations, subject to no grammatical rule, 
and thus indeclinable. The most usual am ; 


indeed 
ah. ah 
ahl, hclaa 
aiuto, help 
air erta. on gwird 
animo, courage 
avuuti, forward 
l)cne. well 
benone, very well 
bravo, well done 
deh, alas 


eb, ohl, hallo 
evviva. hurrah 
fiiori. hfoone 
guai, woe 
ohlnit*. woe ia me 
oibd, fie 
oia, oh 

oDiiU, nov) then 
via, away 
gitto, hush 


‘ Bravo ’ and ‘ zitto,’ real adjectives, may 
agree iu gender and number with the noun they 
qualify. 

‘ Aiuto, i ladri sono in casa/ Help ! thieves are 
in the. house. ‘ Al'fe, 1’ hai fatta bella,* Indeed, 
you have put your foot in it. ‘All’ oita, senti- 
uella ? ’ What of the night, sentinel? ‘ Avanti, 
prondiamo T altra trincea/ Forward, let us take 
the next trench. ‘ Benono, il vostro esercizio e 
senza errori/ Very well, your exercise has no 
mi.>*iakc. ‘ (luai ai nostri nemici,* Woe to our 
enemies. * Oibd, non lo farei per nulla al 
moiido,’ Fie, I would not do it for anything in the 
uorkl. ‘ Orsu, partiamo, e mezzanotte,’ Now 
then, let us go, it is midnight. ‘ Via, vatteno,’ 
. hmy, be. off with you. ‘ Zitto, bambino, zitto/ 
Hush, baby, hush. 


Ill 


SOME USEFUL INFORMATION 


Some figures of rhetoric in Italian : 


allUeraiitm 
amphibology 
anaphora . 

antiphraais 
aninnonwaia 
apJwreaia . 
apocope 
ballology 
chiaam , 
dUrresia 
ellipsis . 
epenthca's . 
euphernism 
hiatus . 
hyperbaion . 

hyperbole . 
idioliam 
mctalheaia . 
neohgiam . 
onomatopcaia 
pnragooe , 
pleonasm . 
protasis 
prothesis . 
aUila 
aoleciam 
syncope 
synecdoche . 
tauJMoov . 
trope . . 


. fra,’ diciotte e I dlciannove (fradlclo). 

. aggiiursl for imbrogliarsi. 

. Molto egli opr6 col Bcnno e con la mono 
Molto Koll’ri. . . . 

. lui oiiitilbiis veloce. 

. fogllo instead of lettera. 

. 've for ove ; strenio for estremo. 

. mi’ for nilc) ; maggio for inagginrc. 

. e non gli lia futto male, non gU ha fatto. 

. Ovldlo fe il terzo, e V ultimo e Lucano. 

sorgono 1 vlsd trfonfando tuori. 

. anrlato a trrtvarlo, gU disse. 

. aghero for agt». 

. h approfltt^!! instead of nibd. 

. maentro, levainil. . . . 

. cl Hou restiiti iiominl colti. che tii tt maxavl* 
glicrc^tl. 

. Infinite instead of gran numcro. 

. la peggio Tuota del carro h quella che clgola. 

. drento for dentro : Iftquatm for igquaTta. 

. c* era tal fatta di mercl. 

. st. for arftto. 

. meno for me : tone for te. 

. a me mi pare : a te ti Bta. 

. Ixmchfe moltl Ui lodlno. pochl 1* amano. 

. arricordarsi /or ricordatid. 

. h'. instead of faoente funztone. 

. a rLserva for salvo ; fonelmo instead of fummo. 
. opra for opera ; oetra for cetera. 

. come da corda {instead of arco) cocca. 

. tra tre tremendt periooU. 

. due Soli instead of due oochi. 


Some abbreviations 

Air. 

Aff«® 

A.S.A. . 

A,S.E. . 

A.S.M, . 

0 ^ 


Afredonato. 
Airezionattdrao. 
A Sua Altezza. 

A Sua Ec*<%lleuisa. 
A Sua MaeKtll. 
Carissimo 


XO 
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Oolpo 




. OolendUwlma 

d. . 




. devoto. 

(Ld. 




. devottsBlmo. 

d.d.d. 




devotisslmo dedioa. 

D. 




. Don. 

Bev. 




. Devoto. 

I>evn>« 




. Devotiasimo. 

eoo. 




. ecceteia. 

M. 




. Messere. 

Obb"® 




. Obbedientlasimo. 

Obbl®® 




. Obbligatiaaimo. 

On. 




Onorevolo. 

a. . 




. son. santo. 

S. . 




. Servitore. 

Big, 




. Signom. 

Sm* 




. Bercnlssima. 

S.B. 




. Sua Bantita. 

V,S. 




. Voslra Signoria. 

vs. 




. vostro. 


Some notable contractions ; 

aventii lor avesti tu» 7iad you. 

dammi lor mi. give me, 

danno for no. give us. 

died hr dr d (a uoi). tell us. 

diocci for dlfe for diodo cl (a nol), gave 

doiniittina for doniani iiuvtliua, to-morrow morning, 

egU for h gli. to him is, 

einmi for h mi, to me is. 

emtnlsi for i ml »1, to me U is, 

enne for 6 ne, to us is, 

esseiie for d ne, of it he is, 

east for ^ hI, to him is. 

cttl for b tl. to thee is. 

faroHti!^ hr farcati tu. would you do. 

fello for lo fo' (feco), (he) did it. 

fessi for al fe’ (fcoe), to himself he did, 

folia for fo la. (/) do it, 

fostCi hr foiti tu, were you, 

gnorsl for signor, al, yes, sir, 

hacci for ha cl, there is, 

bammi hr Im mi, to me has, 

havvi hr ha vl. there is. 

holla for bo la, (/) have it, 

hollo for ho lo, (f) have it, 

liottelo /(»r ho tl lo, (/) have to thee it. 

luaeimoo for e ae no, and if mi. 

sommeno for ml no sono, of it myself am. 

Horami hr ml aono. H) am to me. 
sond for d sono, there are. 

Homie for ne sono. of it (Z) am. 

Honsene for si ne suuo, of it theg arc. 

sta /orqueata, on/]/ in starusiuc.stamattlna, sta8era,atanotte. 

ataroe for ne stare, lo he of it. 

stu for so tu, if thou. 

tampoco for tanto poco, not even. 

vacci for va d, go {you) there. 

vassene hr si ne va, goes away from lure. 

vattene for va te ne, go away from here. 

vomene for vo* (voclio) me ne. il) want of it myself. 

vomtnene for vo (vado) mo ne, (i) 07n going away from here. 

votti for tl vo* < vogllo), I wish to you. 

besides the numerous other contractions of the 
conjunctive pronoun. 


CKxxxidrmo. cfooodile 
oocoUa, eovd 
oolazlone, coUation 
oolcmnello, colond 
comandaie, to command 
comando, command 
comlnolaie, to commence 
oommedla, comedy 
eomoditA., oommodilv 
comuue, common 
comunlcaie, to communicate 
cemforto. comfort 
coragglo, courage 
csotone, cotton 
ciespo. crisp 

delllno, dolphin 
difesa. defence 
difilcoltfi. difficulty 
drarama, drama 
duetto, duet 

ccceUere, to excel 
ecclissl, eclipse 
entrare. to enter 
erla, eerie 

esagenire, exaggerate 
esageniztone. exaggeration 

fabbricazione, fabrication 
femminino. feminine 
haba. fib 
flGinma, phlegm 
flussl. Hush (cards) 
fortuna, fortune 
frale, frail 
Fedciico, Frederick 
fuggitivo, fugitive 

galante, gallant 
galea, galley 
grancia. grange 
grossa. gross ^ 44 ) 
grotte-sco, grotesque 

ierarchla, hierarchy 
hnmaginare, to imagine 
Iminagine, image 
inc50m<xlare, to incommode 
infermo, infirm 
ingombrato, tneumhered 
innamomto, enamoured 

landa, land (barren) 
lavauthi, lavender 
leggenda, legend 
Icgittimo, Intimate 
Icttcratura, literature 
liKio, liege 
liitorale, lUtoral 
Uzza, lists 
lucchetto, locket 
lungo, long 
lussurla, luxury 

macchlna, machine 
malliiconlco, melancholy 
nianlera. manner 
maiittimc). maritime 
materia. maUer 


meocantoo. mec&mical 
mero. mere 
mlUone. miUion 
muoca, muck 
musulmono. Mussulman 

nobile, noble 
nobilUU nobUity 

obbediente. obedient 
obbediemBO, obedience 
obbedlre, to obey 
obbllgazione. abUgaHon 
obbrobiloso, opprobrious 
Olanda. Holland 
orizzonte. horizon 
oeaervare, to observe 
ostinato, obstinate 

pagglo, page (boy) 
patriottico. patriotic 
peltio, pdter 
plaueta, planet 
pittura, picture 
proa, prow 
profmuo, perfume 
provvedere, to provide 
provvidenza. providence 
provvisione, provision 
pubblico. public 

racchetta, racket 
raccnraaiidazione, rccommenda- 
tUm 

raccomandare, to recommend 
reggente, regent 
regglmcnto. regiment 
ribellione, rebellion 
riotta. riot 

scelleruio, scelerate 
scirocco, sirocco 
BompUcitdi, simplicUv 
scpolcro, sepulchre 
serio, serious 
scrragllo, seragUo 
slcuro, secure 
sldro. cider 
Honetto, sonnet 
sporgluro, i)erjurcr 
spettacolo, spectacle 
Hpola, spool 
Hprazzo, spray 
stampita, stampede 
suscettibile. susceptible 

tappezzerla. tapestry 
tesoro, treasure 
tolleraie. to tolerate 
tomba, tomb 
trlonfo. triumph 
trlppa, tripe 

umllta,, humilUv 

veemente, vehement 
vlrtd. virtue 
vittorla, victory 
vittorloao, metorioua 


Italian words only slightly different from their 
English equivalent : 


abate, abbot 

abbandonare. to abandon 
abbietto, abject 
abbominio. abomination 
abbondanza, abundance 
abbondare, to abound 
aocademia, academy 
alia, etl 

ammlrabllo. admirable 
appartamento, apartment 
appellaie. to appeal 
APPennint, Apenninee 
approvazlone, approbation 
Atagona, Arraoon 
arobltettura, arehUedure 
aztlnemsa. abettnence 
aumentare. to augment 
admaUy 


baldo, bold 
balla, bale 
bandlto, bandit 
bevero, beaver 
bordo, board 
butalo, buffalo 
buso, boozy 

cafft, coffee 
camozza, chamois 
cappella, chapel 
carattere, character 
oarota, carrot 
cattedrale, cathedral 
oattolico, caVuMc 
oerimonla. ceremony 
dtU, city 
claietto. claret 


. List of some idiomatic phrases : 

oggrottare le sopiaociglia. to frown. 

a lungo andare, in the long run. 

andare a sangue, to like. 

andare a zonzo, to stroll about. 

andare col calzare dt plombo, to go eUwly, 

appigliarsl ad un partlto. to decide, 

arare dlrltto, to behave welt. 

avere cervello d* oca, to be a fool. 

avere In tasca uno, to dislike somebody, 

avere lotto lo sclUnguagnolo, to have the gift of the gab, 

aver a male, to take offence, 

aver buona oeia, to l^k well, 

aver caldo. to feel warm, 

aver cattlva oera, to look ill, 

aver fame, to be hungry. 

aver freddo, to fed cold, 

aver fretta, to be in a hurry, 

aver luoso. to take place. 

aver rairione, to be righL 

aver sete, to be thirety. 
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aver torto, to be wrong, 
averla cou uno, to be erase with someone, 
heooaTBl T esame. to pass the examination by a Ituke, 
beie a sdnzlnl. to sip. 
here o affogare. Ho&son’s choke, 
busiardo oome tin epitafflo. as Hat as a tombstone. 
caoclaral le mosche dal naso, to have one's way, 
cadere dalla padella uella braola. to /oli jrom the tryino-pan into 
the fire, 

oercare 11 nodo net giuuchi. to look lor itovibUs, 

oercare 11 pelo nell* uovo. to look for troubles, 

ohl sa ohi* Ood knows who, 

dar a Intender hicdole per buiteme. to deceive, 

dar causa viuta, to cave m, 

dar mano forte, to hdp, 

dor mente. to heed, 

dare agio, to give a rd^anee, 

dare dl frogo, to tripe oft, 

dare fondo. to run through {money). 

dare Inoeavo a! mortl. to toasts one’s work, 

dare In suUa vooe. to scold, 

dare un pugno al cielo. to attempt tfw impossible. 

darsi la ssappa sul pledi* to put your foot in it. 

(Uro ol pan. pane, to call a spade a spade. 

esser pane e cado con uno. to be intimate friends. 

essoie a oavallo. to have succeeded. 

essero all’ ordine. to be ready, 

essere al verdo. to be beggared. 

e»seie In cattlve acQue. to he in trouble. 

essero In ritardo. to be late (of pernoiw). 

ossere nato vostlto, to be lucky. 

essere per, to be on the point of, 

essere tardl. to he late (of time). 

essere un pcccato, to be a pity, 

facile come here un uovo, very easy. 

far alto o basso, to lord U over. 

far oapltalo dl uno. to rdy on someone. 

tar capoUno, to peep. 

far fagotto, to pack up, 

fare a gara, to compete, 

faro allungare U coUo ad uno, to keep somebody waiting. 

fare a mezzo, to go shares, 

fare clvetta, to duck one's head, 

faro dldotto am tre dadt, to be very lucky. 

faro foata ad uno, to welcome somebody. 

fare fiasco, to fait. 

faro furore, to carry tfie pidfik by storm, 

fare 1 conti senza 1’ oste. to reckon wrongly. 

fare U moglo, to lie Uno. 

faro la fosta ad uno, to kilt sojneone. 

faro la posta, to watch. 

faro largo, to make room. 

fare le viste, to make-believe. 

fare 1* orocohle del mercanto, to pretend not to hear. 

fare spalle, to support, 

fare spalluece, to shrug one’s shouliUrs. 

fare tempo, to give credit. 

fare una frittata, to make a mistake. 

fare un buoo nell’ acQua, to waste one's time. 

faro un viagglo e due scrvizl. to kin two birds with one stone. 

farsl onoro del ttole dl lugllo, to boast wrongfully. 

dlo per fllo, exatdly. 

franco dl porto. carriage paid. 

glocaro un mal tiro, to play a bad trick, 

guardare In cagnosco, to scoud, 

it fare del dl, the break of day. 

impattarla con uno, to gd even wUh somebody. 

In oapolll, bareheaded. 

In frotta e In furla, with a rush. 
in tutto e per tutto, attogelher. 

In un attlmo, in a twinkling. 

to oome to, as tor me. 

legarsela at dlto, to make a note of U, 

levarsl da tomo, to gti rid of. 

llbro del quaranta, pack of cords. 

llbro maestro, ledger, 

maotnino da caff^, coffevmiU, 

maestro dl casa. buder, 

mala paiata, bod loolb^ntl. 

mandare a quel paese, to send to Botfi. 

man mano, gradudUy. 

maroa alta, marea bassa, high tide, hw tide. 

menaro In lungo, to drag o long whUe, 

mettero a ropentaglto, to endanger, 

mettero 11 neio sul bianco, to loHto, 

mettero in mess), to deceive. 

mettore in sesto, to make things Hdy, 

mettero tempo in meaao, to delay, 

mettero troppti came al fudoot to Aaro t^ ncror in (As rrro. 


mettcTsl la via tra le gambe, to start, 

moneta spicdola, smaU change. 

mostiare la luna nel pozzo, to deceive. 

non far caldo ne freddo, to be indifferetU. 

non mangiaro d* una cosa, not to umkrsland a thing. 

non sapere ovo dar dl cai>o, not to know what to da. 

non vedor 1’ ora. to long for. 

pagarla aalata, to pay dearly. 

pane dl Spagno, sponge-cake, 

peggio cho peggio, toorse than ever, 

pelle pelJt*, skin-dt^rp. 

per date e fatto di. because of, 

per diritUj c per traveiso, by hook or by Cfook, 

per farla corta, to make a long story short, 

per giiiiita, into the bargain. 

pescarc uel torbiclo, to fish in troubled waters. 

iKJstare 1* aequa nel mortalo, to waste one's labour. 

pleno zimpo, chokefuU. 

pigllir cappcllu, to take offence. 

pigliaro coramlato, fa take Icare, 

pigllaro il soprxvveuto, to take the upper hand, 

pigliare un grAnelilo, to be mistaken. 

pid lungo d* un dl seiiza pane, very hng {time), 

porre mciite, to herd. 

imrtar dvettc ad AUme, to carry coals to Newcastle, 
puHto come un dado, very clean. 

Quando nuii. if ever. * 

qujinto mal, n}rr so much, 

queslo poi, tfs for this. 

qul sta il busillis, here is the rub. 

tendere pan iKjr focjiwila, to give tit for tat. 

lestaro con un palmo dl naso, to be fooled. 

riinanero con le inoscho In niano, to be left fooird. 

saltare dl palo In frayc^ji, to wander from one Ui (mother subiecl, 

sano come un petce, very healthy, 

sano e salvo, safe and saund. 

HCrivere immc una gallina, to tt*n<e a very bad hind. 

se non se, hut. 

seta canglante, shot-silk. 

sganascuirsi dalle risa, to laugh immoderately, 

Kpillatico, pin-money. 
staro a bada, to toait. 

stare a Mtecidietto, to be on short commons, 
stare a tu per tu, to be un euual terms, 
stare bene ad uno, to scree him right. 
stare colie man I In inauo, to be idle. 
stare fresco, to be in a sorry plight. 
stare sopra le spine, to be on tenterhooks. 
stare suUe sue. to stand on one’s dignity, 
stlllarsl il cervello, to rack one’s brains. 
stringersl ncllc spalle, to shrug one's shoulders. 
tal del bill, so and so. 
tale quale, like. 
tauto quauto, somehow. 

tenero il pledo In due staffo, to run with Vie hare and chase wiXh 
the hounds. 

tenere le inanl In pasta, to have a finger in the pie, 
tenor mano, to help. 
testatico. poll-tax. 

timn? glu a refe doppio, to exaggerate. 

tt)iTan! 11 cielo col dito, to be very happy. 

toniare a bomba, to return to the subject, 

tmrre parti to da, to profit by. 

trovarsl nelle male peste, to be in a bad plight, 

tutt’ alTatto, alUtgcther, 

tutto altro che, anything but. 

tutto che, although 

una nrnta di canl. a pack of hounds, 

usc'.in* dal ganghcrl, to lose patience. 

usdre fuorl del seininato, to wander from the stbiecL 

vemlere gatta In sacxx>, to sell a pig in a bag. 

vendcre lucdole per lantomo. to deceits. 

venlr futto. to succeed. 

venir 1’ aquoiina in bocca, to make one's moulk water. 

venlr la pelle d’ ocn, to shiver. 

venire la palla al balzo, to get the chance, 

via Boordatola, a slwrt-cut. 

volesse 11 delo, would to Beaven, 

Some English proverbs with their Itnlinn 
equivalents. 

The rich mart has always plenty of fnendo. 

Abbi piir fiorini, che troverai cugini, 

A wise man is seldom wrortg. 

A ben s* appiglia, chi ben si consiglia. 
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Where there ia a wUU there ia a way. 

A buona volontd., non manca fetooltii. 

A word ia enough to the wise. 

A buon intenditor, poohe parole. 

A had workman dislikes his tools, 

A oattivo zappatore^ ogni zappa gli ^ pesoro. 

Do not look a gift horse in the mouth. 

A caval donate non ei guarda in booca. 

To give advice is always very easy. 

A chi consiglia, non duolo il capo. 

Hunger is the best sauce. 

A chi 6 affamato, ogni cibo 6 grato. 

The evil’doer never prospers. 

A chi mal fa, mal va. 

Still waters run deep. 

,, Acqua chejia rovina i ponti. 

A lost opportunity never returns. 

Acqua paseata non macina mulino. 

Love is blind. 

AHezione accieca ragione. 

Charity begins at home. 

Aiuta i tuoi, e gli altri se tu puui. 

A friend in need is a friend indeed. 

A1 bieogno si conosce T amioo. 

A servant needs pat'ience, whilst his master needs 
prudence. 

Al servo pazienza, al padrone prudenza. 

Cod's love is our best guide. 

Ama Dio, o non falliro. 

Faint heart never won fair lady. 

Amante non sia, chi coraggio non ha. 

Even a worm will turn. 

Ancho la mosca ha la sua collera. 

Build a golden bridge for a flying enemy. 

A nemico che fugge, i>onte d’ oro. 

There is no place like home. 

A ogni uccello, suo nido h bello. 

Every little makeJi a mickle. 

A quattrino a quattrino, si fa il fiorino. 

Enough is as good as a feast. 

Assai d ricco a chi non manca. 

Speech is silvern^ silence golden. 

Assai sa chi non sa se tacer sa. 

He calls the tune who pays the piper. 

Attaooa 1* asino dove vuole il padrone. 

Strike the iron when hot. 

Batti il ohiodo quando b caldo. 

What cannot be cured must he endured, 

Bisogna fare di necessity virtd. 

Live, and let live. 

Bisogna vivere, e lasoiar vivere. 

Oood unne needs no bush. 

Buon vino non vuol frasoa. 


A harking dog does not bile. 

Can che abbala non morde. 

There is no place like home, 

Casa mia, casa inia, 

Per piccina che tu sia, 

Tu mi sembri una badia. 

Love me, love my dog. 

Chi ama me, ama il mio oane. 

He who seekSf finds. 

Chi corca trova, o chi dorme non piglia posci. 

Forewarned, forearmed. 

Chi e awisato, 6 armato. 

Give a dog a had name, and then hang him. 

Chi 6 diffamato, 6 mezzo inqDiooato. 

Marry in haste, repent at leisure. 

Chi erra in fretta, piango adagio. 

The best help is self-help. 

Chi fa per se, fa per tro. 

More haste, less speed. 

Chi ha frotta, indugi. 

Health is wealth. 

Chi ha la sanita, 6 ricco o non lo sa. 

Do not put off till to-fnorrow what can he done 
to-day. 

Chi ha tempo, non aspotti tempo. 

Sow the wind, and. rexip the whirlwind. 

Chi mal somina, mal raccoglio. 

The leopard cannot change Us spots. 

Chi nasco lupo, non inuoro agnello. 

Look before you Imp. 

Chi non guarda, non vode. 

Nothing venture, nothing gain. 

Chi non risica, non rosica. 

OrcLsp all, lose all. 

Chi piu abbraccia, meno stringo. 

First come, first served. 

Chi priina aniva, prima macina. 

God helps those who help themselves, 

Chi s’ aiuta, Dio V aiuta. 

Slow and 8^lre. 

Chi va piano, va sano e va lontano. 

With nothing, nothing ia done. 

Col nulla non si fa nulla. 

Everything comes to those who wait. 

Col tempo e colla paglia si maturano le nespole. 

Short accounts nuzke good friends. 

Conti spessi, amicizia lunga. 

Forewarned, forearmed. 

Cosa prevista, mezza prowista. 

May God protect me from those I trust, 

For I shall guard myself from those 1 mistrttsi. 
Dai miei amici mi guardi Dio, 

Chd dai nemici mi guarderd io. 4 

There is many a slip between the cup and the lip. 
Dal detto al fatto, o’ d un gran tratto. 
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Knowledge ia wealth. 

Dal sapere vien 1’ avere. 

A nmn w known by the cotnpany he keeps, 

Dimmi oon ohi tu vai, e ti dird che fai. 

There ia no smoke witimd fire, 

Noa c’ ^ fuooo senza fumo. 

Do y<mr diUy and shame the devU, 

Fa il dovere, e non temere. 

Murder will out, 

Oran peccato non pud star oelato. * 

Good wine needs no hash, 

11 buon vino non ha bisogno di frasoa. 

The devil is not so black as he is painted. 

II diavolo non h brutto quanto si dipingo. 

To lose time grieves moat those who know most. 

II perder tempo a ohi pid sa pid spiaco. 

Far fro 7 n sight, far from mind. 

Lontan dagli oochi, loritan dal ouore. 

Appetite is the heat sauce, 

L’ appetito non vuol salsa. 

Misfortunes never cotne alone. 

Le disgrazie non vongono mai sole. 

The idle man ia always in need, 

L* ozioso 6 sempro bisognoso. 

Man proposes, and God disposes, 

L’ uomo propone, e Dio dispone. 

A bird in the hand is worth two in the bush. 
Meglio un uovo oggi che una gallixia domani. 

It is not all gold that glitters. 

Non b tutt’ oro quol che riluce. 

Every dog has its day, 

Ogni graiichio ha la sua luna. 

There is no rose without thorn, 

Ogni rosa ha la sua spina. 

Do in Rome as the Romans do, 

Ovunquo vai, fa come vedrai. 

Speech is silvern, silence golden, 

Parla poco e ascolta assai, 

£ giaminai non fallirai. 

Penny saved, penny gained, 

Quattrino risparmiato, quattrino guadagnato. 

A rolling stone gathers no moss. 

fiasso che non sta fermo, non vi si fennaii mosche. 


Different meanings of words : 


ftbitato* inhabited 
abusare* to abuse 
aooanto* hv the side 
accentare. to imt an aeoeni 
aouto, sfiarp 
adatto. apt 
alQttare. to let Klmd) 
agio (n.). land 
alo, tvior 
atbaro. kea 

amo. fithduMh 
atilma, soul 
appitsare, to lumo up 
Wtam, edtemoTda 


vcutlto, dressed 
biattlmare, to blame 
acooHto. dose 

accentuarc. to put Vie stress 
agiizeo, pointed 
addato, moare, used to 
appiglonaiG. to let (house) 
agio (adj.). sour 
tutoie, ffuardion 
atberello. phial 
alloro, (aurd 
amo, / love 
anlmo, eourage 
Impfcme. to hang (a man) 
pnaao,near 


aideie. to bam . aidlie. to dare 

afnorbito, absorbed amorto. enrapt 

astratto. ebstract dLstratto, distracted 

attimu. smaUest amount of time atorno. smaUest amount o1 mailer 


avanti, Itefore (time) 
avvisare, to warn 
baffuto, with rrmstachioa 
ballii. bale 
balena. whale 
banda, band 
baro, card-sharper 
battoglia. batUe 
baitere* to beat 
bocca. viovUt 
blcdiiere, glass (drmhing) 
bisogna. business 
boia. hangman 
biacclo, arm 
breve, short (time) 
busta, envelope 
caffettlom, coffee-ixd 
calle, lane 
canape, tow 
capello. hair 

Oipitale (ni.) capital (rmoiey) 
carlca. office 
cattlvitA, captivity 
cavulletu. locust 
cavallo, horse 
cellbe, bachelor 
ocra. wax 
chlave, key 
clRlio, eyebrow 
hill 

ct)lpa, fault 
condotta, behaviour 
consiglio, advice 
oontadluo. peasant 
contesa. Quarrel 
copia, copy 
corte, court 
oorsa, race (horse) 
ernta, coast 
ciimU), parson 
defornie. deform 
dianzi, before (tbiie) 
difendere. to defend 
dipoi. afterwards 
dire. U) say 
distogUere. to distrad 
divisa, uniform 
Uoglia, iMiin 
donna, woman 
duca, duke 
(V:it)iziono, offer 
esiile, exile (un) 
fallaro, to be misUtken 
fallo, fault 
fama, favw 
famigiia, family 
fascia, scarf 

f.'iscina, bundle of firewood 
fata (la), fairy 
llnchfe, until 
flne (il), aim 
il(xxx>, tassel 
dutare, to smell 
fogUa, leaf 
folia, mn^ 
fossa, grave 
freddo, cold 
Higare, to rout 
fugglre, to run away 
genitorc, parent 
germano, brother 
gUiro, dormouse 
giocare, to play 
idnbba. iackd 
gogna, ihe stocks 
grngia, favemr 
grldare. to shout 
itmbltato. disinhahilted 
Inoendio, conflagration 
ingegno. ctevemess 
In grazia dl. thanks to 
lagnaisl. to complain 
tampa, lamp 
latta, zinc 
legato, legacy 


davanti. before (place) 

conHigUaiD. to advise 

patiuto. puffy 

palla, baU 

baleno, liaMning 

bando. prodamation, banishment 

barone. baron 

battagUo, bdl-clapper 

combatteie. to fight 

boccia, flask 

vetro, glass (pane) 

bisogno. want 

buoi, oxen 

bracco. hound 

corto, short (apace) 

busto. corset, bust 

caffcttieie. coffee-house keeper 

cailo. com 

Oanapo. rope 

capimllo. hai 

calitale (f.). capital (city) 

carico, laden 

cattiveila. wickedness 

cavalletto, easel 

cavaliero. knight 

nubile, spinster 

cero. toper 

chiavistello. lo<h 

dpiglio, frown 

csollo, neck 

wlpo, blow 

condotto. drain 

condlio. council, ecclesiastical 

concittadino. fellovi-cUizen 

contessa. countess 

coppla, couple 

cortilc, courtyard 

coTHO. racecourse 

costo, cost 

vicarlo. curate 

difformo, different 

dliianzi, before (place) 

pToibire, to forbid 

dopo. since 

parlare, to speak 

diveitlre. to amuse 

diviso. separated 

dogiio, mourning 

donno. master 

diice, leader 

espoKisMoue, exhibition 

euile. thin 

fallire. to fail 

fald, bonfire 

fame, hunger 

famlglio. stableman 

fasdo. bundle 

foKchio. fascination 

fate) (il), fate 

afUnt lib. in order that 

fine (la), end 

flacco. feeble 

ilflutare, to refuse 

foglio. sfieet of paper 

fola. fib 

fosfio. ditch 

freddare. to Mil 

tiafugaie. to hide 

sfuggiie, to avoid 

parente. reUtiion 

Tedesco. Oerman 

giro, tour 

souare. to play (music) 
glubii. lion's mane 
ttgognare, to long for 
grade, thanks 
Kgildaie. to scold 
abltato. inhobikd 
fuoco. fire 
genio, genius 
dl grada, please 
complangero. to pvty 
lampo. lightning 
latte, milk 
letaggio. inheritance 
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leute, Uns 

lentlgine. lentil 

levaro, io take off 

soUevare. to lift 

llbbra, pound {umoht^ 

libro, book 

librare, to poise 

Uberare. to liberate 

lima. Me 

limo, slime 

lode, praise 

lodo. award 

lordo, dirtu 

pesante, heavy 

loto, mud 

lotto, lottery 

lotta. etrugole 

lotto, lottery 

luce, UoM {aun) 

iume, light {.candle) 

luQgo. olons 

lungi. afar 

luaso, luxury 

luKsuria, lust 

maeatro, teacher 

padrone, master 

maeHtro dl casa, buUer 

padrone di casa. master 

mane, mominy 

mauo, hand 

manlca, sleeve 

inanico. handle 

marcla, march 

iiiarcio, rotten 

matto, mad 

mattone, brkk 

mazza. maxe 

mazzo, bunch 

meate, mind 

mento, chin 

meridiauo, meridian 

meridionale, southern 

mese, month 

masse, harvest 

measa, masa 

messe, harvest 

meta, goal 

meta. half 

mezzo, half 

mezzo, over-ripe 

mlglio, mile 

mlglio. millet 

xoioa, mine {militarv) 

mlniera, mine {gold, d:c.) 

mlraro, to stare 

ammirare., io admire 

misero, miserable 

avaro. miser 

moda, lotion 

modo, manner 

mola, mole 

molo, jeUv 

inondo. uiorld 

mornio, dean 

mota. mud 

moto. movement 

nanna, luUaby 

nonno, grandfather 

nel. in (he 

nel. beauty-spots 

notare, ta note 

notare. to swim 

onda. wave 

6nde, therefore 

opposto. opposed 

in faeda, opposite 

ora, hour 

ora, now 

orbe, world 

orbo, blind 

orza, weather-side 

orzo, barley 

OHtrlca. oyster 

stnizzolo, ostrich 

pabna, palm 

paltno, span 

Paul, loaves 

panui, dothes 

passagfflo, passage 

pasaeggio, promenade 

pasta, dough 

paste, repost 

patto, condUbm 

compatto, agreement 

pedata, kick 

spedato. footsore 

pelo. hair 

ixjlle, sidn 

pesca, fishing 

liesca, peach 

pozza, piece of cloth 

pezzo. piece 

piaggia, shore 

piagglare, to fUiUer 

pianta, plant 

pianto, weeping 

poll, poles 

Polacchi, Poles 

poltrona, coucfi 

poltronu, cotvard 

pondo, toeiofd 

pontc, bridge 

porta, door 

iKjrto, port 

potere, potver 

jJOdere, estate 

pioda, shore 

prodc, bfave 

prodiglo, prodigy 

piodigo, prodigal 

progettare, to plan 

sporgere, to proied 

proposta, proposed 

proposlto, purpose 

pupilla, eyelid 

pupillo, pupil 

putare, to lop 

reputarc, to repute 

querela, complaint 

rlssa, quarrel 

raccolta, collection 

niccolto, harvest 

raccouto, tale 

conto, account 

ragna. spider’s web 

ragiio, spider 

razza, race 

razzo. rocket 

reFOcaro, to annul 

rlevocare, to recaU 

rieantare, to sing again 

rldirsi, to recant 

rlcetta. prescription 

rkMitto, shelter 

rlva, shore 

rlvo, river 

rlTenire, to return 

rinveulre, to find again 

roba, property 

veste. dress 

romanza, song 

Tomanzo, novel 

saetta. ffiunderboU 

setta, sect 

sala, drawing-room 

sale, salt 

saldare, to pay off 

KOldare, to enlist 

salute, health 

Baluto, aretUng 

soolta, Seoul 

scorta. escort 

soopa, broom 

Hcopo, purpose 

soritta. contrad 

scrltto, written 

seno, hosm 

Bonno, wisdom 

seta. siU? 

sete, ^irst 

sfacoeudato. idle 

Hfaoclato, barefaced 

gogno. dream 

sonno, steep 

soma, had 

somma, sum 

gp^iiid, diMppeand 

sparuto, siddy 


spedaJe. special 

. speziale. chemist 

specie, species 

spezie, spices 

spiUa. pin 

BpiUatloo, pin-money 

statlco. hostage 

testatlco. polt-taas 

stile, stile 

stUo, graver 

strano, strange 

Btianlero. foreigner 

suddlto, subject of a king 

ifoggetto. subject-maUer 

suola, sole {boot) 

suoto, soil 

tacoo. heel 

tacchinof iv/rkey 

taglia, ransom 

taglio. cut 

tagliare, to cut 

tagUegglare. to blackmail 

tela, linen 

telo, arrow 

testa, head 

tost^ text 

tomare, to return 

volgersi, to Cum 

tufo, tufa 

tuffo, plunge 

udire. to hear 

intendere, to understand 

urtare, to push 

tar male, to hurt 

valle, vall^ 

valto, rampart 

vela, sail 

velo, i?cil 

veto, veil 

velto, fleece 

ver (vero), true 

(verso), towards 

verso, line of poetry 

stanza, verse 

vita, life 

vite, vine, screw 

VO, (/) go 

vo’, (/) wish 

volare, to fly 

iuvolare. to steal 

volisi, time 

volte, face 

voto, vow 

vuoto, empty 

zappa. spade 

spada, suwrd 

zucchcro. sugar 

sughero, cork 


Some verbs which appropriately ©xpi*6ss the 
actions of animals : 

L’ asino mglia. 

II biio niuggliia, imiglia, miiggisoo. 

II vMio abbaia, latra, giiaisce, ringhia, scodin< 
zola, iiggiola. 

II oavallo nitrisee, scalpita. 

II oorvo gracchia. 

L’ ck'fante barrisoe. 

II falco stride. 

La gallina croccia, ohiocoiola* gracida, pigola, 
nispa, ruzzola, schiamazza^ staruazza. 

II gallo canta. 

II guito miagola, gnaula. 

L’ insetto ronza, pinza. 

11 Icono mggisce. 

II lupo ulula, urla. 

La mosca ruiiza. 

L' oca grida. 

11 pappagallo sqnittisoe. 

La pocora bula, bruca. 

II posco guizza. 

II pipistrello zirla. 

11 porco grugnisco. 

La rana gracchia, graoita. 

La scimiiiia grida. 

La serpo sibila. 

L’ uccollo canta, garrisoe, cinguotta. 

L’ uomo parla. 

II vonto tira, trae, spira, poggia. 

Pollice, thumb ; indico, first fingtr ; medio, 
second finger; anulare, iihird finger; mignolo, 
litUe finger, 

IV 

SIX CENTURIES OF ITAUAN 
LITERATURE 

At the beginning of this sketch we have ©n* 
deavoured to explain how the Italicui language 
was gradually developed from the Latia^ in the 
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course of many oentunes^ until it reached its 
highest perfection in the writings of Dante. 
After the Treowito (1275-1375) there was a 
period of nearly a century, during which took 
place a certain revival of Latin and Greek 
studies almost everywhere throu^out Italy. 
The fall of Constantinople, which brought to 
Italy numberless refugees with an immense 
number of Greek manuscripts, otjntributed 
powerfully to this revival. During this period, 
named the Quattrocento (1375-1475), hardly 
any important work was written in Italian, tho 
learned men having resumed tho expression of 
their ideas in the Dvtin language, which they 
wrongfully believed to be a better medium of 
disusing knowledge than tho Italian, uiunindful 
of the facit that by the use of Latin they limited 
to a small circle of men truths which would 
otherwise have reached a far larger number 
of readera. 

Some minor but more popular writers con- 
tinued, however, the work of the Trecento, by 
their chronicles, short stories, imaginary lives of 
saints, and books of travel. Among those who 
wrote in Italian were Agnolo Pandolfini, Loon 
Battista Alberti (the earliest writer on fine 
arts), lAiigi Pulci (tho great humorist), Angelo 
Poliziano, and Lorenzo de’ Medici. 

It was, however, in the glorious Cinqueconto 
(1475-1575) that Italian literature and Italian 
fine arts reached their highest point of greatness 
and refinement. The art of printing was then 
spread nearly everyw'here in Italy, Aldo Manuzio 
having brought it at Venice to a perfection that 
was never surpassed in later times. Naturally 
this contributed wonderfully to the general diffu- 
sion of knowledge. 

In Michelangelo (1475—1504), Leonardo (1452— 
1519), Benvenuto Cellini (1500-1570) and Vasari 
(1512-1674), we find the most wonderful ex- 
amples of the rare union of literature and art 
in the same groat men, and in the highest per- 
fection. 

Michelangelo poetry, especially the sonnets 
to Vittoria Colonna, the gifted widow of the 
Marquis of Pescara, C!ommander-in-Chief of the 
troops of the Emperor Charles V in Italy and 
hero of the battle of Pavia, in which he made 
prisoner Fiancis I, King of Franco, are full 
of sweet tenderness as well as of platonic love, 
and bear comparison with tho best of Petrarca. 
His private correspondence, which fills two largo 
volumes, gives us a correct insight into the 
private lives of the artists and statesmen of 
that time. 

Leonardo's TraUato deUa PiUura is an in- 
valuable and very useful work on tho art of 
painting, and is among the best classics of the 
Italian literature. 

Benvenuto Cellini wrote his Vita^ the best 
autobiography ever written in any language, 
whfdi has been translated into German by 
Goethe, and into English by Eosooe. Thm 


is no more entertaining book, nor any which 
shows more vividly tho daily life of artists in 
tlio six+oonth century. It has, moreover, the 
merit of telling the truth, even when the truth 
is to the disadvantage of the writer. His days 
at the French Court of Francis I are full of 
interesting political information and Court 
scandal. 

To Giorgio Vasari, the gifted author of the 
Lives of the Painters and Sadptors of the Eenais- 
mnee^ wo are indebted for all wo know about 
those artists, with whom the author was per- 
sonally acquainted, and whose works ho dis- 
cusses as an artist. Modern writers have criti- 
cised Vasari's Lives as those of a gossip, whilst 
getting from them all tho real information, of 
which tlu'y avail themselves so freely. As a con- 
temporary wrif»er, and one who knew tho people 
of whom he was writing and their artistic works, 
Vasari has this advaniago over every other 
biographer of tho artists of the Italian Renais- 
sance ; and since his time everyone who has 
endeavoured to write al^out them has been 
an ungrateful plagiarist of his liiographios. Fore- 
most among these, and most notorious, have been 
the Gorman writers, who in this branch of human 
knowledge, lis in every other, have assumed a 
Kuperit)rity, the only foundation for which is to be 
found in their own presumption. The only rela- 
tion which Huns have to the fine arts being that 
which is fully acknowledged by the civilised 
nations of the world, and to which their wars 
bear witness, being that of destroyers or 
looters. 

Machiavelli (14(>9-1527), the greatest prose 
wrik>r of all ages in Italy, united to the beauty of 
his style the cleepest knowledge of the philosophy 
of Jii.story and statecraft, and his works have 
])Oon translated into all modem languages. 
Guicciardini (1482-1540) was an historian of 
sterling lit(H'ary merit. Ariosto (1474-1633) is, 
after Dante, tho great(wt Italian poet, whose 
imagination has hardly a rival in any other 
literature. He was also a great master of style, 
the artistic simplicity of vJiich adds to the 
reading of his immortal poem pleasures hardly 
found in the reading of Dante. It is enough 
to state that, although written four centuries 
ago, there is not in the immense length of the 
Orlando Fiirioso a single word which could 
bo called obsolete, or not be understood by 
any educated Italian of to-day. At the head 
of all Italian humoristic poets stands Bemi 
(1497-1535), who even gave his name to this 
kind of poetry, called “ bernesca.” If ho has 
any rival in other literatures, they can only bo 
found among the American humorists of modem 
times. With all this, ho is also a very refined 
writer, whose deep knowledge of tho language 
can only be compared to tho perfection of his 
style. Thus he has become one of tho most 
popular writers among the Italian classics. 

if the style of Ma^iavelli is perfect in its 
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foroe and oleomess^ that of Agnolo Firenzuola 
(1493*1548) is unsurpassed for its oharm and 
wealth. His works are a mine from which all 
the purest and sweetest words of the language 
can be got with the least trouble and with the 
greatest pleasure. His prose is the most enter- 
taining which is to be found in Italian literature. 

This period in the history of Italy was not 
only glorious for the excollenoo of its literature. 
The fine arts reached in that country their 
highest perfection in the modern world ; and no 
comparison can be made of their immortal works 
to any others than to those of Greece. 

Hellenic art, the most glorious plastic mani- 
festation of the human mind, began to decay 
after the fall of Hellenic independence. Under 
the Homan Empire this decay was slow but 
steady; and during the Dark Ages that fol- 
lowed the fall of the Roman Empire, under the 
Greek emperors, we find it transformed into 
what is called Byzantine art, which was only a 
dim and distorted recollection — often a mecha- 
nical reproduction — of the only plastic expres- 
sion of the human mind, until in the thirteenth 
century the Italian Renaissances burst forth 
with Niocola and Giovamii Pisani, Arnolfo di 
Lapo, Cimabuo and Giotto, the giants who mostly 
Cf^ntributed to free mankind from the monstrous 
darkness of the Middle Ages. These were the 
men who first, with the breath of their genius, 
breathed life into the dead forms of the plastio 
arts; and, as Lord Lindsay said, “ Whatever of 
highest oxcollenco has been achieved in sculp- 
ture, architecture, and painting, not only in 
Italy, but throughout Europe, has been in 
obedience to the impulse they primarily gave.” 
This awakening was not limited to architecture, 
sculpture, and painting. A religious upheaval 
was also taking place; and the Crusades had 
contributed their share to it. At the same time 
there was created in Italy a new language, 
which could vie with that of Greece in its 
beauty, and which foiuid in Dante its greatest 
writer. Philosophy also began the struggle to 
free itself from the bonds of scholasticism, 
whilst Guido d’ Arezzo found for music a uni- 
versal language. 

The awakening of the Italian people to their 
civil rights had preceded for some time this 
period, when the republics of Venice, Genoa, 
Pisa, and Amalfi wore the most flourishing of 
European States. Some of the immense wealth 
which they acoumulatcxl was liberally spent in 
the foundation of hospitals and libraries, and 
in the building of cathedrals and town halls, 
which to this very day are standing monuments 
of the high point of progress and oivilisation 
reached in some parts of Italy in the thirteenth 
century. 

As in classical Greece, so in Italy at this time 
of the Kenaissanoe, artists did not trouble them- 
selves with the modem problem whether art 
should limit its scope to the imitation of 


Nature or extend it to its interpretation.” 
They were quite satisfied with following and 
imitating Nature as closely as possible. This 
idea was expressed very plainly and clearly by 
Dante, the great friend of Giotto, in the words : 

•• PbUosophy.** he said. ” to him who heeds It, 

Noteth, not only In one place alone. 

After what manner Nature takes her conxse 
Flom Intellect Divine, and from its art ; 

And if thy Physics carefully thou notest. 

After not many paires shalt thou find. 

That this your art as far as possible 

Follows, as the disciple doth the master ; 

So that your art Is, as It were, God’s irraudchild.’* 
(Longfellow’s tianslatiou. Inferno^ o. XI.) 

In Greece the ideal of personal beauty was 
wholly physical . Their academics, tlieir schools, 
and their games led to a life mostly passed out 
of doors ; and the populace of Athens sat and 
witnessed the gorgeous spectacles of their 
theatre under the blue sky of Greece, with the 
sunlight glinting on the snowy marbles of the 
vast proscenium. This out-of-door life pro- 
duced results in the purely physical ideals of 
strength, symmetry, <V-c., moro in men than in 
women ; and so it came to pass that their 
Apollo was far superior to their Ai)hrodite8. 

Thougli tlio Romans attributed more beauty 
to woman, they did not limit it to their face 
only. Tho very w()rd for beauty was “ forma,” 
implying p<'rfeel-ion in tho whulo person. 

Before tho Renaissance, woman had never been 
acknowlodgc^d as tho equal of man. To lift 
woman to tl\e same level os man was tho silent 
work of thirteen centuries of Christianism. Tho 
worship of the mothc^r of Christ, in its very 
exaggeration, aided by the ages of chivalry, of 
the Crusades, of tlie troubadours, and by tho 
great Italian poet, who was able to write of her ; 
“Woman, through whom alono mankind enjoys 
tho highest bliss in that part of heaven nearest 
to God ” {Inferno, c. II), all contributed to it. 
Thus modern art acknowledged in woman the 
ideal of beauty, whether she bo portrayed os a 
Madonna or as La Gioeonda. In this new ideal 
the physical beauty is tempered and purified 
by tho spiritual. Foroe and “ forma ” gave 
%vay to loveliness and charm. Tho ideal of 
beauty passed gradually fi’om the masculine to 
the feminine type. To these qualities the face 
is the true index ; and hence woman’s face—' 
its features and expression — are held as the first 
and most important test of beauty. 

The faces limned by the Italian painters, 
though they may have lost the faultless regu- 
larity or the masculine severity of those of the 
Greeks, have gained in their new womanhood 
a wistful, appealing, mystical look, eloquent 
evidence of the higher position to wliich woman 
had been raised. As late as BottioeUi^this type 
of beauty and this conception of it are supreme 
in Italian art, and the exquisite creations of 
that painter give the most perfect and the most 
wonderful expression to ideal loveliness, radiant 
in a glory which is almost divine. 
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In, some of the Italian painters of the Kenais* 
sance we see a temporary reversion to the 
Orseco-Boman theories of beauty — oRt for ex- 
ample, in Titian, who aet off the female form 
with all the splendour of that master’s marvel- 
lous colouring and unequalled voluptuousness. 
This return to older forms of beauty is still 
more prominent later on, in the strapping 
Flemish beauties so frequent on the canvases 
of Rubens, 

The tendency of subordinating the purely 
physical to the intellectual and emotional has 
gone on progressing to such a point that nowa- 
days it is almost wholly in the face that tho 
liighest possible ideal of pure lovelmess is sup- 
posed to lie. 

Torquato Tasso (1544-1 695) may be oonsideretl 
either as tho last poot of the Cinqueconto or 
the first of the Seicento (1575-1675). His poem 
OcrvaaUnvnie liherata is still very popular, and 
its religious subject endears it to the majority 
of Italians. Its stylo is very simple and clear ; 
and the episodes by which it is filled are pleasant 
and emotional. His genius and his works are 
not, however, to becoinpared to those of Dante, 
or oven Ariosto’s ; and he is correctly described 
as the first poot of the Italian Decadence, or 
tho Soiconto (1675—1675). Ho lived tho most 
iiiiserablo and most romantio life of any poot ; 
and of him there remain five big volumes of 
letters, in which ho complained of his hard fate. 
But ho has loft us a real literary gem in his 
pastoral drama, tho Anihita, tho most beautiful 
in Italian litoraturo. Chiabrera (1562-1637), a 
minor poet, is remarkable for tho simplicity 
and purity of his diction. But ho was, though 
unconsciously, tho fororumier of those silly 
Arcadians, who made Italian poetry ridiculous 
in the following generation. Filicaia (1642- 
1707) will ever be popular in Italy for his famous 
and well-known sonnot AW Italia^ translated 
into English by Byron. Guarini (1538-1612) 
is recorded as the earliest of the Secentisti, 
punsters and exaggorators of the oncoming 
decadence of the Italian literature. 

Among these writers of the Seicento shines 
brightly the famous name of Galileo Galilei 
(1664r-1642), who, however, owes his immortal 
renown to his scientific genius rather than to 
his literary work. The Inquisition was at the 
tkne all-powerful in the small Italian States, 
where it stifled every expression of truth dis- 
tasteful to the Papal Court. Among its victims 
are to be remembered, besides Galileo, other 
great and well-known enemies of Popery ; 
Giordano Bruno (1550-1600), Campanella (1568- 
1630), Vannini (1535-1619), and Gelesio — philo- 
sophers and theologians of note, whose works 
had the honour of being placed in the Roman 
Index of Forbidden Books. 

11 was in 1690 that the Academy of the 
Arcadians was founded in Borne, whore it still 


297 

flourishes. It pretended to represent the 
literary life of Italy, and was instead the most 
ridiculous association of literary nobodies over 
assembled. Eew^h member was only known by 
a pastoral nickname ; and his duty was to write 
pastoral nonsense, which they called poetry, in 
praise of an imaginary shepherdess. And, thus 
bloating their babble, they passed their “ liter- 
ary ” life, till another generation took their 
place to continue thoir useless labours. Thus 
tho Seicento passed into the Scttecento (1675- 
1776) without any change or improvement in 
Italian literature, which really did no longer 
exist, os it produced no literary work of any 
value whatever. JVluratori (1672-1750) wrote 
in Latin his principal work, and his Annali 
(V Italia are only a bulky and useful compila- 
tion of historical documents. Vico (1670-1744) 
wrote his historical works, as well as Giannone 
(1676-1748), Tiraboschi (1731-1794), and Pietro 
Vorri (1728^1797), in very bad Italian, without 
tho least pretence tt» literary merit or even 
grammatical correctness. 

Tho Ottocento (1775-1875) began when 
France wtw preparing tho great revolution, 
which was going to have such influence on all 
the various fields of European civilisation. 
Italy was the first to feel this revival, in its 
literary not less than in its political life. First 
and foremost among tho numerous writers on 
social science appeared Oosare Boocaria (1738- 
1794) with his book Dei dclitti c dolle pene* 
Written in a stylo which recalled the golden 
age of tho RenaiRsanco, it was most influential 
in spreading the now id(^. Giuseppe Barotti 
(1716-1789), having resided most of hia life in 
England, tried to bring to the knowledge of his 
Compatriots tho political and social life of his 
adopted country in sumo interesting books of 
tiavel ajid in a famous periodical, La Frusta ; 
his only reward for his lifelong elTorts being his 
life theateried by the poniard of an assassin; 
and he was obliged to fly once more from Italy 
to the friendly shelter of England, where he 
had made many and very influential friends. 
Greatest of these were Dr. Samuel Johnson, 
whose biographer, Boswell, often mentions the 
Italian author ; and Sir Joshua Reynolds, who 
painted Baretti’s portrait, still to be seen at 
Holland House. Baretti deserved well of his 
adopted country by helping, with Fuseli and 
others, in founding tho Royal Academy of 
Arts, of which he became the first secretary. 
His most interesting works are Le lettere famUiari 
— ^in which ho relates his journeys through the 
West of England and in Portugal and Spain — 
and an Engluh-Italian Didionary. 

Galvani (1737-1798) and Volta (1745-1826) 
were tho pioneers of eleotrioai science, and their 
names are universally known, as well as thoir 
work. Vittorio Alfleri (1749-1805), a Pied- 
montese nobleman, who had passed his youth 
and manhood in travelling and in idleness, gave 

loa 
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the latter part of his life to learning the Italian, 
the Latin, and the Greek languages, and he 
Buooeeded so well in this that he was enabled to 
become the author of the best tragedies of which 
the literature of Italy can boast. Though not 
possessing the genius of a Shakespeare, he con- 
trived to make them of suihoient merit to be 
interesting to the Italian public. He resided a 
long time in England, whore he even fought 
a duel in Windsor Pork with an Irish peer. 
Lord Ligonier. His most interesting work 
is hxs autobiography, remarkable for its out- 
spokenness and truth-tolling, and for its 
description of life in the various EuropesA 
Courts, where ho was ever a welcome visitor. 
His Vita is one of those books which no 
student of Italian literature should miss 
reading. 

Giuseppe Parini (1729-1799) was a poet of 
literary merit, whoso political satire, 11 Giorno, 
lashed the shameful laziness of Italians as well 
as it deserved. Although Metastasio (1698- 
1782) belongs chronologically to the Sotteconto, 
his works claim him as one of those w riters who 
properly belong to tho following century. Poet- 
Laureate to the Austrian Court, he wrote an 
immense number of occasional verses and 
dramas for music, all of them remarkable for tho 
facility of their stylo and for tho purity of their 
diction. 

The drama had never had a popular exponent 
in any period of Italian literature, until Carlo 
Goldoni (1707-1793) wrote his over-popular 
comedies. Before his time the Italian public 
was satisfied with listening to bad translations 
of French plays, as they do even to-day. But 
though Goldoni’s 150 plays are interesting as 
theatrical works for their plots and naturalness, 
they make no pretence whatever to any literary 
merit ; and many of them are even written in 
the Venetian dialect. Unfortunately for the 
Italian stage, Goldoni remains to this day the 
only dramatist of Italy. 

Under the rule of Napoleon, who had founded 
a kingdom of Italy, which had only an ephemeral 
existence of a few years, Milan, its capital, was 
the centre of the literary world in Italy. Here 
Vincenzo Monti (1754-1828) was tho acknow- 
ledged leader, and here he wrote his most 
popular poems, whose popularity was hardly 
more lasting than that of the ruler under whose 
patronage he wrote. Ugo Foscolo (1778-1827), 
an officer in the republican army of France, 
exiled by Napoleon, found in the over-open 
hospitality of England a welcome refuge, and 
gave himself entirely to literary work. He be- 
came famous for his song, I Sepolcri^’^sk short 
poem on classic lines, and as mournful its 
subject exacted. His critical work on Dante 
showed a wonderfully deep knowledge of edl 
the intricacies and etymologies of the itedian 
Iwog^e. He was buried at Chiswick, whence 
were, a few years ago, carried by 


an Italian man-of-war to Leghorn and laid in 
Santa Croce in Florence. 

Benedetto Sestini is well known for his 
sentimental poem on Pia de* Tolomeit the sub- 
ject of which is taken from one of the most 
pitiful tales of love mentioned in Dante’s 
Divina Commedia. Carlo Botta ( 1766-1 837) was 
the author of the continuation of Guicciardini’s 
Storia d' Italia^ and of tho Storia della Querra 
delV Indipendenza degli Stati Uniti d* Americat 
both works more remarkable for their style, 
which recalls that of tho writers of the Cinque- 
cento, than for their historical accuracy, An- 
tonio Ct^sari, in his Bdlezze della Divina Com- 
media^ can be classed with Botta as another 
“ purist.” A better historian is General Pietro 
CoUetta (1775-1831), who wrote tho Storia del 
Iteamc di Napoli, interesting alike for its beau- 
tiful style and for its historical accuracy. He 
was tho conunandor of the Neapolitan troops at 
the time of the French occupation of Naples, 
when Napoleon’s brother-in-law, Joachim Murat, 
was King of Naples, and distinguished himself 
for his valour and statesmanship. His descrip- 
tions of tho terrible earthquake of 1783, and of 
the brigandage ever nourishing in the southern 
provinces of Italy, remind one of the writings of 
Tacitus. Cesar’o Caiitu, whose long life ended 
only a short whilo ago, w'os tho most prolific of 
Italian historians. Besides his Storia Universale 
of ono hundred volumes, enriclied by many im- 
portant and rare documtmts, his Storia d’ Italia, 
and his still more important Storia degli Eretici 
in Italia, he was the author of numerous novels, 
amongst them Margherita Pusterla, and the 
Novelle lirianzuole. Although not a classic, ho 
is ono of tho best writers of this period. His 
popularity suffered because of his stern inde- 
pendence from all political parties, which have 
been the ruin of Italy for so many centuries. 

P. Emiliani-Giudici has written a good Storia 
della Lettcratura ItalUina, the best on that 
subject ; Pietro Ranolli a Storia delle Belle 
Arti, with moderate success ; and Pietro Villari 
several works on historical subjects, of which 
the life of Girotamo Savonarola is the best. 

Of modern novelists, none has had the success 
obtained by Alessandro Manzoni (1785-1872) 
with his single novel I Promessi Spoai, of which 
innumerable editions have been published in 
Italy, and which has had the singular I onour of 
being translated in nearly all foreign languages. 
Though the story it relates is very simple, it is 
narrated with a charm that makes its reding 
universally interesting. His poem 11 Cinque 
Maggio, on the death of Napoleon, is his only 
poetical work that deserves hi^ praise. Mas- 
simo d’ Azeglio wrote Ettore Fiera/moBca, a novel 
which attained almost the same popularity as 
that of I Prnnessi Spoai, and deserves it better. 
The Ricordi of this author form a work which 
all Italians should read for their own improve- 
ment, as it points out the most prominent of 
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the many faults of their public life, to which 
they owe their political and moral decadence, 
as well as their vain dreams of hegemony in the 
modern world. 

Cosare Balbo, who took an important part in 
the political reunion of Italy under the House 
of Savoy, wrote a Sotmnario della Storia d’ 
Italia^ in which ho accomplished the extraor- 
dinary feat of including a very accurate history 
of all the numerous States of the Italian Penin- 
sula, from the fall of the Roman Empire to our 
days, in one single volume. 

Marco Visconti, by Tommaso Grossi (1791- 
1853) is a readable novel, describing the troub- 
lous times of the wars between the Guolfs and 
Ghibellines. Guerrazzi (1805-1873), a Tuscan 
patriot involveii in the revolution of 1 848, when, 
after being Dictator of Tuscany, ho underwent 
a long imprisonment to satisfy the hatred of the 
victorious Austrians, who had their heels on 
the fair lands of Italy, was one of the most 
entertaining and cleverest authors of this period. 
His novels— Asseclio di Firenze, La Batkiglia 
di Benevmto, and L* aro written in the 

purest Tuscan language, overflowing with tho 
best idioms and the sharpest wit to be found 
in that cradle of the language. His ScriUi 
politici are indispensable to those who desire 
an authentic knowledge of tho facts which 
led to the latest struggles for the liberation of 
Italy from the military and political yoke of 
Austria. 

Among the numerous other writera of moro 
or less interesting novels are: Ferrigni, better 
known under his nom de plwne of “ Yorick,’* 
with his Su e giu per Firenze, notwithstanding 
its Anglophobism ; G. Rovetta, a most proliflo 
writer, and author of the Baraondu ; Ippolito 
Nievo, whose Confessioni d’ un Ottuugenario are 
very realistic ; Giuseppe Guerzoni, a sc^cretary 
and soldier of Genor^ Garibaldi, of whom he 
wrote the best Vita ; Renato Fuoini, whose 
Veglie di Neri and AW aria aperfu have the 
literary touch and home wit of his native 
Tuscany ; Luigi Capuana, whoso novels are 
reckon^ by the score ; Emilio de Marchi, a 
clever writer of short stories ; Ghislanzoni has 
written readable ItaccqrUi and Novelle piacevoU ; 
Emilio Castolnuovo, whoso novels are very 
popular ; Felice Cavallotti, the socialist, who 
lost his life in a political duel ; G. Giacosa, a 
follower of the French ; and, above them all, 
Antonio Fogazzaro. This gifted writer, some 
of whose novels are well known oven outside 
Italy, was the author of Malotnbra, 11 SarUo, 
Piccolo mondo aniico. Piccolo Mondo Moderm, 
and a dozen other novels. He had more literary 
merit than any of his contemporaries, and was 
the most fortunate of them all in the remunera- 
tive success of his books. He was, in fact, the 
only one in Italy, with one notorious excep- 
tion, who ever made money by his pen. 
There does not exist an Italy what we ccdl a 


reading public, and the publishers cannot afford 
to pay for works from which no return can be 
expected. Thus an author there is obliged to 
be satisfied with any little dole the publisher 
may be willing to grant him, after the latter has 
boon sufficiently lucky to sell some “ editions ” 
of tho book — an edition consisting generally of 
only 500 copies. 

Tho Minister of Antiquities and Fine Arts in 
Italy, Currado Ricci, is the foremost specialist in 
that country upon these important subjects, 
and has written many interesting volumes on 
the precious treasures entrusted to his care 
by tho Italian Government. Besides his official 
position, there is no other living Italian who 
can claim higher authority in writing about 
Art. Hia finely illustrated monographs are 
tliomselvos works of art, and among the most 
reniarkablo arc La Divina Commedia, Le Cento 
Vedute di Firenze Antica, L* Ultimo Rifugio 
di Dante, &c. 

An English lady, married to an Italian noble- 
man, the Countess IVIartinengo-Cesarosco, has 
made for herself in her now home a great repu- 
tation as tho autiioross of several interesting 
books on Italian contemporary history. Their 
importance and usefulness have been acknow- 
le<lgod. Her life of Cavour, her work on the 
Liberazione d' Italia, and that on the PatrioUi 
italiani, are among the best monographs ex- 
tant of tho troublous times of Italian unifica- 
tion. 

The two plagues which infest the southern 
provinces of Italy, the Camorra and the Mafia, 
have been described and exposed by two 
powerful writers, who from different points of 
view came to tho same conclusions about them. 
Ronato Fucini, the witty Tuscan author above- 
inontiontMl, in his Naqioli ad occhio nudo drew 
such horrifying and so vivid pictures of 
Neapolitan life that tho Italian Government 
suppressed tho book, and conliscatod and de- 
stroyed all the copies it could get hold of. 
Even the Library of tho British Museum has 
not a copy of it, the most remarkable book 
published by an Italian on the present life 
of the Italians. Its realistio portrayed of the 
true state of things concerning the Camorra 
and the miserable life of the Neapolitan 
poor, and tho terrible oppression by the 
wealthy chiefs of the Camorra and tlieir 
oll-pow^erful influence in tho appointment of 
senators and even of ambass^ors, are re- 
vealed with a courage that does honour to the 
author. Another work on the same social 
plaguo in Italy is that of on Italian judge, 
Giulio Gaggiano, who in hia Mala Vita Napoli- 
tana reveals the innermost secrets of that 
wretched organisation of crime — task rendered 
easy to him by his magisterial offioe. Both 
these writers incurred the displeasure of the 
Government for their unwelcome revelations ; 
and, whilst Fucini’s book was destroyed. Judge 
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Qaggiano was dismissed from his honourable writinj^ are serious and oblige the reader to 

think, they are not popular in the oommon 
Giosue Carducoi enjoyed during a long life meaning of that word with a people whose 
a popularity which was only justified by hia principal and only aim in life is now^ as it has 
laborio^ literary life and by his teaching in over been during the last four oenturies, “ il 
the University of Bologna. Although he has left dolce far iiionte.” 

more than twenty volumes on a varied number Italian diotionaries are many, but the best 
of subjects, they are not of such worth as to are those of Pietro Fanfaiii, in one large volume, 
survive him for long. His Jnno a Satana is which ia sufticiontly complete for everyday 
probably the only one of his poems which may purposes. A Tuscan, Fanfani had a thorough 
record his name to future generations. Vin- knowledge of the language, especially as used 
oenzo Gioberti (1801~18»52), who hod a very in his native region, and his method in arranging 
chequered political life, was a prolific writer oti his work is os useful as it ia praiseworthy. This 
philosophical subjects, but hia greatest work is therefore the Italian dictionary which can 
was 11 Qeaui^ Mode>rno» Bonedotto Croco tries be well reoominondcd to the student. Another 
in his writings to free Italy from German one, conaiat-ing of six largo volumes, is that of 
“ Kultur, but with rather poor success. Niccold Tommasen), a splendid and laborious 

A little book which enjoyed in this period tho work, done by the single exertions and immoiiae 
greatest popularity in Italy, and woa translated industry of one man, who, only after he became 
iiito all European languages, was Le mie Prigioniy blind, was assisted by anejther editor. It bears 
by Silvio Pellioo (1788-1854). It is a simple honuurablo comparison with tho O.r/ord English 
and unadorned narration of his sufferings in the Dictionary of Dr. Murray. But the greatest of 
Aiwtrian prisons on account of his political all Italian dictionaries is tho Dizionario della 
opinions.^ He was one of the numerous victims Cr-uaca. Its last edition was begun soon after 
of Austrian rule in Italy. Tho book ia now the revolution of 1818, and has been going on 
almost forgotten. over since, to-day having roached tho letter N ; 

The writer who in tho Ottocento towered thus it ia hoped that it may bo completed about 
above all others, and who is the only one in 1950, if nothing interferes with the present 
that century to recall to Italian students tho arrangements. It will take exactly one hundred 
golden days of the Renaissance in tho Cinque- years to comploto— a fair period of time, though 
cento, was Giacomo Leopardi (179^1837). A an extraordinary one, unoquallod in the litc- 
cripple, and in the Iwt years of his short life rary history of any nation. Some critics suggest 
nearly blind, his activities wore simply super- that such procrastination is due to tho fact that 
natural, his knowledge of tho Greek, Latin, and the members of the Acctidomia della Crusca, 
Italian literatures amazing, his genius of the whose duty it is to prepare that dictionary, get 
highest order. When hardly out of hia child- a personal grant from the Government of £40 
hood ho wrote Greek verses, which the learned a year during its publication ; but no such sug- 
academies of Berlin and Rome praised as newly gestion can have any foundation in fact, the 
discovered works of the golden age of Greek academicians being tiio very best Italian writers 
poetry. His Epiatolario fills two largo volumes, now living. 

and, unlike any other work of a similar kind, is There are a large number of Italian-English 
not only the best model of letter- writing in and English-Italian diotionaries, but tho great 
Rali^, but also interesting throughout. His majority of them have too many faults to de- 
Poeaic Minori are perfect ; and, among them, his serve any recommendation. As I am obliged 

song Air Italia is the best poem ever written of to mention some — those, at least, which have 

the misfort^es and miseries of that fair land, a smaller number of mistakes — ^the following 
surpassing in its excellence that on the same will prove useful. G. Roberts’ Italian-English 
subject written by Petrarch. HIb Ecriiti letterari and Engliah-ltalian Dictionary has the great 
are models of literary criticism, whilst his advantage of being bound in one volume, and 
Penaieri are^ full to overflowing with practical is published at a moderate price. That of Mill- 
moral teaching. The Prose artlatiche ^ow hia house and Bracciforti is in two volumes, and 
knowledge of the fine ^s to have been as deep costs twice as much as that of Roberts, though 

as it was aocurete, whilst his Dialoghi are full it is not twice as good. It is a witness to the 

of wit, and the best satires ever written on the superior literary merit of Giuseppe Baretti that, 
national failings of the Italians. Whil.st he although his dictionary was . published more 
secured for himself one of tho highest places than a century and a half ago, and has been 
in the hterature of Italy, he was the most in- reprinted without changes several times, it is 
dustnous exponent and the sternest witness to still the best English-Italian and Italian-English 
^ its contemporary decadence. The morals of dictionary that we have. I'faturally it does not 
L^pardi ^ above all praise, he being one of contain any English or Italian word adopted 
the very few among Italian authors who have during the last 150 years; but such words, in 
upt, ffefiled their writings with a single lewd the Italian language at leasts are not very 
thought Or an immoral word. However, as his numerous, ^ 
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OOUHSB OF READING 

Although an almost complete list of all the 
best Italian writers has been given, it is thought 
that a plan for a regular Course of Study, 
through which a practical knowledge of Italian 
Literature might bo acquired, would be very 
useful, and save the student from ruinous loss 
of time. 

After mastering the elementary grammatical 
rules already given, it would be useful to study 
the First Italian Reading Book, drawn up 
by myself and published by Mr. Murray. It 
contains extracts from nearly all the best 
Italian prose writers, both ancient and modern, 
selected with the view of making the volume 
interesting os well as useful to the student. Its 
vedue is enhanced by the copious grammatical 
and syntactical notes, which fill half the volume ; 
by the syntactical rules governing the Italian 
verbs ; and by a complete dictionary of all ilie 
Italian words contained in the text. 

More advanced students should study R. 
Fornaciari’s Qrarmnaiica Italians. delV tiso 
nwdemo, the second volume of which contains 
a complete Syntax, illustrated by thousands of 
quotations from Italian classics. 

As for the poetical literature of Italy, the 
most recent publication and the most com^ 
prehonaive is the little volume containing Le 
Cento Migliori Poesie, published by Messrs 
Clowans & Gray of Glasgow, of which alreiuly 
a fourth edition has been issued. The work 
contains Lyrics from authoi*s of every period 
from the Trecento to tlie present time. 

For those students who, being still more 
advanced, can give more time to tho study of 
this particular subject, a more extensive course 
would be tho following : 

D’Ovidio: Graimnatica sloriva della lingua e 
dei dialetti italiani, 

Manzoni : I Promesai Spnai. The study of this, 
tho best novel ever published in Italy, will 
enable the student to become acquainted with 
the most modern form of Italian prose and the 
style most natural and acceptable to the Italian 
rmnd of the present time. Though it is some- 
times \mgrammatical, according to the accepted 
niloB of the language, it is the stylo which best 
expresses modern ideas by Italians of to-day. 
It is, in conclusion, tho Italian language as it is 
spoken to-day in Italy, regardless of all rules 
and of all writers, whether classical or not. 

As an alternative to the above novel by 
Manzoni, we would suggest D’Azeglio’s Ettore 
Fieramoaca, which has the double advantage 
of being shorter and of being written in a more 
correct style. 

The next object of study should bo the works 
of Leopardfc — all his collected poems, a.s well as 
his prose works. Although he flourished early 
in the nineteenth century, Leopardi wrote like 
the ItaUan daasioa of the Cinquecento. A 
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thorough acquaintance with his works will be 
tho best introduction to these Italian classics. 
He has also tho advantage of presenting to the 
foreign student the Italian mind at its best, 
and the politioal and moral decadence of that 
unfortunate country in all its nakedness. 

Proceeding still further towards tho Renais- 
sance, the autobiography of Alfieri, his Vita, 
would repay tho reader with a verjr interesting 
subject most skilfully dealt with by tho author. 
In it he will find a truthful and realistic de- 
scription of life in Italy and in England in the 
oightee^nth century, as left to us by no other 
contemporary writer. 

Le LrUere faviiliari of Giuseppe Baretti 
should at this stage form the subject to be 
sludiod. They are full of information about 
England and Italy in tho eighteenth century, 
and are written in a correct and easy stylo. The 
same author gave us the first Italian-English 
Dictionary, which is still to-day the best of all. 

The Orlando F arioso of Ariosto and tho 
Chruaalvmme Librrata of Tasso should now be 
road. They present no difficulties whatever; 
and they are the best examples of Italian 
poetry, only inferior to Dante’s Divina Com- 
mvAia, 

II Principle and the latorie fiorenline of 
Machiavclli will give the student the best 
examples of Italian prose. Of the former 
work there is a recent translation by myself, 
published in tho collection of the World^a 
(Imsics. While concise like Tacitus, Machia- 
vclli possesHcs a stylo perfectly clear, his logic 
being persuasive and convincing. 

Tho poetry of Berni, w’ho gave his name 
{hcrnfsco) to tho humoristic poetry of Italy, 
should be tho object of earnest study to those 
wish to know tho immense wealth of charm- 
ing idioms possessed by the Italian language. 
Although often coarse, as was natural at a 
time when Popes witnessed the obscene plays 
of a Cardinal da Bibbiena in tho Vatican, Bemi 
is always moral in the Ixjst sense of the word 
and witty. 

Cc'Ilini’s Vita is the most interesting and enter- 
taining book ever written in Italian. The great 
artist, whose literary education had been of tho 
most elementary kind, dictated his autobiography 
to his favourite approntioo, who wrote it with 
all the peculiarities of tho Florentine pronun- 
ciation of his gifted master. In it are rela- 
ted innumerable aae<xlotes of the lives of tho 
great artists who flourished in Italy in the 
Renaissance, and of the courts of Rome and of 
Paris, where Cellini had been a welcome guest 
and a worried artist. His travels through 
Switzerland to France, his militaiy service in 
the Castle of Sant’ Angelo, when Rome was 
besieged, taken, and sacked by the army of 
Charles V. under the command of tlie Duke of 
Bourbon, whom Cellini asserts that ho killed 
with a caniion-Bhot, are some of the events 
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recorded in that wonderful book» which has had 
the privilege of being translated into English 
by Roscoe and into German by Goethe. 

Boooaccio’s Vita di Dante and the greater 
number of his Novelle are the best examples 
of perfect prose in Italian literature. The 
most wonderful thing recorded in the literary 
history of Italy is the fact that, both in prose and 
in poetry, the earliest writers wore absolutely 
the best — not one of their successors approach- 
ing, let alone surpassing, either Dante or 
Boccaccio. 

Of the much -overrated Petrarch, to whom 
Italy owed the enervated and lackadaisical 
literature of the subsequent centuries, the only 
things really worth reading are the Trionfi and 
a few Canzoni, 

Wo come at last to the earliest worth record- 
ing as well as to the greatest writer in Italian-— 
to him who may bo literally qualified as the 
creator of the Italian language — to Dante. 
Without mentioning his Latin worl«, his great- 
est are La Vita Nuava^ in which he records his 
love for his fair neighbour. Beatrice Portinari, 
and his Divina Cwwiedia, the sublime Poem, 
which placed his name on a level with those of 
Homer and of Shakespeare. By the time our 
student has proceeded so far in his Italian study, 
ho will bo able to rood tho Poem without the 
treacherous help of a translator. As, however, 
ho will require immense information on the 
history, theology, astronomy, &o., of Dante’s 
times, he will need some indispensable notes to 
the poem. The most useful of these will bo 
supplied him with tho translations of Cary and 
of Longfellow, which are also the best. The 
student must bo earnestly warned against 
making us© of the many works on the immortal 
Poem. There are more than ten thousand 
such books, each one of which seems to have 
been written rather to gain notoriety for its 
writer than to illustrate tho Poem. 

The following volumes may fittingly complete 
the library of the student of tho Italian language 
and literature : — 

N. Caix : Studi di Etimologia iialiana e 
rotmnza. 

C. N. Caix : Le origini della lingua •poetica 
Ualiana, 

Cesare Cant ii ; Storia della LeUeratura italiana. 

Baretti ; Dizionario Italiano-lngleae e In- 
glese-Italiano ; or Roberts : Dizionario Jtaliano- 
Ingleae e Inglese-ltaliano. 

LIST OF THE BEST ITALIAN BOOKS 

AlSeri, Vittorio ; Vita, Maria Stuarda. 

Alighieri, Dante : Vita Nuova, Divina Corn- 
media. 

AretinOf Pietro : Commedie. 

Ariosto, Ludovico : Orlando Furioao, Satire. 
Aaseglio, Massimo: Dtlore Fieramoaca, 1 miei 
Rioordu 


Balbo, Cesare : Storia d’ Italia. 

Baretti, Giuseppe : Lettere JamUiari. 

Beoc€kria, Pietro : Dei deliUi e delle pene. 

Berni, Francesco : Poeeie. 

Bibbia, La Santa : TradoUa dal Diodati. 
Boooaocio, Giovanni : Vita di Dante, Decamerone. 
Boiardo, Matteo s Orlando innamorato. 

Botta, Carlo : Storia d’ Italia^ Guerra d* Indi- 
pendenza. 

Bruno, Giordano : Opere italiane. 

Buonarroti, Michelangelo : Rirm e lettere. 

Cantil, Cesaro : Qli Ereiici in Italia, Margherita 
Puaterla. 

Carducci, Giosue : Poesie. 

Caro, Annibale : Eneide di VirgUio. 

Cellini, Benvenuto : La Vita. 

Cesari, Antonio : JJellezze di Dante, 

Chiabrera: Poeaie. 

CoUetta, Pietro : Storia del Rea^ne di Napoli, 
Compagui, Diiio : Lc Cronache. 

Croce, Bonodotio : Sludi atorici. 

Dair Ongaro, Francesco : Novelle. 

D© Amicis, Eduardo ; Cuore, Oli Amici. 

Della Casa ; II Galateo. 

Einiliaiii-Giudici, Pietro ; Storia della LeUera- 
tura italiana. 

Filangieri, Gaetano : Scienza della Legialazione. 
Firenzuola, A. : Novelle. 

Fogazzart), Antonio : Piccolo mondo antico. 
Piccolo vvondo vnoderno, 

Foscolo, Ugo ! Poesie. 

Fucini, Renato : Napoli ad occhio nudo. 
Gaggiano, Giulio : Mala Vila NapolUana. 
Gioberti, Vincenzo : Scritti letterari. 

Gioia, Melchiorro : II Galateo. 

Giusti, Giuseppe : Poesie, Epiatolario. 

Goldoni, Carlo : Commedie. 

Gozzi, Gasparo : Novelle e discorai. 

Grazzini, A. F. ; Le Gene. 

Grossi, Tommaso : Marco Visconti. 

Guarini, B. : II Pastor Fido. 

Guerrazzi, F. Domenico ; Battaglia di Benevento, 
Aaaedio di Firenze, 

Guicciardini, Francesco : Storia d’ Italia. 
Leopardi, Giacomo : Poeaie, I Penaieri. 

Lippi, Lorenzo : II Malmuntile. 

Machiavelli, Nicoold : II Principe, Storie Floren- 
tine, Discorai, 

Manzoni, Alessandro : I Promeaai Spoai. 
Mazzini, Giuseppe : Scritti acelti, 

Metastaaio, Pietro ; Drammi, 

Monti, Vincenzo : Ariatodemo, 

Nardi, Xacopo : Storie ftorentine. 

Nievo, Ippolito : Confeaaioni di un OUtiagenario. 
Novollino, (II). 

Pandolhui : Del Qovemo della Famiglia, 

Parini, Giuseppe : Poesie, 

Pellioo, Silvio : Le mie Prigioni. 

Fetrarca, Francesco : II Canzoniere, 1 Trionfi. 
Pindemonte, Ippolito : Odisaea, 

Poliziano, Angelo : Opere volgari. 

Polo, Marco : Libro del MUiom* 

Puioi, Luigi : II Morgante, 
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Rosa, Salvatore : Lc Satire, 

Rosini, Giovanni : Luiaa Strozzi, La 3Iotutca di 
Monza, 

Sacchetti, Francesco : Lc Novetlc, 

Sarpi, Fra Paolo ; LeUere. 

Savonarola, Girolamo : Predkhe, 

Sestini, B. : Pia de' Tolomei, 

Tasso, Torquato : La Gerumhmme libcrcUa, 
Aminta, 


Tassoni, A. : La Secchia rapiki. 

Tomrnaseo, Niocold ; 11 Serio nd Faceto, 

Vasari, Giovarmi ; Vile dei PiUori, 

Verri, Pietro : Storia di Milam, 

Villari, Pietro : Girolanno Savonarola. 

Vinci, Leonardo da : Frammenti lettcrari, Trat- 
talo della PiUura. 

Yorick : Su e giu per Firenze. 

Zanella : Poeeie» 

Luigi Ricci. 
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HISTORY OF THE GERMAN LANGUAGE 

At the present day the German language is 
spoken in the German Empire, in Austria 
proper, in many proviiices of the Austro-Hmi- 
garian Monarchy, in German Switzerland, in 
the Grand Ducliy of Luxembxirg, and by the 
upper classes in the Baltic Provinces of Kusaia. 
It belongs to the West Germanic group of the 
Teutonic idiom (aoe article on “ Philology ”), 
and falls into two main divisions: (I) The Low 
German, and (2) the High (ionnan disiocts. 
The home of the former is the low-lying, flat 
North, whereas the latter is spoken in tho 
mountainous districts of Central tuid Southern 
Germany. Tho modern literary idiom arose on 
Central German territory, and is therefore 
High German hi character. Although the terms 
“ High ” and “ Low ” are purely geographical 
in origin, the term “High German” is now 
popularly used to describe the standard lan- 
guage of the “Higher Classes,” the idiom of 
literature as opposed to the dialects of tho 
common people. Outside the modem Gormcui 
Empire, the Low German dialect of Holland 
has developed into a literaiy idiom, the Dutch 
language, on account of the political independ- 
ence of the Netherlands. 

The fundamental difference between the Low 
German and High German dialects was caused 
by the so-called second or High German Shift 
of Consonants which affected the sounds p, t, Jc, 
and changed them into othor consonants or 
consonant combinations, according to the ndes 
given below : 

1. iKmALLY. 2. AJTER CONSONANTS 3. AfTEB VoWEIS. 

AND WHEN Double. 

V becomes vf P liecomes {p)f p becomes pf 

t .. Z t .. (t)Z t 88, 8Z 

A remains b Jk remains I; fy „ c& 

As the original consonants are preserved in 
English as well as in Low German, tho latter 
form of speech is much more like the former 
than High German, and it is possible to give 
English examples to illustrate the sound-changes 
of the Second Shift of Consonants : 

(1 ) planl ; ten »=zehn ; can «»»kanne. 

(2) cup ••Kopf (head); /te/p~Killfe; ca^«>^Kata^ 
(from older catt) ; heart ^^Herz ; buck m: Bock, 

(3) shtp*^ Sohifi; caf»efia6n, eatm^Bosz; maJke 
«»maohen, &o. &o. 

In the history of the High German language 
-r-fof Ttbe Low German and Dutch idioms do 


not concern us here — throe periods are usually 
distinguished: (1) The Old High German, ex- 
tending from tho time of the Second Shift (about 
600) to about 1100 ; (2) the Middle High German 
period, 1 100-1450 ; (3) the Modern High German 
period, 1450 to the present day. 

The modoru literaiy language is the product 
of the third period, which begins, for practical 
purposes, with J^uthor’s activity as a translator. 
Ill England, France, and other countries, the 
language of literature developed out of tho 
speech of the capital. This was not tlie case in 
Germany. Tho history of the Gorman language 
(and literature) is characterised by tho lack of 
an abiding centre. To this very day, the consti- 
tution of the Empire provides a number of 
capitals ; by the side of Berlin — a very young 
city — we find the important towns of Dresden 
in Saxony, Munich in Bavaria, the Free Town 
of lloinbiirg, the Khenish metropolis of Cologne, 
and many more, each proudly preserving its 
intellectual independence. Outside the Empire, 
Vienna forma a centre of literary activity, and 
so do the large and ancient cities of German 
Switzerland — Basel, Zurich, and Berne. 

The literary language of the twelfth century, 
which had its home in Swabia, did not survive 
tho decay of chivalry. The new common idiom 
was “ inventotl ’’ — if one niaj^ us© this word 
here — to meet tho exigencies of political life ; 
it was created, in tho first instance, in the 
chancelleries of tho various rulers throughout 
the old Empire. About tho year 1250, people 
began to write letters of State, documents, and 
laws in tho German language, which gradually 
ousted Latin from its pro-eminent position. At 
first, every prince would naturally employ the 
local dialect. As, however, many documents 
were written for the purpose of exchange, and 
as lettora wore received from other districts 
which served as models, tho more outstanding 
features of the respective dialects were slowly 
abandoned. It also happened that the smaller 
courts adopted the form used in the chancellery 
of some more powerful neighbour. In tho 
fifteenth century, two principal chancelleri^ 
attract our attention: that of the Elector of 
Saxony, and that of the Emperor. In import- 
ance they overshadow all tho rest, and are 
alone destined to play a port in the future de- 
velopment of the language. The former’s basis 
is the High German idiom spoken in “ Ober- 
sachsen,” the country round Meissen ; the 
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latter represents South German speech, particu* 
larly that of Austria and Bohemia. 

These two chancelleries slowly began to 
approach each other ; the Saxon dropped cer- 
tain peculiarities of its Central German char- 
acter, adopting Upper German forms instead, 
and vice versa. Thus a tolerably uniform lan- 
guage was evolved. But it required the genius 
of a great man to transform the newly developed 
result of compromise into the generally accepted 
medium of literary intercourse. This task was 
performed by Luther. The great reformer wished 
to produce a translation of the Bible which 
could bo understood by the people at largo. 
For that purpose, he had to adopt a form 
of speech acceptable to all the inhabitants 
of so large and diversified a country as Ger- 
many. He deliberately chose the language of 
the Saxon chancellery. He, of course, found 
the vocabulary too limited for his piu*pose, and 
ho had to draw upon all the various dialects — 
chiefly on his own native one, that of “ Ober- 
soohsen,” of Meissen, and Eisleben. 

Luther’s language, as it was called, soon 
conquered the Protestant north of Germany; 
it became the language of the Church, of hymns, 
prayer, and sermon. It was adopted for all 
purposes of literary expression, although in their 
homes the people continued to use the. Low or 
German idiom. There were no obstacles to a 
general acceptance of the language of Luther’s 
Bible in Central Germany ; that part of the 
country W€is more or less the homo of tho new 
idiom. 

In the South, however, “ Luther’s German ” 
mot with a strong resistance, chiefly in the 
Catholic districts of Bavaria and Austria, and 
also in Calvinistio Switzerland. Hero in tho 
sixteenth century, Luther's authority in lin- 
guistic matters was far from being generally 
recognised. Indeed, two other literary idioms 
existed by the side of his : (1) The South 

German (Bavarian), and (2) the Swiss. By 
degrees, however, the Central German literary 
language gained recognition in Switzerland, and 
one may say that by the year 1 700 it had been 
generally accepted in that country. 

The Catholic districts of Bavaria held out half 
a century longer ; they were not only unwilling 
to abandon their native idiom, but also objected 
to the introduction of a language with which 
the name of the hateful heretic was inseparably 
connected. 

Tho German standard language is not the 
product of one single district or locality. After 
Luther’s time, its vocabulary was enriched by 
borrowings from all dialects as well as by the 
introduction of many foreign words, taken both 
from classical and modern languages. In the 
Komantio period, numerous words that had 
been lost were revived by students of mediajval 
literature. 

Whereas unity is now attained as far as the 


literary language is concerned, tho local dialects 
have by no means perisiied entirely. Among 
the educated classes, the pronunciation still 
varies very considerably, €ind in conversation 
many local expressions and words are used that 
ore never written, except in familiar letters. 
Tho p\iro, old, genuine dialects have naturally 
suffered ; yet the oonunon people in many 
districts still speak distinct idioms, and efforto 
aro being made in various quarters to preserve 
them, and even to revive interest in them 
among educated people. 

GERMAN GRAMMAR 

General Directions. — ^I. This brief treatise on 
grammar is intended to serve as an introduction 
to the more thorough study of the German 
language. The Gorman extracts should be care- 
fully read through and compared with the 
English versions. It is very important that the 
learner should from tho very begimiing en- 
deavour to acquire an extensive vocabulary. 
Every word met with should bo put down in 
a. note- book, the nouns with their respective 
articles, tho genitive singular and nominative 
plural forms, the verbs in the infinitive, together 
with tho Ist person singular of tho imperfect, 
and tho post participle. For example — Nouns : 
* dor Mcnsch,’ wan, hmnan beinyt ‘ des Menschen,* 
of (the) mun, ‘die Menschen,’ (the) men ^ — ‘dor 
Maim,’ male person^ * dos Mannes, die 

Manner ’ ; — ‘ die Seele ’ (feminine), the soul, ‘ der 
Seele,^ die Soelen ’ ; — ‘ dos Wasser ’ (neuter), 
the uKUer, ‘des Wassers, die Wasser ’ (or * Wasser *). 
Verbs : * kommen ’ (strong verb), to come^ * ich 
kam,’ I camx^ ‘gokommen,’ (have) come ; — ‘ weeh- 
seln ’ (weak verb), to change*^ ‘ ich wechselte, 
gowechselt.’ * 

The student is advised to obtain on exercise 
book and put down each rule at tho head of a 
separate page. Ho should then enter all pas- 
sages illustrating tho rule underneath as he dis- 
covers thorn in his reading. 

In order to find out tho particulars About 
these and other words, they should be looked 
up in a dictionary. Cassel’s German Dictionary 
can be recommended ; Langenscheidt’s Pocket 
Dictionary of the English and 0 erf nan Languages 
is an excjellent little work, with the pronuncia- 
tion of each word indicated in a simple phonetic 
notation. The following grammars will prove 
useful to the beginner : Wilson, Outlines of 
Gennan Grammar (Clarendon Press) ; Atkins, 
German Skeleton Grammar (Blackie) ; those 
wishing to make a more thorough study of the 
language may be referred to Eve’s German 
Qrasrwmr. 

t In the cane of feminine nouns it to not neoeNsary to put 
down the ffenitive Hlnifular, w feminine doudk never change In 
the singular. 

* The pant participle of weak verbs need not be put down 
Reparately, an It can be deriveii from the imperfect by simply 
omitting the final e and prefiTkitig gf. 
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II. The stalled Qothic or German Cfiaracters 
are used throughout the Empire for the printing 
of newspapers, periodicals, fiction, and poetry. 
The Roman letters are used for ornamental pur- 
poses, and more or less generally in scientific 
works. The learner of Gorman must therefore 
make himself familiar with the black-letter typo 
at an early stage. This should not be very diffi- 
cult, as he will be used to seeing and reading 
a slightly modified variemt in English orna- 
mental printing. He need not acquire the art 
of using German Script, as the Roman letters 
may be used in writing German. He will, 
however, be obliged to loam to read the former 
if he wishes to correspond with Germans ; for 
the Gothic letters are used almost universally 
by Germans writing in their own language. 

All Nouna are written with initial capital 
letters. However strange this may appear to 
the foreigner, he will find it useful when begin- 
ning to learn the language, for he will bo able 
to pick out the nouns and separate them from 
adjectives, verbs, &c., without much trouble. 

German Punctuation differs from English in 
many respects. It should be closely studied in 
the texts from the beginning, for it may be of 
great help to the translator. The rule is that 
complete sentences, whether principal sentences 
or dependent (subordinate) clauses, or infinitive 
clauses of more than throe words with ‘ z\i ' and 
‘ um 55u/ must be separated from each other by 
commas. 

English and Gorman have a common origin, 
but English has now lost much of its former 
Teutonic character and structure. Many Ger- 
man Peculiaritiea of Syntax and Word Order 
ace, however, still represented in English by 
isolated instances in the language of prose. 
They are more frequent in English obsolete, and 
poetic diction. On the following pages the 
learner's attention is drawn to cases of this 
kind. 

Hrst Lesson.— Read and memorise the follow- 
ingpoem. The verbal forms are printed in italics. 

a short treatise on German pronunciation, 
seep. 324. 

Gesako der Qeietter Cbeb Sonq of tub SriRlTS OVER 
DBN WaBSERN TUE WATERS 

Des Menseben Sccle The soul of man 

ateicht dom Washer : fs like the water ; 

vom Hlmrael komml es, from heaven it comes, 
cum Hlmmel sMfft es. to heaven It rises, 

6 ewig wechselnd. eternally changing. 

Strdmt von der bohen. If [there] flows from the high 
steilen Felswand steep rocky wall 

der relne Strahl. the pure stream. Itiful spray 

dann slaiM er Uebllch (then) it falls down like beau- 

10 in WolkenwoUen in cloudy waves 

cum glatten Fels, on to the smooth rock, 

und teicht mpfanaen, and lightly received. 

watU er verscMeiernd, it flows down 

leis rauschend softly (rippling) 

15 cur Tiefe nieder. into the depth. 

Jtoffen KUppen If Jutting cliffs 

dem Sturc entgegen, /oppose the fall. Canary 

ccAduPif er unmutig It leaps down foaming and 

stutenweise step by step 

20 cum Abgnind. into the abyss. 


Im flacbea Bette In (the) level channel 

tcMeicM er das Wiesental it creeps along the meadowy 
bin, valley, 

und in dem glatten See and In the smooth lake 
weiden Ihi AntUtz all staiB regard their faces 

26 aUe Qestime. with delight. 

W ind Ut der WeUe Wind is the wave's 

Ueblicher Buhler ; beautiful wooer ; 

Wind mUcht von Gnind aus wind stirs up from the deep 
sciidumende Wogen. the foaming waters. 

80 Seele des Menscheu. Soul of man. 

wie du dem Wasser 1 how like to the water 1 

Schlcksal des Meuschen, Fate of man, 

wie aUichsl du dem Wind f how like to the wind I 

(GoETnE. oeschrieben in (Goethe, written in Swit- 

dor Schweiz im Jahre cerland in 1770.) 

1770.) 

III. Notes on Grammar, Word Order, dhc . — 
Forma of the Definite Article. — ^The German 
language recognises Three Genders : 

Mascjuunb, Neuter. Femininb. 

Nom. der das die die 

Gen. deatsenl der[ciil der[en] 

Dat. dem der den[en} 

Acc. den das die die 

The article i.s also used as a relative pronoim 
(— which i who, &c.) ; in the latter Cfise, four 
forms take an additional -m, os indicated above 
in square brackets. 

1. 1. This would be in prose: ‘die Seele des 
Monschen ’ ; compare 1. 20. 

1. 2. ‘ gleich-t,' a weak verb, infinitive 

* gleich-en.’ t, the ending of the 3rd person 
singular, is added to the stem. Compare 
‘ komm-t,’ ‘ steig-t,’ &c. 

1. 3. ‘ vom,’ contracted form of ‘ von dem ’ ; 

similarly, ‘ zum ’ ‘ zu dom,* ‘ zur ’ ‘ zu dor,’ 

&o, 

1. 4. The word order deviates from English : 
‘ es * the sul)ject follows the verb instead of 
preceding it. This Invention takes place in the 
principal sentence. (1) If anything but the 
subject begins the sentence. Here, as most 
usually happens, an adverbial phrase stands at 
the beginning. Compare 11. 22, 24. (2) If the 

principal sentence is preceded by a dependent 
clause. Compare 1. 18. The same order, of 
course, prevails in questions. I'or a fourth case 
of inverted order, see note to 1. 6. 

1. 6. ‘ ewig * is an adverb ; adjectives may 

be used as adverbs without ending. Compare 
‘loicht,’ 1. 12; ‘leis(e),* 1. 13. In English we 
find to talk loud, &c. — * wechsel-nd,’ the usual 
ending is -end, but after an unstressed el or er, 
the e is dropped. 

1. 6. The adjective * hoch ’ has h instead of 
ch in all forms of moro than one syllable, except 
in ‘ der hoohate,* &o., the highest. Compare ‘ der 
hohe Baum,’ the high tree, 

1. 6. Here we find Inversion without appa- 
rent reason, for the sentence is neither a ques- 
tion, nor does it begin with an adverb or ad- 
verbial phrase. In the present case, inversion 
expresses condition, and we must translate 
if. , This construction is very frequent in 
German (see 1. 16). In English it occurs under 
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certain conditions only, as in had I not held 
him back . . . “ were he not my brother 

1. 7. * Felswand,* a compound ; cx^mpound 

nouns are written in one word in German. 

1. 0. ‘ dann ’ in the begimiing of the sentonco 

causes Inversion, 

1. 10. ‘ Wolkenwollo(n),’ another compound. 

Nouns that take -cn in the plural {weak nouns) 
almost invariably end in -cn when used as the 
first part of a compound. Compare 1. 22. The 
more usual form of the noun in 1. 7 is ‘ Felsen- 
wand/ 

1. 12. * empfang-en,* tho past participle of a 

Strong Verb, infinitivo ‘empfang-en.’ Tlie post 
participle of strong verba alway.s ends in -ra. 
Compare English ridden, eaten. 

1. 14. The usual form of tho adjoctivo and 
adverb is ‘ leise.* 

1. 17. A certain number of prepositions follow 
the noun — e,g. ‘ dora Flusz entlang,* along the 
river ; * don Berg hinauf,’ up the mountain. 

1. 18. An adverbial formation derived from 
* die Stufo,* the step. Compare ‘ gloichoiweiso,* 
likewise ; ‘ glucklicherweise,’ fortunately. 

1. 25. Most nouns beginning with Ge- are 
neuter and havo a colloctivo sense : ‘ dor Stern,* 
the star. 

I. 27. The noun is used in this sense in 
poetry only. 

II. 31—33. Inversion caused by the preceding 
‘ wie.* 

‘ ge-schrieb-en,* infinitivo * schreib-en,* a 
strong verb, imperfect ; ‘ ich scliriel>,* I wrote. 

Second Lesson. — Note. — ^The symbol ft (road 
s-z) is a sharp s, and may be rendered by ss. 
It is found for sa at tho end of words and before t 
(* Schlosser * ^castles, * das Schlosz,’ the castle), 
and between vowels, if tho preceding vowel is 
pronounced long (‘die Mafto,’ the measures — 
‘ die Masse,’ the mass, quantitij). 

WIr nahmen freund- We took leave (of each 
sohaftUch Abschled. uud other) iu a friendly ntaiiner, 
frChltoh atieg ich dea Berg and wfth a light heart I 
hinauf. Bald emvfing mlch aHcended the mountain. 1 
5 eine Waldung himmelhoher was soon received by a grove 
Tftnnen, fiir die Ich in Jeder of sky-high pines, for which 1 
Hinsicht Kespekt habe. In every way entertain (the 
Diesen BILumen nS.m1ich most reverential ) respect. For 
das Waohsen nlcht so gana to these trees growing has not 
10 leiebt gemacht warden, und been made quite bo easy, and 
ste haben es slch in der they have, in their youth. 
Jugend saner %oerden laeaen. given theniRelves a great deal 
Der Berg id hler mtt vielen of trouble. The mountain is 
grossenQranitblOckenit&irr- here sprinkled with numerous 
15 aat, und die moisten B&ume big blocks of granite, and most 
munten mlt Ibren Wureeln of the trees bad been obliged 
dia.se Steine umranken odor to twine their roots round 
sprengen. und miihsam don these stones or to split the 
Boden suchen, woraus sie latter, and with trouble to 
20 Nahrung schbpftn k&imen. seek the soil from which they 
Hier und da Uegen dte might derive nonrlsbmcnt. 
Bteine, gtelchsam ein Tor Here and there the stones are 
bUdend, abereinander. und lying on each other, forming 
oben darauf atehen die as it were, a gate, and on the 
25 B&ume, die nackten Wur* top ilie trees grow, dragging 
zeln liber jene Stelnpforte their naked roots across that 
hinxiehend, und er Siam stone gate, and seizing the 
Mfime ders^ben den Boden soil only at the base (foot) of 
sr/aaaetKi, aodaez eie in der the latter, so that they seem 
20 trden Luft su tDOchaen to be growing in the (open) 


aeheinen, Und doch haben air. And yet they have risen 
sie slch an Jener gewaltigcn to that tremendous height, 
llOhe empor geachwungen, and as if grown into one with 
und. mlt den umklammer* the encircled stones, they stand 
85 tep Steiiien wie ziwam* flrtuer than their lazy com- 
mengewachsen, dehen sie rades in the tame forest soil 
foster als ihie bequemen of the level ctmntry. Thus 
Kollegen im aabmen Forst- stand in life tho.se great men 
l)oden des flachen Landes, who have all the firmer 
40 So atehen auch im Lcbcn strengthened and e.‘-tabli&lied 
Jene grosMin M&nner, did themscives by &ubduh\g the 
(lurch das Uberwiuden (retardations and) obstaiies 
friiher Uemmungen imd of their youth. Amid tho 
IlindeniissQ sich erst rocht branches of the pines squirrels 
45 gestajkt und befeatU/t haben. were climbing, and beneath 
Auf den Zwcigeu der Thu- (them) the yellow (-brown) 
nen kletterUn EichhOmchen stags (deer) quietly walked, 
uml untcr densell)en apa- When(evcr) 1 see such a dear, 
zierten die gelbeu Hirsche. noble animal I cannot com- 
50 Wenn ich solch eln liebes, prebend how educated people 
edlcs Tier sehe, so kann ich (can) take pleasure in chasing 
nlcht begreifen, wie gebil* and klllhig it. Such an animal 
detc Lbiite Vergniigen was once more merciful than 
damn finden, cs ku tuizen men. and suckled the starvhig 
55 und zu tuten. Solcho ein SchmerzenreAch (rich hi pain) 
Tier war barmherziger of St. Oenoveva. — H kine, 
alM die Menschen, und Journey through Qve Han 
aauale den schmachten- Mountaima. 
den Schmerzenrcicli der hel- 
00 ligen (jcnovefa. — lixaNB, 

Harzreiae, 

IV. Study of Word Order . — ^Tho order of words 
differs in principal and subordinate sentences. 
Principal sentences are such as convoy in them- 
selves an idea without tho addition of another 
seiitenoo. Subordinate sentences or clauses are 
such as require another, principal, sentence on 
which they depend, and without which they 
havo no moaning, 

I..et us take the conditions in dependent 
cjlauses first. 

A. Tho general rule is, that in Dependent 
(■lauses the finite verb, i.e. the changeable, in- 
flcKJted part of the verb, comes lost. In infini- 
tive clauses, the infinitive comes last. We find 
the following types of dependent clauses : 

(1) Tho ordinary (finite) verb with or without 
an object. 

{a) ‘ laufeii,’ to run. * (Ich sehe,) daft das 
Pferd lauft,’ (/ see) that the horse runs. 

(6) ‘sehen,’ to see. * (Er weisz os,) weil e|;did 
Tat gesclien hat,’ {He knows it) b^ause 
he saw {has seen) the deed, 

(2) ‘ soin,’ to he, and * werden,’ to bccome^iih. 
adjectives or nouns. 

(а) . wcil er ein Mensch (miido) ist,’ 
becAXuse he is a man (tired). 

(б) *. . . dasz mein Bruder Soldat wird,* 

that my brother becomes (a) soldier. 

(3) The past participle and infinitivo with an 
auxiliary verb ; 

(a) * werden ’ with a past participle, the passive 

voice : ‘ . wcil die Tiiro geoflnet wird,* 
because the door is (being) opened, 

(b) ‘ (Wir wissen,) dasz Sie gewartet haben,’ 

(ti;e know) that you have waited. 

(c) ‘(Wir wissen,) dasz sie fortgegangen isf,’ 

that she has gone away. 

(d) Infinitives with ‘konnen,’ ‘mufison,’ 

‘ soUen,’ &c. t K . , weil ich das Buch 
nlcht finden kann,’ because I cemnot find 
the hook. 
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(4) Verba with separable prehxos go to the 
end of the dependent clause, and do not separate 
from their prefixes : ' (Wir salien,) wie unser 
Freund den Berg hinaufstieg,’ we saw how our 
friend ascended the mountain. 

In the infinitive clause, the * zu,* fo, comes 
between the prefix and the verb, all three being 
written as one word ; ‘ vorgehen,’ to advance, 
* Friedrich bcfahl seinen Generalen, gegen die 
Festung vorzugehen,’ Frederic commanded his 
generals to advance against the fortress. 

B, The normal order in Principal Sentences is 
as follows ; 

SuBJBcrr. FinitbVkrb. Advebbs.* Complement 

Die Perscr haben frilhcr auf die Sonne verehrt. 

Bereen 

The Persians have /orrntrlv on t/ie sun worshipped, 

mountains 

The Co^nplement may wisumo live dilferent 
forms. 

(1) The complement may bo completely 
absent : 

Napoleon gewann im Jabie 1805 dio Schlacht bcl 
Napoleon won in 1805 Jemi. 

the balile of Jejia, 

(2) The comploraent may be the parable 
Prefix of a compound verb. In the study of 
texts, beginners should carefully look for a pos- 
sible prefix at the end of principal sentences. 
This prefix should be combined with the infini- 
tive form of the finite verb, and the compound 
verb should be looked up in the <lictionary. 
The meaning of the compound verb often is 
totally different from that of the original verb. 
Thus in the following senteiico ‘ vorkommen ’ 
meems to occur, whereas * kommen * —to come. 

(Der) Bernstein kommt fast nur an einisen vor. 

Stellen der Ostnee 
Amber oemrs alnvjst exclusively in 
. a few places on t/ie 

SaUic. 

(B) The complement may bo the Pa,d Parti^ 
v/iple of a compound tense ; 

Goetlia hat In Frankfurt nelneu gcschrieben. 

‘ Werther ’ 

Goethe has at Frankfurt his * fVcrtlur * u ritten. 

‘ Werther* wurde in Frankfurt ge.schricboa. 

* Werther* teas in Frankfurt written. 

Mein Freund Lst gestem nach abgeielst, 

Korn 

Afv friend has yesterday for left. 

Boms 

(4) The complement may be an Infinitive 
without ‘ zii ' after * sollen,’ ‘ miissen,’ ‘ konnen,’ 

‘ wollen,* &c., or with * zu * after ‘ soin,’ ‘ haben,’ 

‘ wisson,’ ‘ befehlcn,’ <Src. : 

Hannibal vollte in Norditalien die Bdmer tlberrascben, 

Haanitdl yrtshod in Northern iheBomana to surprise, 

Italy 

Sofpio befahl darauf dem Heere anzugrelCen. 

Sdpio commanded thereupon the army to attack. 

I Note that adTerl)R and adverbial expresKlous may also 
follow the object : *Ble Peraer luiben friiher dio 8onn6 auf 
Bergen Verehrt,* he. 


jVote.*— The complement may consist of two 
past participles, as in the Passive Construction ; 
in that case * worden ’ (from ‘ werden ’) goes to 
the end: ‘Die Komer waren bei Cannae von 
Hannibal besiegt worden,’ the Eomans had been 
beaten by Hannibal at Cannae. 

It may consist of past participle 4- infinitive ; 
in that case the former comes last : ‘ Mein 

Freund hat mich oft ihm zu schreiben gebeten,” 
my friend has often asked me to write (to him). 
In sentences of this kind, however, the infinitive 
may be treated as a special (infinitive) clause : 
‘ Mein Freund hat mich oft gebeten, ihrn zu 
schreiben.* 

Note. — ^'Ihe verbs of mood, ‘ miissen,’ ‘ wollcn, 
&o. (see p. 312), and the verbs ‘ lassen,’ to let, 
allow, make to ; ‘ sehon,’ to see ; * horen,’ to hear, 
change the piuit participle into the infinitive, 
when the p4u?t participle is connected with 
another dependent infinitive. Instead of ‘Sio 
hat nicht kornmen gewollt,’ it is correct to say, 
‘Sie hat nicht kommen wollen,’ she did ivot wish 
to come. Similarly, ‘ Er hat das Buch biridon 
lasscn * (instead of ‘ gclassen ’), he has had the 
book bound. When combinations of this kind 
occm* in depend tmt clauses, the rule that the 
auxiliary, i.e. the finite verb, comes last is 
broken. The auxiliary precedes the two infini- 
tives : * W^ir den ken, dasz er den Brief nicht hat 
soiireibeu wollen,’ we think that he did not wish 
to write the letter. 

(5) The complement )iiay be an Adjective or 
Noun ‘ sein,* ‘ werden,’ or other verbs : 

I)a« Wetter war vergangciien Sommer KChr warm. 

The watht'T was lad simmer very warm. 

Die Stadt lag uaoh der Bcschics^nujig wie tot. 

The town lay (was) after the bombardment as dead. 

((>) There are several stereotyped phrases con- 
sisting of verbs and sid)stantivcs with proposi- 
tions or adjectives, wliich are treated as if the 
substantives or adjectives were tlio prefixes of 
separable verbs (see No. 2 above). Examples : 
* zu Grunde gchen,’ to perish ; ‘ Die Expedition 
ging vor zwei Jahren im Polareia(e) zu Grunde 
(zugi’undo),’ the expedition perished in the polar 
ice tv )0 years ago ; ‘ zu Stande bringen,* U> ac» 
cosnplish ; ‘ um liat fragen,* to ash for advice, 
to consult ; * still stehen,* to stand still — * Der 
Zug stand plotzlich auf offoner Strecke still,’ 
the train suddenly stopped in the open ; ‘ fest 
halten,* to hold fast, to cling to. 

C. Inversion in Principal Sentences. 
for some reason or other the normal order 
(subject — ^finite verb) is broken — that is to say, 
when subject and finite verb change places, so 
that the latter precedes the formei^we call this 
process inversion. Its extremely frequent occur- 
rence may cause some difficulty to beginners. 

(1) Inversion is found — ^as in English*— in tlte 
Interrogative Sentence : ‘ Haben London 

besucht t * have you visited London 9 * Lieg^ 
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die Biioher auf dom Tisoh V do the books lie on 
the table ? 

Note that iii the Gormeui question the auxiliary 
* tun/ to dOf ia not used. 

(2) If Anything hut the Svbject begins the 
sentence, the subject comes after the finite verb. 
The principal oases belonging here are enume- 
rated below. 

(a) An adverb or adverbial phrase may cause 

inversion : ‘ Gestern las ich Schillers 

R&ubor,’ yesterday I read Schiller h 
^R obbers,* ‘Trota der Sommerhitze 
muszteri die Schnitter weitor arbeiten,* 
In spite of the heat the reapers were 
obliged to continue working. ‘ Gowtdtig 
aohlug Siegfrid auf den Ambosz/ Sieyfrid 
powerfully struck the anvil. 

Note. — ^The five conjunctions, ‘ allein,* 
however ; ‘ denn,' for ; * sondem,’ but ; 

* und,’ and ; * oder,* or ; ‘ aber,* hut ; 

* namlich/ rhamely^ for, do not aff(ict 
the order of the principal sentence ; 
‘ Denn Shakespeare war ein groszerer 
Dichtor als Marlowe,’ for Shakespeare 
was a greater poet than Marlowe. 

(b) Any part of the sentence placed at the 

beginning for emphasis causes inver- 
sion : ‘ Dio angenehmo Nachricht hat 
man ihm gestern nicht mitgetcilt,’ the 
happy news one did not aymmunicate to 
him yesterday (they did not tell him the 
happy news yesterday). 

(c) . If the principal sentence is preceded by a 

Dependent Clause, inversion takes phice. 
In most oases, tho claase is simply an 
elaboration of an adverbial phrase ; 

* Wenn dor Fruhling koirimt, schrnilzt 
der Sohnee in don Tiilorn,” when spring 
comes, the snow melts in the valleys. 

‘ AJa Elisabeth gestorben war, wurdo 
Jakob ihr Nachfolger,’ when Elizabeth 
had died, James became her successor. 

‘ Weil diese Baumo zu viol Schatteii 
geben, will der Besitzer sio abliauen,’ 
hecaiMe these trees give too much shadow 
the owner intends to cut them down, 

(3) Inversion may express Condition or Sup- 
position, as in the following cases : ‘ Ware (sub- 
junctive) Schiller nicht aus Stuttgart geflohon, 
so hatte er violleicht das Schicksal Schubarts 
geteilt,’ if Schiller had not fled from Stuttgart he 
mighl perhaps have shared the fate, of Schubart. 

‘ Bos&sze England noch seinen friiheren Wal- 
dreichtum, so ware dies fttr die Nation von 
groszem Werte,’ if England still possessed its 
former ivealth of words, this would be of great 
value to the nation. 

Note. — ^In the above the rules governing the 
relative position of subject and verb have been 
(&oussed chiefly. The position of the other 
paris of the sentence is less strictly regulated, 
and the beginner will soon learn where to place 
them by tho careful study of texts. 


V. Notes on the Second Extract. 

1. 1. ‘ nehmen/ to take ; * ich nalim, I took ; 

* genommen,’ taken. 

1. 3. IiifiMtive : ’ hinaufsteigen/ to ascend ; 

ich stieg hinauf, hinaufgoetiegen.* 

1. 4. ‘ mich,’ me ; accusative of ‘ ich.* In a 

principal sentence, pronouns come immediately 
after tho finite verb; if inversion takes place, 
they may either precede (as in the above case) 
or follow tho subject. 

1. 6. ‘ h. Tannen ’ is genitive plural. 

1. 9. ‘Das Wachsen,’ growing, growth; any 
infinitive may bo used as a neuter noun, which 
corresponds to the English formation in -ing : 
‘ Das Schrviben dieses Briefes hat lange gedauert,* 
the writing of this letter has taken (lasted) a long 
time. 

1. ] 2. ' ich lasse es mir sauer werden,’ an 

idiom, literally, I cause it (something indefinite, 
or the thing just mentioned) to become unpleasant 
to me ; ‘ mir,’ dative of ‘ ich.* 

1. 14. ‘ dor Block* ; plural, ‘ die Blocke.’ 

1, 19. ‘wo,’ literally where, is here used as 

a relative pronoun —wj/iic/i. It is followed, not 
preceded, by prepositions, and if tho latter 
begins with a vowel, an r is inserted : ‘ Die 
Fedor, womit (mit der) Bismarck den Vertrag 
unterschriob,’ the pen with which Bismarck signed 
the treaty. 

The same applies to the adverb and pronoun 

* da,* there : ‘ Da ist der Wald ; viele BUume 
befindon sich darin (in ihm),* there is the wood ; 
many trees are in it. 

1. 20. Normal order ; ‘ Sie konnen schopfen.* 

1. 28, ‘ der-selbo,* the same ; ‘ derselben * is 

genitive singular feminine, and refers to ‘ die 
Steinpforte.’ 

1. 31. Inversion caused by ‘doch,’ not by 
‘ mid.’ 

1. 33, ‘ geschwimgen,* past participle of 

‘ schwingon.’ 

1. 34. ‘ umklammert,’ past participle of 

‘ umklammern,’ used as an adjective. 

1. 35. The infinitive to this past participle is 

* ziLsammenwaclisen . * 

1. 42. * das Uberwinden,* infinitive used as 

a neuter noun. 

1. 51. ‘ so ’ is not to be translated into 

English, 

1. 53. A peculiar German construction which 
requires a lengthy explanation. The idiom ia 

* Vergnilgen finden an etwos/ to take pleasure in 
(something). In English, this is usually followed 
by a verb in -ing, as, for instance, ... in chasing. 
This construction in -ing, or rather in the corre- 
sponding -end, is unknown in German. Instead, 
there ore two other possibilities : (1 ) The an (or 
whatever the preposition is) may be followed 
by the verbal noim, i.e, by the infinitive used as 
a neuter noim : ‘ Gebildete heute finden Verg- 
iiiigen am (=*an dem) Jagen dieser Tiere,’ 
... in chasing (of) these animals. (2) More 
frequently, however, the preposition is prefixed by 
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' da(r) ’ and put in the principal sentence, the 
second verb being given in a separate infinitive 
or * dasz ’ clause, as in the text. Examples : 
* sich vorlassen auf, U> rely upon. Sio konnen 
sioh darauf vorlassen, dasz ich kommen werde,’ 
you can rely on my coining (tlnU 1 shall cotne) ; or, 
‘ Sio konnen sich auf mein Kommen verlassen,* 
— horcn von,’ to hear about. ‘ Wir haben niohts 
davon gehort, dasz er uns besuohen will,’ we 
have heard nothing of his intention to visit us. 
The alternative construction is clumsy, but not 
impossible : ‘Wir habon nichts von seinem uns 
Besuchon wollen gehort.* 

1. 67. ‘ als * is used after the comparative 

^Qian. 

1. 68. ‘ schmacht-end,’ present pai'ticiplo to 

•schmachten,’ to starve^ used as an adjective. 

Note . — Make a close study of the word-order 
in the following two passages. 

Third Lesson. — ^The two subjoined extracts 
form a complete contrast, both in style and 
vocabulary. The first is couched in extremely 
simple and homely language ; the second is 
characteristic of Schiller’s ponderous, somewhat 
artificial prose. 


Ala der Tag anbracli, At daybreak (when day 
nocli ehe die Sonne auf- began), even before the sun 
gegangen war, kam schon had rieen, the woman came 
die Frau und weekte die and roused the two children : 

5 beiden Kinder : ** Steht auf, * Get up, (you) laggards, let 
ihr Faulenzer, wir wollen us go Into the forest to fetch 
to den Wald gelien und f(M)d.* Then she gave (to) 
Holz holen.” Dann gab each a small piece of bread 
sle jedem eln Stuckchen and said : * Uere is something 
10 Brot und sprach : “ I>a for (yoiu*) dinner, but don't 

habt Ihr etwas fiir den eat it (up) before; you will 
Mittag, aber eszi's nicht get noUilng else (further)/ 
vorher auf, welter krlegt iiretel carried the bread under 
Ihr nichts/' Gretei nahm her apron, because Bilnsel had 
15 das Brot unter die SchUrze, the stones to his pocket, 
well lliiusel die Stelne in After that iuey started all 
der Tasebe hatte. Banach together for the forest. When 
machten sio sich alle zu- they had walked a short 
sainmen auf den Weg nach while. Hansel stopped and 
20 dem B'ald. Als sle eln looked back at the house, 
Weilchen gegangen warcii, and did this again and again, 
stand Hansel still und The father said : ' Hansel, 

guckte nach dem Haiis what are you looking for, and 
zurUck und tat das wiedcr why do you lag behind ? Take 
25 und Immer wieder. Der care, and do not forget that 
Vater sprach : " Hansel, you have legs.' * Oh. father,* 

was guckst du da und said Hansel, * I am looking 
blelbst zurdek : habe acht at my little white cat, which 
und verglsz delne Belno Is sitting high upon the roof 
SO ntcht." " Ach Vater," sagte and w'lshos to say good-bye 
BQinsel. *' Ich sehe nach to me.' The woman said : 
melnem welszen Kiitzchen, * Fool, that la not your UtUe 
das sltzt obeu auf dem cat. It Is the morning sun. 
Bach und will mlr Ade which shines on the chimney- 
35 sagen." Bir Frau Sprach : top.* But Hansel bad not 
** Nan, dss ist deto K.&tz- been looking at the kitten, but 
chen nicht, das let die (had) each time dropped one 
Morgensonno. die auf den of the shining pebbles from his 
gchornstein schelnt." Han- pocket on tlie road. 

40 sel aber hatte nicht nach When theyi come (right) 
dem KHtzchen gesohen. Into the middlff/of the forest 
gondern Immer elnon von the father said; *Kow (go 
den blanken Kleselstelnen and) gather woo^Tou clW- 
aus seiner Taache auf den dren ; I mean to^bt a Are, 
46 Weg geworfen. so that you mhy not bo cold. 

Als sie mitten to den HAnsel and Gretei collected 
Wald gekommen waren. dead <a heap) as high 
sprach der Vater: "Nun m a small mountain. The 
sammelt Holz, ihr Kinder, dead' 1^6od was lighted, and 
50 ich wlUeinFeueranmachen,' wttid the flame was burning 
daixdt Ihr nicht friert" very high the woman said: 
und Gretd tnigen *N<nr ^0e down by the fire. 


BeJsig zusammeu, einen (you) children, and rest; 
kletoen Berg hoch. Bas we are going into the forest 
56 Beislg ward angezilndet, to cut wood. When we 
und als die Flonime reebt have finished, we (shall) come 
hoch biannte, sagte die back and fetch you.*— From 
Frau : " Nun legt euch ans Grimm's • Fairy TaUb* 

Feuer, ihr Kinder, und 
00 niht euch aus, wir gehen 
in den Wald und hauen 
Uolz. Wenn wir fertlg 
stod, kommen wir wieder 
und holen euch ab." — Aus 
Grimms • Marchen* 

VI. Notes and Explanations. 1 . * als,’ 

when, is vised in connection with a single act in 
the past; ^ vromi' — when, is used of recurring 
actions, to describe a habit, &c.— ‘ z.B.* {e.g.), 
‘ Wenn der Tag anbrach, kam die Frau,’ regularly 
at daybreak. . . . 

1. 3. The usual moaning of ‘ achon * is already ; 
in many cases, however, it only slightly modifies 
the meaning of the whole sentence, and cannot 
be translated literally. In the present case it 
emphasizes the word ‘ noch,’ even (1. 1). 

1. i). ‘ Stiick-chen,’ the diminutive of ‘ Stfick/ 

piece., J3iminutives are formt'd by adding -chen 
to the stem ; all diminutives are neuter. If the 
vowel of the stem is a, o, u, or au, tho addition 
of -chen causes ‘ mutation ’ — i.e, the vowel is 
changed into a, 6, U, or du. In Southern 
German the diminutive suflix -lein is \ised with 
the same effect. Formations in -lein, or -el, -le 
(short for -Irin), are often met with in poetry. 
‘ BeLspicle,’ examples : ‘ der Garten,’ the garden, 
‘ das Gartchen ’ ; die Flasche,’ the bottle, flask ^ 
‘ das Flaschchen ’ ; ‘ das Brot,’ the bread, ‘ das 
Brotchon,’ the roll ; ‘ II ans,’ short for ‘ Johannes,’ 
‘Hansel,’ &c. 

1. 12. * Mittag,’ noon, for * Mittagesson,* 

dinner. 

1. 12. ‘ eszt’s,* contracted form of ‘ eszt es.’ 

1. 13. ‘ weiter ’ is put at tho head of the 

sentence for emphasis ; it belongs to the last 
word : ‘ nichts weiter,’ nothing further. 

I. 17. ‘ da-nach ’ (compare V). ‘da’ is a 

kind of relative which refers to the whole pre- 
ceding sentence — after this. 

II. 1 8, 1 9. ‘ sie machten sich auf den Weg,’ they 
started. ‘ sich ’ is the reflexive pronoun, which 
is used much more extensively in German than 
in English. 

1. 21. ‘sie waren gegangen,’ they had walked. 
Verbs expressing motion and change of locality 
are conjugated with * sein,’ to he, and not ‘ haben,’ 
to have — e.g. ‘ Ich bin mit der Eisenbahn ge- 
fahren,’ I (have) travelled by rail. Other verbs 
belonging here are ; ‘ laufen,’ fo run ; ‘ fliegen,* 
fly ; ‘ springen,’ jump ; ‘ fallen,’ fall. Reflexive 
verbs, however, are always conjugated with 
‘ haben ’ : ‘ Wir haben uns gedreht,* we have 
turned. 

1. 26. ‘immer,* ever, cannot here be tram* 
lated literally. 

1. 32. * die Katze,’ cat, 

1. 42. * Bondem ’ and * aber ’ are both tram* 

lated in English but, (a) * sondem ’ is only used 
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after a negative in direct contradiction of what 
goes before : ‘ Er hat das Cield nicht verloren, 
sondern verschenkt/ he has 'tvot loet the ^mney 
but given {it) away. (&) 'aber’ is used in ail 
other cases. 

11. 53, 54. * [dasleinen kleinen Berg hoch [war] ’ ; 
the words in square brackets may be left out. 

1. 55. ‘ward,’ obsoleto and pootio form of 
‘ wurde.* 

1. 57. * brannto ’ ; infinitive ‘ breimen,’ to burn. 

1. 60. *sich ausruhon,* a rofloxive verb —to 
rest {oneself) ; * euch * belongs to the nominative 
* ihr,* you (2nd person plural). 

1. 62. ‘ wonn *^ when^ said of the present or 

future. Compare ‘ ois,* 1. 1, and note. 

1. 64. ‘ abholen,’ to fetch {away). 


Nlchta fKshelnt abentcu- 
erlicher su sein. ala einen 
Seeplatz. der aufs vortreff- 
lichate befcatlirt war. er- 
5 bom zu woUea. ohne sclnen 
Ilafeu einzuscblleazen. Wai- 
lenateln. der noch nlo 
einen Widewtand erfahren. 
wollte nun auch die Natur 
10 iiberwinden und dan Un- 
mbeliclie l)eslegen. Stml- 
Bund. von der ISceselte frel. 
luhr unKehlndert fort, sich 
mlt Lebcnsniittcln zu ver- 
15 aehen und init nouen Trup* 
pen zu verstarken ; nichta 
deatoweniger unizingclte 
es Walleu-steln zu Lande 
und Buchte d\irch prald- 
20 erlacho Drohungen den 
Mangel grilndllcher Mittel 
zu eraetzen. *• Ich will,'* 
sogte cr, •• diase Stadt weg- 
nohmen. und wftre sle mlt 
25 Ketten an den lllmuiel 
gebundeu." 

DerKaL^ierselbst. welcher 
eine (Tnternehmung bereuen 
moebte. wovon or Hich kel- 
30 nen riilmilichen Ausgang 
verspracb, ergriff mit Bcgl- 
erde die HCheinbare tJoter- 
wUrflgkeit und elnige an* 
nebmllche Erbietungen der 
35 Stralsunder, (um) seinem 
General den Abzug von der 
stadt zu befehlen. Wal- 
lenstein veiacbtete dlesen 
Befehl und fuhr fort, den 
40 Belagerten durch unab- 
IMfisige Stiirme zuzusetzen. 
Da die dSlnlBChe Bosatzung 
sohon stark geschmolzen. 
dor (Jberrest der rastloeen 
45 Ai'lwit nicht gewacbsen 
war und der KOnis eich 
auszer Stand betand. eine 
grdazere Anzahl von Trap* 
penan dlese Stadtzu wagen, 
60 80 warf sicb Stralsund, mlt 
Ohrlstians Qenebmigung, 
dem KOnIg von Schweden 
IndieArme. Der diinisclie 
ICommandant verllesz die 

65 Festung.umelnemsohwed* 
laoben Plate zu maohen, 
der ale mit dem gl^k* 
Uebeten Brfolge verteldlgte, 
Wallensteins Gliiok sobei* 

SO terte vor dieser Stadt. und 
zum eistenmal erlebte seln 
Stole die empfindlkshe 
XiHnkang, nach mebmen 
verloraen Monaten. nooh 

66 etnSm Vevlust von 12,000 

eelnein Vorbaben 


Nothing seemn (to be) more 
foolliardy than to intend to 
take a naval fortreKs wliich waa 
fortified in the moet effective 
(splendid) fashion, without 
closing its hjirbour. Wallen- 
steiu. who (had) never before 
met with opposition, now 
wished to overcome nature 
(herself) and to conquer the 
Impossible. Stralsund. frtie 
towards the sett, continued 
without interference to pro- 
vide itself with food ami to 
Htrengthen itself with new 
troops : notwithstanding (in 
spite of) tliK Wallenstein sur- 
rounded it on land, and tried 
by means of boastful threats 
to counterbalance the lack of 
effective means. *1 intend.* 
he said, 'to take this town, 
even if it wei*o bound to the 
Bky with chains.* 

The Emperor himself, who 
perhaps regretted an enter- 
prise of which he did not ex- 
l)ect the success to be credi- 
table, with eagerness Heized 
upon the apparent submlsfiive- 
ncBsand a few acceptable offers 
of the Stralsund citizensto cora- 
mandhis general to retreat fit)ni 
the town. Wallenstein disre- 
garded (despised) this order, 
and continued to harass the be- 
sieged by uninterrupted as- 
saults, As the Danish army of 
occupation was already greatly 
diminished (melted), (and a.s) 
the remainder w’as not equal 
to the incessant effort, and as 
the king was unable to risk a 
larger number of troops for 
the sake of this town. Ptnil- 
sund threw itself into the arms 
of the King of Sweden with 
the coasent of Christian. The 
Danish commander left the 
fortress in order to make room 
for a Swedish one, who de- 
fended It with the happiest 
success. Wallenstein’s fortune 
foundered before this town, 
and for the first time his pride 
experienced the painful shock, 
to (have to) give up bis inten- 
tion after several lost months 
after the loss of 12,000 dead. 
But the necessity In which he 
had placed this town to invoke 
(the) Swedish aid. caused a 
dose union between Oustavu-s 
Adolphus and Stralsund, which 
in the immediate future facili- 
tated the entry of the Swedes 


zu entsagen. Aber die into Germany not a little. — 
Notwendigkeit, in welche SoHiLLKn, UUiotu of the Thirtv 
er diese Stadt gesetzt hatte. Years' War. 

70 don BchwedlHcben Sebutz 
anzurufen. veiunloszte ein 
cuges BUndnis zwtschen 
Gustav Adolf und Stral- 
. sund. welchoH in der Polge 
«6 <leu Eiutritt der Schweden 
in Deuiechland nicht wen- 
ig erlelchterte. — S ciiilleb. 

Ofsehichle de$ DreisxigihUr- 
ioen Krieoea, 

V'll. Notes and Explanations. — 1. 2. ‘ als * 

than, after a comparative, 

1. 3. ‘auf(da)s vortrefflichsto ’ the most 
effective manner ; a German idiom. Example : 
‘ Der I^uer bewirtete seine Gas to aiifs be.ste,’ the 
farmer feasted his guests in the best {possible) style. 

1. 8. Insert ‘ hatte * after ‘ erfahren.’ In a 
dependent clause, the auxiliary ‘ haben ’ or 
* sein * is sometiinos omitted. But this is no 
longer considered good style. 

1. 9. ‘ auch ’ —also ; ‘ aueh die Natur ’ ^even 

nature, nature herself. 

I. 12. ‘[das] von dor Secscito froi [war]* — 

‘ das ’ and ‘ war ’ are left out. The expression is 
an abbreviated dependent (relative) clause, which 
accounts for the peculiar pcjsition of the adjec- 
tive * frei,’ iho cmnplement. (Compare IV, B (5).) 

J. 1 8. The accusative object ‘ es ’ comes be- 
tween the verb and (he subject noun. 

1. 29. ‘ Er versprach sich keineii riilimlichen 

Ausgang von dor Untemehmung,’ literally, he 
did not prmniso himself a creditable result from 
the enterprise, 

1. 46. ‘ war ’ does duty for both preceding 

dependent clauses. 

1. 47. ‘ auszer ’ — 07/toic/e ; ‘ auszer Stande,’ 

literally, outside the position. 

1. 55. ‘ einom schwedischen [Kommand- 

anten] ’ ; every adjective may be used as a 
noun, without the addition of * einer,’ one. 

1. 08. ‘in welche’— ‘in die,’ m(to) which. 
In modern German, it is more usual to say 
‘ worin.’ (Compare V. 1. 19, and note.) 

1. 7 1 . ‘ lassen,* to let, allow — cause. Imperfect 
‘ ich liesz,* past participle * gelassen,’ a strong 
verb. The compound ‘ veranlassen,* to cause, 
forms its imperfect and past participle by adding 
t to the stem — it is a weak verb ; ‘ veranlaszte,’ 
‘ veranlaszt.’ 

1. 74. ‘ welches ’ «= * das,* which. 

VIII. The Verb. — ^Tho German Verb has only 
two Simple Tenses, the Present and the Imper- 
fect (or Past) : 

ioh laufe, 1 run, am running. 

. et wohlt, he chooses. 

^ ich lief, I ran, was running. 
er wahlte, he chose. 

There are three Auxiliary Verbs, by means of 
which the compound tenses are formed : 

(1) ‘haben/ to havsg ‘er hat gewiihlt/ he 
has chosen. 
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(2) ‘ sein/ iobe: ^ sie ist gelaufen,’ efie has run, 

(3) * werden ’ is used to form the passive 
voice» with the past participle, and the future, 
with the infinitive of any verb, ‘woidon,’ as 
an independent verb, means to hecoinc, and is 
oonneoted with a noun or adjective : 

* Wir werden bestraft,* we are (being) 

punished. 

* Er wird koniraen,’ he will conic. 

[‘Die Staclt wird grbszer,’ the town grows 
larger.] 

Note. — ^Tho past subjunctive of ‘ werden ’ 
(‘ ioh wurdo ’) is used to form a tense often called 
Conditional. 

‘ Er wiirde mioh bcsuchon . . he would 
visit me. . . . 

Apart from the auxiliary vorlis, thr(30 main 
classes may be distinguished : 

(1) Weeds Verbsy which form their imperfect 
and past participle by adding / to the infinitive 
stem (the changes are weak or small) : 

leb-en, to live, leb-te, go-leb-t. 

(2) Strong Veihs, which form their imperfect 
and post participle by a change of the stem 
vowel (the changes are strong or considerable) : 

stehl-en, to steals stahl, ge-stohl-en. 

(3) The so<called Verbs of Alood, which are 
irregular and show the distinctive features of 
both the strong and weak conjugations : 

muss-en, ich musz, I must, miisz-te, ge- 
musz-t. 

IX. The Auxiliary Verba. — Note that * haben ’ 
is a weak verb, with the irregular change of bt 
to ^ in the imperfect, and with a mutated vowel 
(& for a) in the imperfect subjunctive ; ‘ sein ’ 
is quite irregular, containing three different 
roots ; ‘ werden * is a strong verb, with woalc 
forms in the singular of the imperfect. 

Infinitive : hab-en. to have ; seIn ; werden. 

Present P\nTiciPLB : hab'cnd, havina ; selmd ; werdend. 

Past Participle : se>liab’t. had ; gewesen ; (gc)wordeij. 

iVote. — If the present participle of • werden ’ Is used for 
forming the pamlve voice, it loses the prefix ae : • Er tet ge- 
sohlagen woideo/ he has been beaten. 

Indicative, Subjunctive. 

Present. 


Ke 

Ich 

) 

habe 

bln werde v 

J habe sei 

1st wird J 

werde 

she 

sieV 

hat 


U 

thou 

eft ) 

du hast 

blst wlrst habest eeiest 

wordest 

ws 

they 

wIr V 

lie \ y haben 

sind werden haben seien 

werden 

vau^ 

you 

SiefJ 

Ihr habt 

seld wordet habet seict 

werdet 

!ch\ 
sie / 

hatte 

war 

Imperfect. 

wiirde 

dn 

hattest waist 

wurdest yLtient warest 

wiiidest 

wlr\ 
sift / 

batten waren 

(wardst '•*) 

wurdon hhtteu wiiren 

wtirden 

Ihr 

hattet 

wart 

wurdet htlttet wiirct 

wtt^el 


1 old forms are now used in the Higher 
s ^ttta fonn of address. . 


PBBTFxrr. 

ioh babe gehabt, I have had ich habe gebabt, 

ioh bln gewesen. / have been ich sei gewesen, &c. 

ich bin (ge)worden. I have became ich sei (gelworden. tsc. 


PLUPEBFBCfr. 


ei hatte gehabt, he had had 
er war gewesen, he had been 
er war (ge)worden, he hadpecame 

I’UTDRB. 

I. ( haben, I shall have 

ich werde sein 

I werden 


er hatte gehabt, &c, 
er ware gewesen. &c. 
er ware (gelworden, &c. 

Conditional. 
/haben, 1 should 
ich wiirde -J Rcin [have 

1 werden 


ich wUrde 


{ 


gebabt haben. J 
ehouldhavebeen 
gewenen sein 
(ge)woTden sein 


iMi’ERATiVE ; halHj. have {thou ) ; sei : werde 

er l»abe. er soil haben. &o., lei him have 
la.szt. uns haben. &c., let us have 
habet. have {yon ) : seit : werdet 
haben Slo ; seien l$ie : werden Sie i 


X. The Weak Verb. — The stem of a verb is 
obtainetl by removing tho final -en of the infini- 
tivo. The various endings — the same as for 
‘ hal^eii ’ — may then bo added to tho stem. 
Examples : ‘ leb-en,’ to live ; ‘ sag-on,’ to speak, 
say ; ‘ rcis-Cn,’ to travel ; ‘ druck-en,’ to print ; 
‘driick-en,’ to press ; * wart-en,’ to wait, &c. &c. 

Note. — ^All simple derivative verbs are regular ; 
as ‘ heilgon,’ to su notify, from ‘ heilig,’ holy ; 
‘ marschieren,’ U> march, from * Mai-sch,’ &c. 

reis-en, to travel ; reis-end, travelling ; 
g(vreis-t, travelled. 


PRESENT’. Imperfect. 


ich rols-e 
or reis-t 
dll reis-(e)st 

ihr rciK-(c)t 


j rris-t-o 
rei«*t-(e).st 
rets-t-cn 
rci.‘;-l-ct 


The SUB.nJNCTiVB has the same* 
forms as tho Indicative, with Iho 
oxcoption of the 3rd perp. hlng. 
proB., which has -« Instead of -f r 
‘ or rois-e,* 




J ich bin Kerelst \ . , / 

[ ich habe gespielt / ^ ^ 


travelled 

played 


PLUl'KBljTltT 


/ Ich war gereist ) 
( ich hatte gespielt / 


1 had 


travelled 

played 


( 1. Ich werde retsen 
jj J ich werde gerelst sein 
I ich werde gespielt haben 


f 1. ich wUrdo relsen 

OONj»iTioNAL -[ IT / ich wiirde gereist seln’*i 
1 ich wiirde gespielt haben 


Imperative; reis-e, travel (thou); er rels-e, let him travel; 
laszt uud reison, let us travel ; reis-en Bie. travel. 


Note . — If the stem ends in d or t, add ct 
instead of < ; ‘ antworten,’ to reply ; * er ant- 
wort-et,’ ‘ ilir antwort-et ’ ; and so throughout 
the imperfect : ‘ ich antwort-et-e.’ The past 

participle is * ge-antwort-et.* 

Similarly, stems ending in s, sch, sometimes 
insert e before s of the ending, as * du reisest,* 
instead of ‘ du reist.’ 

A small number of weak verbs change the 
vowel e of the present to a in the imperfect and 
past participle: ‘brennen,* to hum, ‘brannte, 
gebrannt ’ ; ‘sendon,’ to send, * sandte, gesandt ’ ; 


1 For the forms of polite address, the corresponding fonns of 
the subjunctive are used. 

2 The Conditional II may also be rendered by *ich hEtie 
gespielt,* ’ ich w&re gerelst/ 
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*wenden»’ to tum^ ‘wandte, gowandfc.’ ‘ Son- 
dote ’ and * wendeto ’ are, however, also found. 

Denkeii, to thinks dachte, gedacht; bringen, 
to bring f braohte, gebracht — are quite in*ogular. 

XI. The Strong Verb has the same endings as 
the weak verb in the Present. In the Imperfect^ 
the 1st and 3rd persons singular indicative aro 
without any ending. Otherwise, the termina- 
tions are the same as for the weak verb. 

Note, however, that in the 2nd and 3rd 
persona present indicative the vowel sometimes 
changes : a becomes d ; e, if long, becomes ie ; 
e, if short, becomes i ; au becomes du ; o be- 
comes o. Examples : 

. ioh grabe, I dig ; er grabt. 

ioh stehlo, 1 steal ; er stiohlt. 
ich treft’e, 1 hitf meet ; or tritft. 
ioh laufe, I run ; er lauft. 
ich stosze, 1 push ; er stoszt. 

The Subjunctive Imperfect is usually formed 
by changing tho vowel and adding the endings 
of tho weak subjunctive imperfect. (Compare 
the corresponding forms of ‘ liaben,’ ‘ hatto,* &c.) 
* losen,’ 0 read ; ‘ ich las ’ — ‘ ich liiso,’ I read, &c. 

The Past Participle always ends in -cn (as 
tho infinitive), and has tho prefix ye. 

The student should obtain a list of strong 
verba and memorise tho moat important among 
them. It is impossible to tabulate all the pos- 
sible vowel changes hero ; nor can wo discuss 
all the irregularities of strong vorb.s. We must 
confine ourselves to noting a few typical cases. 


Infinitive. 3rd Perm. Sing. 

Imperfect. 

Past Part, 

bcfohlen, command 

er beflehlt 

befiihl 

bcfohlen 

beiszen. bite 

er txiiHzt 

bb«z 

geblasen 

blesren, bend 

er bieprt 

boff 

RClWKCn 

bindon. bind 

er bindet 

band 

eebunflcn 

bitten, ask (for) 

er bittet 

bat 

gclictcn 

brechen, break 

er briclit 

bmcb 

gcbroclicn 

essen, eat 

cr iszb 

aHz 

gegessen 

fabren. ao, drive {in 
a vehicle) 

er fahrt 

fubr 

gefahreu 

fallen, laU 

er milt 

nel 

gcfaJlen 

flnden, Und 

er flndet 

fand 

gefunden 

fliesen, tty 

cr flleht 

floh 

gc'doheii 

geben, give 

er gibt 

gab 

gegeben 

gehen, go 

er geht 

giog 

gegangen 

ballon, hold 

er halt 

biclt 

gelialten 

kominen. come 

er komtnt 

kam 

gekomnien 

lasaea, let, allow 

cr l^zt 

liesz 

gelaK.sen 

llegeii.1 lie 

er liegt 

lag 

gelegeii 

nehmen, take 

er nimmt 

nahm 

genomiuuii 

rufen. call 

er ruft 

rlef 

gcruten 

fichlagen. beat 

er .scblkgt 

flchlug 

ge^ichlageii 

flchnelden. cut 

er HChneidet 

sehniit 

gesclmitten 

sehen. see 

er slebt 

sab 

geschen 

gltzen,! sU 

er sltzt 

8asz 

gesCssen 

tim. do 

er tut 

rich weisz 'i 

tat 

getan 

wbuen. know ■{ 

[ er weisz V 
vwir wlsaen J 

wuazte 

gevsniszt 


XII. The Verbs of Mood, or Modal Auxiliaries, 
are, unlike their English equivalents, fully conju- 
gated ; they possess an infinitive, peist participle 
— in short, they are complete verbs. They usually 

l The oorrespoDdinff weak verbe are : * tegen,' to pul (down), 
piacs: *aeteen/ to put down, to tit setzen.’ Im- 

perfect* * legte.' * eetcie.' 


do not convey a clear moaning by themselves, 
but give certain modifications to a real verb. 
They express tho poestbUUy, necessity, lawful- 
ness, willingness, or permission of the real verb 
with which they are connected. 

The verba of mood have a very irregular 
conjugation. Tho student should carefully 
examine tho meaning and application of their 
various forma in the texts. As they have a per- 
fect conjugation, their use in Gorman greatly 
dilTors from that of the English modal auxiliaries. 

Ti'ho verba of mood usually exliibit different 
vowels in the singular and plural of the present. 
They form tho imporfocjt and past participle by 
moans of t. Tho present is conjugated like tho 
iinj)erf('ct of a strong verb. 


iNniCATIVB. SUIOCNCriVE. 


INFIVITIVK. 
(1) koimrn, I 
ran, f/iry, 
mn able 
U>. 


pRr*:sKNT. Past Paiit. gekozmt. 

Perf. ich liabc gekcnnt. 

kann kaiino “='* **• 

Fdtcrk. ich werde kdii- 
du kaiuist k^inncht nen (ich werde 

wir \ halien). 

sie A konnen khimeii Cond. ich wUrde kdnnen 

Hie } (Icb wUrde gckooitt 

ihr konnt koniUtOt Wten). 


IMPKIIKKCT. 

ich kimnie. Arc. konnte. &c. 


Note. — (1) The plural of tho indicative present 
and the subjunctive present have the some 
vowel as tho infinitive. 

(2) wollon ; ich will ; ich wollte ; gewollt- — I 
Wfs/i to, intend 0 (/ will). The vowel o does not 
chang€» to <5 in tlio subjunctive imperfect. 

(3) sollen ; ich soli ; ich sollte ; gesollt— 7 
am 0, I ought (7 shall). — o does not change to 6. 

(4) rniissen; ichmusz; ich muszto; gemuszt 
— 1 have to, must. — u becomes ii in the subjunc- 
tive imperfect. 

(5) mogen ; ich mag ; ich mochte ; gomocht 
— I like (lo), I may. — o becomes d. 

((}) diirfen ; ich darf ; ich durfte ; gedurft 
— 7 am allowed to, I may. 

Note 1. — After an infinitive, the past parti- 
ciple (jf the modal auxiliaries takas the form of 
the infinitive ; ‘ Er hatte nicht schreiben sollen ’ 
{)wt ‘ schreiben gesollt '), he had not been allowed 
to write, or he ought not 0 have written. 

Tho some applies to the verbs ‘ lessen,’ 0 let, 
allow, cause ; ‘schen,' 0 see ; ‘ horen,’ 0 hear : 
‘ Er hat mich nicht singen horen,* he did {has) 
not heard me sing. 

In a dependent clause, the auxiliary accom- 
panying two such ‘ infinitives,’ contrary to the 
usual rule, precedes the latter : ‘ Er weisz, dasz 
er nicht htitte zuruckkommen diirfen,’ he knows 
that he was not alhwed 0 return. 


XIII. Separable and Inseparable Verbal Pre- 
fixes. — This is one of the most diflloult chapters 
of German greunmar, as it is impossible to define 
the general mdaning of each prefix. 

There tl^tee classes of prefixes : Preposi- 



314 


THE GERMAN LANGUAGE AND LITEBATUBE 


tions, usually separable ; Prefixes proper ^ in- 
separable and containiag the vowel e, whioh is 
unstressed ; and Nouns, usually separable. The 
compound verbs may be divided into live 
sections, according to whether the preiises are 
separable or not. (Compare IV, B (2).) 

A, Verbs Singly Compounded Separable, 

absotzen, to depose, Ich sets&e ab ; well 

ioh absetze. 

emporhebeii, to lift tip. Er hob empor. 

wegbloibon, to stay avxiy, Er ist wegge- 
bliebon. 

Other prefixes belonging hero are ; an-, auf-, 
aus-, bet-, bevor-, hin-, her-, €in-,fort-, mit-, nach-, 
nieder-, vor-, weg-, zuriick-, &c. &c. 

Rides : Except in the infinitive and the two 
participles the prefix is separated from the verb 
cmd goes to the end, in the principal sentence. 

In a dependent clause, however, verb and 
prefix together go to the end. 

The zu of the infinitive is inserted between 
prefix and verb. 

In the past participle, ge- is inserted botwoen 
prefix and verb. 

The separable prefixes have the main stress. 
Illustrations : ‘ Dor Hund lief hin ter dem Ilaaen 
her,’ the dog ran after the hare; ‘Der Jiiger 
bemerkte, dasz der Hund hiuter dem llasen 
herlief,’ the sportsnuin noticed that the dog was 
running after the hare ; ‘ Dor Jiiger befahl dem 
Hund, hinter dem Hoson herzulaufen,’ the 
sportsman ordered the dog to rim after the hare ; 

* Der Hund ist hinter dem llasen hergolaufen,’ 
the dog ran (has run) after the hare, 

B, Verbs Singly Compounded Inseparable , — 

These verbs are formed by prefixing either be-, 
er-, ver-, ent-, emp-, zer-, and misz-, hinter-, 
wi(e)der-. Examples : ‘ beweisen,’ to prove ; 

* entehren,’ to dishonour ; ‘ ©nipfangen,’ to re- 
ceive ; ‘ erhalten,’ to receive, to preserve ; * hinter- 
gehen,’ to deceive ; ‘ miszfallen,’ to displease ; 

* vorgehen,’ to vanish, pass away ; ‘ wider- 

raten,’ to dissuade (counsel against) ; ‘ zerstrouen,’ 
to disperse. 

These particles are unaccented (‘ ©rlau'ben,’ 
to permit), and never disjoined from the verb. 
These verbs do not take ge- in the post participle, 
and the zu stands before the compounds sepa- 
rately, as beftire simple verbs. 

Illustrations : ‘ Dor Feind zerstorte die Stadt,’ 
the enemy destroyed the town ; * Die Stadt wurdo 
zerstort,’ the tovm was destroyed / ‘ Die Bomer 
beabsichtigten, Karthago zu zeratoren,* the 
Romans intended to deMroy Carthage, 

C, Verbs Separable and Inaeparable.’—‘lChe pre- 
fixes of these verbs are prepositions, with the 
exception of ‘ wioder,’ again~^\vL. ‘ durch,’ 
through ; ‘ fiber,’ over ; * um,* round ; ‘ unter,’ 
under ; ‘ voll,’ full. These prefixes are separable 
when they retain the full meaning of the inde- 
pendent preposition. They are inseparable when 
tiioy only slightly modify the meaning of the 


verb, or are used in a figurative sense. In the 
latter case they are unstressed. 

Examples : ’ fiT>ersetzen,’ to cross a river ; 
* uberse'tzen,’ to translate. ‘ Schlegel hat die 
Dramen Shakospeares ins Deutsche fibersetzt,’ 
Schlegel has transUUed Shakespeare's dramas into 
German ; ‘ Der Ffihrmann hat heute mehr als 
hundert Menachon tibergesetzt,’ the ferryman has 
carried across more than a hundred people to-day, 

D. Verbs Doubly Compounded. — Verbs belong- 
ing here have a compound prefix, as “ hervor- 
bringen,’ to produce ; ‘ anorkonnen,’ to acknow- 
ledge. If the second part of the prefix is 
separable, both are detached; if the second is 
inseparable, the first only is disjoined. 

Examples : ‘ herunterfallon,’ to fall down, 

‘ Plotzlich fiel ein Stein herunter,’ suddenly a 
stone fell down ; — ‘ vorbehalteii,’ to reserve, ‘ Er 
behielt sich don Eiitschlusz vor,’ he reserved his 
decision (to himself). 

E. Verbs Cmnpounded with Nouns. — Of these 
some are septirablo (a), others inseparable (6). 

(а) ‘ frcisproelicn,’ to acquit: ‘ Er wurde 

froigesprocheii * ; ‘ gleichkommen, to equal : 

‘ Nichls kommt ihm gleich ’ ; ‘ stattfindon,’ to 
take place: ‘Das Fest lindet morgen statt ’ ; 
‘ losroiszen,’ to tear off, &c. &c. 

(б) TIk'ho take ge in the past participle like 
simple vor))s, except thuso oompotindod witli 
%joll-i ‘ r(5chtfertigon,’ to justify: * Er hat sich 
gerochtfortigt ’ ; ‘ handhaben,’ to handle. ; ‘ voll- 
ziehen,’ to execute, &c. 


Fourth Lesson. 

Naolidem wir einige Mi- 
nnien gewartet haiten, 
trat Ooctbc zu un« herein 
und l)e{crUjjzte iius freund- 
5 llch. “Ich darf Sle gerade- 
zu In deutHCher Spraclie 
anreden,’* wendeto or sich 
an llerm I tut ton (elnen 
engllsclien Ingcnleur-Offl- 
10 zier), “ denn ich hore. Sio 
wind Ini Deutschen Bchon 
recht bewandeit." Tlieser 
erwlderte hieraut niit Wcnl- 
geiu froundlich.und Gex^the 
15 bat una damuf, Plata 
zu nobmeo. 

Die Persdnlichkeit dea 
Herrn H. niuszto auf 
Goethe einen guton Eln- 
20 druck machen. denn aeine 
groBze LiebenswUrdigkelt 
und helterc Mildo zeigte 
Klch dem I'lemden ge- 
geniiber heute In Ihrer 
25 wahren SchOnheit. 

liaben wohl getan,** aagte 
er, “ daaz Sie, um deutsch 
zu lemon, zu una heriiber 
gekommen Bind, wo Sie 
ntcht allein die Sprache 
30 leiebt und HOhnell gewln- 
nen. zondem aucb die Ele- 
mente, woranf ale rubt, im- 
sem Boden. OUma, Lehena- 
85 art. filtten. geaeUacliaftlich- 
en Verkehr. VerfasBung und 
derglelchen mlt nach Eng- 
land hlnfiber nehmen.** 

**Da8 Interesee fiir die 
40 deutecho Bprache,** end* 


After wo had waited a few 
minutes, Goethe joined us and 
greeted us cordially, ‘ 1 pre- 
Bume 1 may address you In 
German.* he said to Mr. Hut- 
ion (an English engineer 
officer), ‘oh I hear you are 
already well versed In our lan- 
guage.' The latter replied to 
this In a few polite words, and 
Goethe than asked us to be 
seated. 

The manners and appear- 
ance of Mr. H. must have 
made a good impression on 
Goethe, for his great kindness 
and mild .serenity were to- 
day manifested towards the 
stranger in their real beauty. 
‘You did well.* said he, ‘to 
come hither (across the sea) 
to learn German, for here you 
will easily and Quickly aCQuire 
not only the language, but also 
the elements on which It rests, 
our soil, clime, mode of life, 
mannets, social Intercourse. 
con8titutlQn.and the like, (and) 
carry It away with you to 
England.* 

‘ The interest (taken) In the 
German language is now great 
In England.* replied Mr. H. 

* and is becoming more general 
daily. 90 that there Is now 
scarcely a young Englishman 
of good family who does not 
learn German.* 

‘ We Germans,* Gocftlie re- 
plied good^humoiuedly, 'liaye, 



THE GERMAN LANGUAGE AND LITERATURE 


315 


derto Heir U.. *'ist letzt In however* been halt a century 
England grosa und wird before your nation in this 
t&glich aflgemeiner. flOdasE respect. For fifty years 1 
j6t;Et fast keln Junger Eng- have been busy with the Eng- 
45 lander von guter Familie lish language and literature, 
ist, der nicht deutsch so that I am very well ac- 
kmte." Quainted with the writers and 

** Wir Deutsche,'* vei^ the (mode of) life and the ad- 
setzte Ooethe freundltch, minlRlmtion of your country. 
50 ** haben es Jedoch Ihter If 1 went over to England. I 
Nation in dieser Hinsicht should l>e no stranger (tbc«e). 
um ein balbes Jahrhundert — Eckermann's Converaalions 
zuvorgetan. Ich besch&f- with Goethe, Monday, January 
tige mlch seit lUnlzlg 10. 1825. 

56 Jahren mit der engllschen 
Spmche and Uteratur, 

BOdasz ich Ibre Schrlft- 
sieller und das lieben und 
die Einrichtung Ihres 
00 Landes sehr gut kennc. 

Ome ich nach England 
hlnilbcr, Ich wttrde keln 
Prenider sein." — E cfter* 

HANNS Qeeptache mit Ooethe, 

06 Montao, dsn 10. January 
1825. 


XI V. Notes and Explanations, 

1. 5. * geradezu/ straight off, without hesitation. 

1. 1 3. ‘ mit Wenigem,’ dati v'e of ‘ daa W enigo,’ 

from ‘wonig,’ little (of quantity, not size). 

1. 16. * Platz nehmen,* to sit down. 

1. 22. ‘sich zeigen,’ to shoWy manifest oneself. 
The Gorman reflexive verba may often bo 
rendered into English by the passive voice. 

1. 23, * gegenUbor,* opposite, towards, against, 

is a preposition that may follow the noun. (Com- 
pare * don Berg hinauf,’ up the mountain.) 

1. 33. ‘ wo(r),’ literally where, used os a 

relative. 

1. 34. ‘ Lebonaart,* made of life, ‘ Dos Leben,* 

life, an infinitive used us a noun. Nouns of this 
kind, when used as the first part of a com- 
pound, take 8 : ‘ die Schaffenskraft,* creative 

power ; * Essenszeit,’ dinner-time, &c. &c. 

1. 37. ‘ dergleichen,’ genitive plural of ‘ der-, 

die-, das-gleicho,’ &c., the like, 

1. 37. * nach ’ —to, is used with reference to 

names of localities and countries : ‘ Wir wordoii 
im nfiohsten Jahre nach Berlin, nach Noi-wogen, 
nach den Alpen reison, next year we shall go to 
Berlin, to Norway, to the Alps. 

1. 61. * Ihrer Nation,* dative singular; 

literally, to your nation. 

1. 52. * um ’ before numerals ^ for, by. 

1. 53. ‘ sich beschaftigon mit,’ to occupy one- 

self with, to he busy with, another reflexive verb. 

1, 61. ‘ kame ich,* if I came, were I to come. 

The subjimctivo is used in German to exprass 
irreality — ‘ Goethe never went to England.* 


A ProSe Exercise , — The following passage is 
an exoollent example of good, descriptive prose. 
It certainly hcis its difficulties, but the patient 
Student will be rewarded by the exceptional 
fluency of diction and beauty of style. 

Der Berg Athos mit deft One is tempted to believe 
' gegenttberitogepden Ktl!»- that Mount Athon. with the 
tenstrich dek makedonl- cooat-Une of the Afaecduaian 
sobeo EsBgeblrgeH. mbchte Iron Mountains lying oppoalte. 
5 man glauben. eel Mgentlioh really is the original home oC 


die Uiheimat dee Kas- the cheetnut-tree : nowhere, 
tanlenbaurnes : nirgendv. not even in ODlchos. doee It 
eelbat in Eolchle. trelbt.er burst out of the koU in Huoh 
in solcher Pulle und Up- abundance and luxurloueiieBB : 
10 pichkeit auti der Erde nowhere is its leaf so bright 
hervor; nirgends 1st seln and of so warm a green, its 
Blatt so hell und warm- fruit so sweet. Its size (growth) 
gritn. seine l<'rucht so sUsz. so gigantic, (the) propagation 
seln Wuchs so riesenhaft. so quick and tank. One 
15 die Fortplianznng so rasch should by no means think of 
und wucherisoh wle hler. the meagreness of tlie tree- 
Alan deuko Ja nicht an die forests In Southern Europe, or 
Alagerkdt der Baumwaldcr still less of the tedious sym- 
in 8udeuroK>a. Oder gar an metry and wcil-brushed order 
20 die langwellige Symmetrle of our wmrt and artificial 
und feingebuisteto Ord- groves. On Haglon-Oros one 
niiug unsorcr llof- und finds an unbridled wilder- 
Kunutgehegc. AufHagion- ness and untrained beautiful 
Oros ist frele Wiklnk und thickets, with pleasant and 
25 kunstlucses. von der Wurzel broad leaves growing (on the 
an belter und breit be- stems) from the root upwards, 
laubtes liebllcbes Dicklclit traversed by winding paths, 
in versfhlungenen Pfaden. planted and reared by the 
diirch die Mcisterband der master-hand of Nature for the 
30 Natur fiir die l.UKt uietiHch- enjoy mont of the human mind, 
lichen SInnes gepflanzt und How (the plants) everywhere 
aufgczr^gen. Wie cs nur stretch and sprout, and burst 
iiberali rankt und sproszt out of the soil in rank luxurl- 
und iu geiler tJppigkeit aus ousnesN, a lx)Id immortal race 
35 dem Bixlen dringt. ein of plants with primeval force, 
kulines uusterbliches Pfian- from the tender young shoot 
zoiiges(;hlccht mit urwclt- born yesterday to the sturdy 
licher Kraft vom ziirtcn. bush, and up through all scalea 
gestem geburenen Zwelg- of time and life to full age. to 
40 Icin his zum strotzenden the secular tree, to the ante- 
Stmu(;h und diirch alle dlluvlan colossus. — J. P. Fall- 
Zoit- und Lebenaskalen MKuaYEB, The Holy Moufdain 
hiuauf zum Aiannesaltei. o/ Athos — Deacriptim, 
zum Saciilarbaum. zum 
45 liutediluvianlscben Kolosz. 

— J. P. Fallmkrayek. Der 
heilige Berg Athos— -SekU* 
dervna. 


XV. Notes and Explanations, 1. 6. *man 
inochto glaubon,’ one might believe. — better, one 
is templed to believe. Here the subjunctive 
(‘ mochie,’ instead of * moehte *) expresses a 
possibility, supposition, slight doubt. 

1. 5. ‘ sei,’ he, the subjunctive of ‘ sein.’ The 

subjunctive is regularly used in Indirect Speech 
when the actual words of the original speaker 
(or thinker) are not quoted, but are merely 
I’oportcd. 

Direct Speech : Karl V sagte ; ‘ Ich will 

nicht liingcr regieren,* Charles V said : ‘ I will 
rule no longer ’ ; Viele glaubon : ‘ Dieser Wald 
ist die Ileimat des Kastanienbaumes,* many 
think : * This wood is the hmne of the chestnut- 
tree.* 

Indirect Speech : Karl V (der Ffinfte) sagte, 
cr woUe nicht langer regieren. — Vide glauben, 
dieser Wald sei (or ware) die Heimat dee Kas- 
tanienbauines. 

1. 7. On account of the immediately pre- 
ceding negative, ‘ nirgends,’ ‘ nicht * is left out 
after ‘selbat,’ The latter «eeen ; another word 
for even in the present sense is * sogar.’ 

L 10. The suffixes *heit and -keit are used to 
form abstract nouns from adjectives. 

1. 12. ‘ warmgrfin,* of a warm green colour. 

1. 17. ‘man denke;* the subjunctive ex- 
presses a modest wish, which, however, is hem 
intensified by the following “ ja.** 

1. 21. ‘ fein ’ »nicdy» uM, 
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1. 22. * Hof ’ and * Kunat ’ are both prefised 
to * Gehege/ patk^ grove, 

1. 27. Here we have a typical Gennan con* 
struction, a past or present participle (* belaubt ’) 
used as an adjective before the noun. In cases 
of this kind the Knglish order of words is com* 
pletely inverted : ‘ Die holzeme^ von Ca3sar im 
Jahre 40 fiber den Khein gebaute Briicke/ the (1) 
ufooden (2) bridge (7) thrown (6) over the Rhine (6) 
in 40 (4) by Cmaar (3). — ^Der herrliche, von der 
Kdnigin Elisabeth gepfianzte Baum. 

1. 28. ‘ verschlungen,* interlaced^ past parti- 

ciple of *' verschlingen ’ (which means to 
swallow I). 

1. 31 ff. The past participles ‘ gepflanzt ’ and 
‘ aufgezogen ’ go to the end of the phrase, 
which is an abbreviated dependent (relative) 
clause. 

1, 32, ‘ es,* itf used impersonally for some- 

thing that defies exaet definition : nature, the 
principle of growth. The ' nur ’ cannot bo 
translated literally : Only look^ how everything 
is sprouting, ... 

1. 36. ‘ dringen, drang, godrungen,’ to push 

forward, force one's way, 

1. 37. The prefix * ur-’ moans original, primeval, 

L 38. ‘ vom ... bis zu,’ from ,,, to, 

XVI. The Declension of Notma. 

A. The Genders, — In English, animate beings 
are, according to their natural sex, either mtiscu- 
line or feminine ; inanimate objects and ideas, 
with a few exceptions, neuter. This is not the 
case in German ; several names of animate 
beings cure of the neuter gender ; inanimate 
objects and abstract ideas, either masculine, or 
feminine, or neuter — in a word, the German 
language still retains the old and, be it confessed, 
senseless institution of (Jrammatical Gender. Of 
most words, a knowledge of the gender is to bo 
acquired only by experience. A few general 
rules will be given below. 

(1) All names and appellations of males aro 
masculine, those of females feminine, as : der 
Mann, the man ; der Konig, the king ; die 
Mutter, the mother, &c.' All diminutives in 
•chen or -lein aro neuter : das Mannchen, the 
little man, dwarf ; das Fraulein, the young {un- 
married) lady. Das Weib, the woftian, is neuter. 

(2) There exist, besides the sexual denomina- 
tion of individuals, a number of appellatives for 
the whole species of certain (domestic) animals, 
which aro neuter : das Pford, the horse ; dor 
Hengst, the stallion ; die Mfihre, the nnare ; 
das Rind, dor Stier, bull ; die Kuh, cow. 
Compare also : der Knabe, hoy ; das Kind, 
child (like — das Kalb, Fallen,’ calf, foal) ; but ; 
* das Madchen,’ girl, because it is a diminutive. 
Note : derMonsch, the human being (in general) ; 
dor Mann, man, male person, 

(3) The termination -in (inflected forms -innen) 
is given to certain names of animated beings 
and titles to denote the feminine gender : der 


Konig, king, die Kfinigin, queen ; der Freund— 
die Freundin, (male and female) friend; der 
Herzog, duke, die Herzogin, duchess ; der 
Schafer — die Schtiferin, 8hephe/id(e86) ; der Eng- 
Iknder, the Englishman, die Englknderin, the 
Englishwoman (but : der Deutsche, the German, 
die Deutsche) ; der Wolf, wolf, die Wolfin, 
&o. &o. 

(4) Of the Masculine Gender are the names of 
winds, seasons, months, and days : der Nord- 
wind; der Fruhling, spring; der Sommer, 
Winter ; der Januar, Febniar, Mai, &c. ; der 
Mon tag, Monday. ‘ Das Jahr,’ the year, is 
neuter, and consequently ‘ das Friihjahr, a 
synonymous term for ‘ der Friihling,’ is also 
neuter. ‘ Dio jahroszeit,’ the season (literally, 
the time of the year), is feminine, because the last 
component part, ‘ Zoit,* tmie, is of that "gender. 
It is a general rule that the second element of 
a compound noun determines the gender. 

(5) Of tlie Feminine Gender are all substan- 
tives of more than one syllable ending in -ei, 
-heit, -keit, -schaft, -ung : die Backerei, baker's 
shop ; Houcholei, hypocrisy ; Freiheit, freedom, 
liberty ; Freundschaft, friendship ; Hoffnung, 
Jiope. ‘ Das Gowiu’ei,’ clamour, noise, forms 
an exception. 

(0) Of the Neuter Ocyider are the names of 
metals and names of towns and countries : das 
Eisen, iron ; Blei, lead ; Kupfer, Gold, 
Silber. I’he names of countries and towns are 
without the article when they stand alone. They 
take the neuter article, when qualified by an 
adjective or a following genitive : Fronkreich, 
France ; das siidlicho Franki’eich, Southern 
France : das England Karls II ; das neue 
Berlin, new Berlin. 

Note. — Some names of countries always have 
the article : die Schweiz, Switzerland ; die 
Turk(ii, die Normandie^ ; das Elsa.sz, Alsatia. 

All collective nouns beginning with Ge- are 
neuter : dfis Gebirge, the range of mountains 
(compare — der Berg, the mountain ; doa 
Gobiot, the region, territory. *I}ie Gesohichte,’ 
history, story, is feminine. 

(7) In several words the gender marks a 
difference of signification ; the most common 
examples are : 

4er Band. volu?ne (book). dati Band, ribbon, bond, 

der Krbo, fieir. das Erbc, inheritance, 

der Tlclde. pagan. die Heide, heath. 

die Mark, mark (coin). das Mark, marrow. 

dor Schild. ekield. das Bchild. sign (of a house), 

signboard. 

der Soe. lake, die Bee. sea. 

der Tor. fool, das Tor, aoie. 

B. 2'he Declensions.^ — ^Tho German language 
distinguishes four cases. The Nominative is the 
ordinary form of the word, and is used in the 
first part of the sentence^ as. the adive element 

1 The dedension of Gemnan nouns tend adlectfvee) presente 
oonHidemble difScuHr to the foreign student* The otetnclee, 
however, mar be overGome br application and eonstant 
practice. 
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on which the verb dependB. The AccuttcUive is 
used in the second part of the sentence as the 
passive element. The Genitive usually expresses 
possession, the Dative a relation : 

Der Mensch (nom.) ist nicht immer dom 
Geber (dot,) fiir das Gosohenk {accus.) dankbar, 
man is not altvays grateful to the giver (dat.) for 
the gift; Sogar die Krone (nom,) des Kdniga 
(gen,) muszte dern Feinde (dot.) (ibergebon 
werden, even the crown of the king had to be 
given up to the enemy ; Im Walde sahen wir 
koinen Monschen, we saw no living being in the 
wood. 

Note. — ^The genitive habitually stands after 
certain verbs, without expressing possession : 
‘ Wir erinnorn uns des sclionen Buches (gen.),' 
we remeiriber the beautiful book. 

In numerous cases, the genitive is used indo- 
peiidontly in an adverbial sense ; ‘ morgens,’ in 
the morning ; ‘ abends, mittags,’ in the evening, 
at noon ; ‘ eines Tages,’ one day, <fec. &c. 

(a) The Weak Declension owes its name to the 
fact that only one change is possible, namely, 
the addition of n or en. No neut/er nouns belong 
to this declension. 


StNOUtAIl MASCULtNB. FEHININE. PLCB. BOl'II CEKDERS. 


Nom. dor BoU, messenaer die C5ab#'» gift 

Qon. de8 BoUn der (Jab« 

D<U. dein Bot«n der Gabc 

Acc. den Boten die Gabe 


die \ 
der I 

doii I 

die J 


•Botew, Gaben 


the vowel in the plural. The most important 
among the latter are : Vater, Vater, father ; 
Apfel, Apfel, apple ; Bruder, brother ; Vogel, 
bird ; Garten, garden ; Ofen, stove, oven ; liafen, 
harbour; Acker, field; Nagel, nail; Mantel, 
matille. 

A large number of neuter nouns belong tq this 
declension — namely, all ending in -el, -cr, -chen, 
dein ; all collectives with initial Qe* and ending 
ill -c ,* and all infinitives (in -en) used as nouns. 
The neuter nouns never modify the vowel in 
the plural, except ‘ das KJoster,’ monastery, 
nunnery — ‘ die Kloster,’ 

A few masculine nouns have lost -n in the 
nominative singular, but preserve it in the other 
cases : der Name, na/tm, des Namens, dein 
Namea, den Namen ; die Noinen, &o. So ; 
der Funke, spark ; dor Gedanke, thought ; 
Glaubo, belief, faith ; Friede, peace ; Haufe, 
heap ; Same, seed ; Willo, will ; ‘ Der Fela,’ 

rock, has lost both n and e, and the same applies 
to the neuter ‘ das Herz,’ heart, which is declined 
as follows : Herz, Herzens, Herzen, Herz ; 
plural : Herzen. 

(2) The nominative plural ends in -e. 


(aa) Masculiniis. 

S1NOU1..VR. 

Nom. der Ta?. day Pliwz, river 

Gen. dtjs TaK/»« FluNse# 

Dai., dom TaB(e) FIuhkc 

An-, den Tag Flusz 


PLtUtAL. 
die Tag^ FlUase 
der Tage. Fltisso 
dea Tagen. FlUasen 
die Tage, FlOsse 


(1) Here belong all masculino nouns of moro 
than one syllable ending in -r, and a few mascu- 
lines that have lost -e in the nominative singular, 
as : * Furst,’ prince ; ‘ Soldat,’ soldier ; ‘ Monsch,’ 
human being ; * Herr : der Herr, des Herron,’ &c. 

Note that a small number of nouns in -c 
belong to another class (soo below). 

(2) Most feminine nouns belong here, among 
which may be mentioned all ending in ; dieii, 
~keit, -ei, -schaft, -ung, -in, -ie, -ik, -ion, -tat. 

(b) The Strong Declension uses various endings 
in the formation of cases. 

(1) The nominative plural is without ending. 
Examples : der Esel, ass ; dor Hammer, hammer ; 
das Messer, knife. 

SivrociT.AR ItlASouuNa. Neuter. PtuR. noi'n G enders. 
Nom. der Esol, Hammer das Meseer die Esel. Hammer, 

Menser 

Qm. des Esels, ilammen des Messers der Esel. H&mmer, 

Messer 

Dai, dem Esel. Hammer dem Messer den Eseln. BHmmem. 

Messem 

.4cc. den Esel, Hammer das M^r die Esel. H&mmer, 

Messer 

^ ' The only feminine nouns belonging here are 
* die Mutter,’ mother ; f die Tochter,* daughter. 
They do not change in the singular (no a in the 
genitive), and change *the vowel in the plural: 
‘die Mutter, Tochter,’ fnoihers, daughters. 

Here belong all masculine nouns in -d, •en, 
•er, and the isolated *der Kttse,’ cheese, *dea 
K&ses, die K&se*’ &.Q, Only about twenty change 


Tho majority of masetdino nouns follow this 
declension. Moat of them change the vowel in 
the plural, except the following : Abend, even- 
ing ; Arm, arm ; Besuch, visit(or) ; Versuch, 
attempt ; Hund, dog ; Huf, hoof ; Monat, rmrUli ; 
Mond, moon ; Pfad, path ; Punkt, poinl ; 
Schnli, shoe ; Vcrluat, loss, and a few others. 

(bt) Fbmieiebs. 

Singular. Plural. 

die, der. der, die Faost die. der. die Pftuste 

Vox, den FHiisten 

All nouns of this class modify the vowel in 
the plural. Here belong a number of mono- 
syllables, such as : die Bank, bench, seat (the 
plural of ‘ die Bank,’ bank, is ‘ Bonken ’) ; Frucht, 
fruit (this is tho singular — ‘ eine Frucht, a fruit ; 
tho collective term fruit is rendered by * das 
Obst ’) ; Hand, /wind ; Kraft, power, force ; 
Kuh, cow ; Kunst, art ; Macht, might, power ; 
Maus, mouse ; Nacht, night ; Stadt, town ; 
Wand, wall ; Wurst, sausage ; and all feminines 
in -kunft and- nis : * die Einkunft,’ revenue, usu- 
ally employed in the plural, ‘Einkdnfte ’ ; ‘die 
Kenntnis,’ knowledge, 

(cc) Neuters. — ^They are declined exactly like 
the masculine * Tag * above : das Fast, des 
Festes, dem Fe8t(e), das Fest, festival. Plural : 
die Feste, der Feste, den Festen, die Feste. 

Here belong some nouns with initial Oe- that 
do not end in -c, as : das Qeschiift, business, 
shop ; das Gesetz, law. Further, a considerable 
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number of monosyllables^ as : Bein, Ug ; Heft, 
exercise hook ; Jiair ; Heer, army ; Jahr» 

year ; Pford, liotee ; Reich, empire ; Reoht* 
right ; Schiff, ehip ; Schwein, pig ; Spiel, play ; 
StUok, piece ; Tier, a7imial ; Ziel, otm, goal, 

(3) The nominative plural ends in -er. There 
are no feminine nouns in this class. Tho addi< 
tion of -er in the plural always causes modifioa- 
tion of the vowel, where possible ; a — a, o — d, 
u-^t au — dll. 

SlNOULAR. PLUSAL. 

MASO. NEUT. BfABO. Keut. 

Utom. der Wald das Feld die Wald«r Feld<T 

Qm, des Wald«s Feld«« der W8,ld«r Feld«r 

Dai. dera Wald(e) Felde den waidmi Feldrni 

AoG. den Wald das Feld die W&lder Felder 

Here belong masculines, os : der Mann, die 
Manner, man ; Geist, apiriU ghost ; Gott, Qod ; 
Wurra, vx>rm ; Leib, body ; Rand, edge. ; 
Bdsewioht, villain. 

Neuters, as : das Bad, die Bader, hath ; das 
Band, ribbon ; Bild, picture ; Blatt, fea/, sheet 
of paper ; Brett, hoard ; Buch, book ; Dorf, 
village ; Fasz, Fiisser, barrel ; Glos, glass ; 
Kind, child ; Rad, wheel ; Tal, valley ; Volk, 
nation ; Wort, word ; and a large number of 
common monosyllables. A few words with 
initial 6?e- also 'belong here, as : Gesicht, face ; 
Geschlecht, mce^ generation — gender , sex. 

(c) The Mixed Dejclension shows strong forms 
in the singular, weak forms in the plural. 

Singular Mascidine : der Schmerz, pain ; See, 
lake ; des Schmorzea, Sees ; dein Schmerzfe), 
See 5 den Schrnerz, den See. Plural : die 
Schmerzon, See(e)n, <Src. 

So also ; Bauer, peasant ; Staat, slate ; 
Untertan, subject ; Nachbar, neighbour ; Dorn, 
thorn ; Stiefel, boot ; and a few others. Also a 
small number of foreign nouns : ‘ Doktor, Pro- 
fessor, Insekt.’ Note the change of accent in 
‘Dokto'r, Dokto'ren.’ 

Singular Neuter : das Bett, bed ; Augo, eye ; 
des Bettes, Augos ; dera Bett(e), Auge ; das 
Bett, Auge. Plural : die Betten, Augen, &o. 

So also : Endo, end / Ohr, ear {for hearing) ; 
Hemd, shirt. 

Appendix : Dedension of Foreign Nouns. — It 
is impossible to enumerate the various rules 
afEeoting the declension of foreign nouns. We 
must content ourselves with giving a few 
examples : 

Bdtottlar. Plural. Singular. Plural. 

das Fossil die Foftslllen der Major die Majore 

das Bllneml die MineiraUen die Famille die FamlUen 

das GrinnaBium die Qymnaideii der Kanal die Kan&le 

die Krlsla dte Kriaen das Piogiainoi die Proerarome 

daa Billet die Billets der Character die Cbaiakte'ie 

derlAid die Lords derOenend dleGeneiale or 

QeneilUe) 

i Notes on the Declensions 

(1) The dative plural always ends in -en, or 
in »n alter I and r. 


(2) Feminine nouns never ehange in tho 
singular. 

<3) The nominative, accusative, and genitive 
plural are always edike. 

(4) There are no neuter nouns belonging to 
the weak declension, and no feminine nouns 
forming the plural in -er. 

(5) Nominative and accusative are always 
alike, except in the case of mosculipe nouns 
following the weak declonsion. 

(6) Masculine and neuter nouns belonging to 
the strong declensions may or may not take -e 
in the dative singular. Nouns ending in -c/, 
-en, or -er, however, never take -e. 


Fifth Lesson. — Tho English version of the 
following passage is more or loss literal, but the 
student should endeavour, after careful study of 
the German text, to produce a really good transla- 
tion. 

Friedrich war cln sehr Friedrich was a very pecu- 
ehientiuniicher Mensch. Mlt Uar beinsr. With hie enomioua 
selnem iingcheuren Rok- OoHeack beard and lanie dark 
ackenbarte imd (iroBzen eyes he had served as (tonned) 

5 diistcren Aogen haite er an excellent model for a pic- 
ein trefflichcrt Alodcll zu ture of rny father which repre- 
einern Hilde mcincH Vatera eented Kinsr Saul, who is 
abffcgel)en. das den Ron Iff seized by the evil spirit sent 
Saui <larsteUte, iil>et don by the Lord, nowever. there 
10 der bdse (’ickt vcmi Herm dwelt In him rather a spirit 
komnxt. Doch wohiitc In that was unable to injure a 
ihin vlehncbr eln Oclst, der fly. and that was much less 
keliie Fliege kraiikcn. viel Inclined to kill the pious harp- 
wenlgnrtfeneifft sein konnte, player David — a very tender, 

16 den frominon Ilarfenspieler childlike mind, which children 
David zu tdten, ein sehr and child-Ukc natures easily 
zarter, klncdit her Sinn, den recognised, with whom te 
Kinder und kinrlUeho Na- therefore liked to associate, 
turen Icicht erkannten. mlt In ffencral be avoided human 
ao deiien er daher auch gern society, retired into his own 
und zutraulich verkehrto, self, and bad tlevoted himself 
Im allgeineinen war er to Solitude, who as time went 
menHchcnscbeu. zog sich on became more and more his 
auf sich selbst zuriick und coufldantc. and whose charms 
25 hatte sich der Einsainkeit he sought to glorify In his 
erffeben, die je lUngcr, jc pictures, 
mehr seine "i'ertraut-e Pictures like these had not 
wurde, und deren Jfelze er existed before, and will hardly 
in K(dncn Bildeni zu ver- return, for Friedrich wa« the 
80 herrlichcn suchte. one and only one of his kind, 

DerKlelchen J3ilder waren like all real ffcniuses. It Ls a 
friiher nicht gewesen und pity that one cannot describe 
werden schwerllch wledcr works of art ; for It is only 
kommen. denn Friedrich possible to indicate their sub- 
85 war cin Elnundeinzigster ject, and what Friedrich 
in seiner Art, wie alle painted was queer stuff. Not 
wirkliche Genies. Es ist paradisical Umdscapes full of 
Bchade, dasz man Kunst- wealth and smlllnff splendour, 
werke nicht bescbrelben such as Claude toved. and all 
40 kann ; man kann eben nur those like to see who on^ 
Ihxen Stoff andeuten, und regard subject and execution, 
es war sonderbares Zeug, Very simple, bare, serioue. and » 
was Friedrich malte. Nicht full of melancholy, Friedrich's 
paradlesLsche Oegenden fancies resembled rather the 
45 voll Belchtnm und lachen- songs of that old Celtic singer 
der Prnebt. wlo Claude sle whose subject consists of no- 
Uebte, und alle diejentgen thing but mist, mountain-top, 
gem seben, die nur Btoff and heath. A sea of mist from 
und Machwerk anseben. which a solitary rocky summit 
50 Bebr einfach, iliinllch, emst searches lor the snnllgbtrfR^’ 
und schwennutsvoll, gllch-. barren coastline with duneg in 
en Friedrichs Phantasleri moonlight, the ffagments of a 
vletmehr den liedem jenos * Greenlander ' <in the poftr 
alteii ReltensilngerB, deren Ice— such and such-like were 
65 Stoff ni^ts ist als Nebel, the subjects which Friedrich 
Bergeshohe und Helde. painted, and whldbi he knew 
Bio Nehelmeer, aos dem how to Inspire a peculiar life, 
eine efnsame FelsenkoppC My special favourite among 
ins Soimenlicht anfragt, these plctuiee was a young. 
00 ein Oder Pilneostiand im little ffr-tree^in a wild i 



THE GERMAN LANGUAGE AND LITERATURE 319 


Mondsoheio. die Trttmmer 
eines GrdolaDdfahreiB im 
Folarei»e — so und ^hnlich 
warou die Gegen»ttLnde, 
65 die Friedriob malte, und 
deneti er ein etgentUmliches 
Lebeneinmbaucben wusate. 

Mein beeonderer liebUng 
iinter diesen Bildern war 
70 eln Junges Ktetembttutn- 
cben Im wlrbelnden Bcbnco- 
wetter. Dicbter Scbnee lag 
oben dar^ul und fuszboch 
danim beium. Paruntcr 
75 aber. im Schutz des Na- 
deldacbea, war es sebr 
beimlicb. da war der 
Scbnee nicht hlngekommen. 
da schliefen die Kinder 
80 de» yergangenen Sommers* 
Heidekraut und welke Hal 
me und cin Faar zueam* 
mengekrochene Scbnee- 
keubkusoben. im tiefsten 
86 IMeden. Das war das 
ganze Bild.—WiLHELM v. 
KdaELGEN, Jwnd^Erinm” 
rumen eines alien Marines. 


storm. Thick snow was lying 
on its top and a foot high all 
round. Underneath, bowerer. 
in the shelter of the roof of 
needles, it was very snug; 
there the snow had not pene- 
trated. there slept the children 
of last summer, heather and 
faded stalk and a few snails* 
houses that had crept together, 
(all) in perfect peace. This 
was the whole picture. — 
Wilhelm t. KdoEixiEN. An 
Old Man*8 Rminiscencea (A 
ms Youth. 


Note . — Make a special study of tlio compound 
nouns in the above passage. Note the fol- 
lowing general rules. VVtjrds ust^d as the first 
part of a compound noun usually (1) take -en 
when they belong to the weak declension : * Har- 
fenspieler, Kosackenbart * ; (2) words belonging 
to the strong doclonsion may take ‘ Borges- 
hoho,’ but compare ‘ Nebolmeer ’ ; (.3) feminine 
words in -wnf/, -heit^ kmU take -h: ‘Eiiiigkeits- 
bestrebungori,’ efforts towards union ; * Verhalt- 
ungsregeln,’ rules of conCucU &o. 


XVII. Notes and Explanations. 

1. 14. konnte * belongs to both ‘ kranken ' 
and ‘geneigt sein.’ 

1. 20. ‘ deneii * refers to ‘ Kinder iind kind- 

liche Naturen.’ 

1. 26. ‘je . . . je,’ the . . . the. 

28. * deren ’ refers to ‘ Einsamkoit. 

31, * dergleiches,’ a genitive plural. 

.. 36. ‘ einundeinzig*’ literally, ‘ one and only.’ 

40. ‘ eben ’ qualifies * nur,’ and cannot be 

translated literaHy. 

1. 46. ‘voll Reichtum,’ full of wealth; ob- 
serye the absence of any connecting word ; ‘ Eine 
Fiasohe voll Wein,’ ‘Ein Korb voll Obst,’ a 
basketful of fruit. The use of the genitive after 
‘ voll,’ as in ‘ lochender Pracht,’ is now rare. 

^ V . 1. 48. ‘ gem sohen,’ to like to see : * Wir lesen 

gern deutsohe Btlchor,’ we like to read Gemian 
boof^. The comparative of the adverb ‘ gorn * 
is ‘liober,’ the superlative ‘am liebsten,’ 
‘ Friedrich malto lieber einfache Bilder als {than) 
" paradiesisohe Lemdschaften (landscapes),^ to like 
btittier ; ‘Er malte am liebsten schwermiitige 
Bilder,* he liked best to pcSkU melancholy pictures, 

^ L 61. ‘gleichen/ to he like^ similar-^* 
g^glidhen.’ 

I 64, ‘ Unter dem ** KelteoB&nger verstoht 
der Verfasser Oasian* dessen Werke auch in 
l>eutsehiaiid yiel bewundert wu^en/ by * CeUio 


bard ’ the author means Oasian, whose works were 
much read even in Germany. 

Note that in many cases the first part ot 
a German compound is best translated into 
English by an a^ective : • die Naturgoachich.e,’ 
natural history ; ' der Reichakanzler,’ imperil 
chancellor. 

1. 59. ‘ ins ’ — ‘ in das.* 

1. 62. ‘ Gronlandfahrer/ a vessel aailing to 

(and from) Greenland. 

1.71. ‘im* -‘in dem.* 

I. 74. ‘ darum herum,* round da) about. 

1. 83. ‘ zusammonkrieohen» krocli, gekrochen.* 

1. 81. ‘Haus-cheu,* little house; pronomioe 
s-ch, and not sch. 

‘ v. ’ ‘ von. ’ This particle before a name indi- 

sates that the bearer belongs to the nobility. 


XVIII. Pronouns . — Pronouns are words used 
for nouns. Personal pronoims are words used 
for names of persons and things : ‘ ich,’ 1 ; ‘ du,* 
thou ; ‘ Sio,’ you, &o. 

Reflexive pronouns are used for names of 
pci-sons or things, when they are the objects of 
an action expressed by a verb, and identical 
with (he subjects : ‘ Ich Ichre mich (selbst),* 

/ teach m yself ; ‘ Sie wundem sich,’ you wonder ^ 
iVc. 


A. Personal Pronouns. 


First Person. 

Recx)nd Person Sboono Pers. 

(Fajiiuab). (Politb). 

Ring. Plur. 

Ring. 

Plur. 

Sing, and 
Plur. 

Nom. Ich, 1 wtr, wc 

du, thou 

ihr. you 

Bio. you 

Oen. nv'lncT imacr 

deiner 

euer 

Ihrer 

Dat. niir uns 

dir 

euch 

llmea 

Acc. niieh iins 

dich 

euch 

Sie 

Third Person. 


Singular. 




Maso. Neitt. 

I’EM. 

Plur. of all Genders. 

Norn er. he es, it 

Ble, she 

f^ie, they 

Oeii. seiner 

Ihrer 

ihrer 


Dat. ihm 

ihr 

ihnen 


Acc. ihii ea 

sie 

hIo 


The usual form of polite address is 

‘ Sie,’ the 


3Tfl person plural, with a capital letter. The 
familiar ‘ da ’ is used in addressing children, 
relatives, and intimate friends. The plural ‘ ihr ’ 
is used in addressing more than one of such 
persons as would individually be addressed as 
‘ du.* In country districts, the plural * Ihr ’ is 
occasionally used as the form of polite address, 
in speaking to one or more persons. 

Beginners should always bear in mind that 
the gender of inanimate objects varies, and 
that in speaking of them the corresponding 
pronouns must be used : ‘ Wissen Sie wo meine 
Uhr iat ? Ich habo sie nicht gesehen,’ do you 
know where my walch is ? I have not seen it. 

Note . — Very often * da ’ is used in place of a 
pronoun in connection with a preposition. * da * 
or ‘ dar ’ (the latter before a vowel) always 
precedes the preposition : ‘ Der Schifisael : Ich 
habe damit ( a*mit ihm) die Tfire geoffnet,’ the 
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key : I have opened the door with ii» These for- 
mations are much more extensively used than 
the English corresponding therehyf therewith. 
Instead of ‘ da,* ‘ wo ’ also may bo used. 

B. The Interrogative Pronoun, 

(1) * wer ? ’ whop ‘ was ? * what ? 

Masc. Fbm. Neut. 

Norn, wer wus was fur eln (cine. ein)T 

woswn sort nf f 

Dal, wem 

Ace, wen was 

(2) ‘ welcher 't ’ which ? what f is also used as 
a relative pronoun, and has the on<iiugs of a 
strong adjective (see No. XIX). h*or the relative 
pronoun ‘ der,’ see No. III. 

C. Possessive Pronouns (or orljectivos). — moin, 
my ; dein, thine ; sein, his (masculino and 
neuter) ; ihr, her ; unser, oiir ; euer, your ; ihr, 
their, your (polite). 

Their inflexions are the same os those t)f the 
strong adjectives (No. XIX), with tho following 
exceptions. The usual endings -er of tho nom. 
sing, moso., and -es of the nom. and acc. sing, 
neut. are dropped : ‘ sein Buch,’ his hook ; 

‘ seine Feder,’ his pen. 

The -er or -es is restored when the pronoun 
stands by itself : ‘ Ihrca (viz, Buch) ist nicht so 
klein wie dieses.’ / 

D. The Indefinite Article. — ‘ein,* a, one, luis 
the same endings as tho possessive pronouns, 
and is subject to the same exceptions. The 
same applies to ‘ kein,* no, none ; ‘ kein JMensch,* 
no man ; * keiner ist gekommen,’ no one has 
come, 

E. Reflexive Pronouns: ich — mioh, J-^ny- 
self ; du — dich ; er, sie, es — sioh ; wir — uns, 
ihr — euch ; sie, Sie — sich. 

‘Wir waschen uns,* we wash otirselves. The 
uso of the reflexive pnmoun is more extensive 
in German than in English : ‘ sich wundorn.’ 
to wonder ; ‘ sich irren,’ to he mistaken ; * sich 
bezahlen,’ or * sich bezahlt machen,’ to pay (i.e. to 
he remunerative); ‘sich erinnern * (+ genitive), 
to remember, &c. 

‘ Erinnern Sie sich unserer XJnterhaltung ? ’ 
do you remember our conversation 9 ‘ Sie irrte 

sioh in dor Nummer, she 9nade a mistake about 
the number ; ‘ Wir wuntlern uns ubor nichts 
mehr,’ we woftder about nothing. 

The reflexive pronouns myself, &c., must not 
be oonfoimded with the indefinite myself, &o., in 
1 myself, which is expressed in German by 
‘ sellBt * ; * Er hat mir selbst geschrieben,’ he 
wrote me himself, 

F. Demonstrative Pronouns. — ‘dieser, diese, 
dieses ’ (or ‘ dies *), this (one), and * jener, jene, 
jenes,’ that (one), are declined like a strong 
adjective. 

‘ derjenige,’ the one, and ‘ derselbo,’ the same, 
are declined like the article and a weak adjective. 
Genitive: ‘desjenigen, dorjonigon,’ &o. 


G. Indefinite Pronouns, — ‘ man,’ one, has the 
genitive ‘ eines,* dative ‘ einem,* accusative 
‘ einen,’ possessive adjective ‘ sein.* 

‘ jedermann,' everybody, has the genitive 

* jedermanns * — ‘ jomand,* anyone ; ‘ niemand,* 
no one, end in e in tho genitive. The other 
cases are the same as the nominative. 

Observations on Some Pronouns. — ^The definite 
ai*ticle is used instead of a possessive pronoun 
when tho sense of the sentence caimot be mis- 
taken : ‘ Ich werde das Buch in die Tasche 
stecken,* I shall put the hook into my pocket ; 

* Er hat den Hut in der Hand,* he has his hat in 
his hand. 

The reflexive or tho dative of the pemonal 
pronoun is often used whore the English language 
employs the possessive : ‘ Er hat sich in den 
Finger geschnitten,’ he has cut his finger ; ‘ Der 
Beam to gab es ihm in die Hand,* the official put 
it into his hand. 


Sixth Lesson. — ^The Gorman passage printed 
below is an exact translation of the English 
original. 

bniclite Meantime this dr.inoniac 
dltiKos UsiinonischD Ura- rJrama pUKliiced very opi)f)slte 
ina flir Schillers Kubm results to Schiller’s reputation, 
die euttJreirrngosotzitostcn Among the yoimg men of (Jer- 
5 Krgebtusfte hervor. Bel many it was received with an 
der niiinnlichen Jugend enthusiasm absolutely un- 
Jjcutscb lands wurde es mit pamlleled. though it Is per- 
durehaus allein-'tohender fcctly nntnie that it excited 
Begttlstcning aufgcnom* some persons of rank and 
10 men, ol^Klcich es voll- spleudld exiiectetions (as a 
kommen iinwahr ist. djuiz current fable asserted) to ind- 
GH eiaige Miiniicr von Kang tato Cbarles Moor in becoming 
iind glanzpiKlen Aussk^hten robbers. On the other hand, 
(wie eine huidlauHge Fiibol the play was of too powerful 
16 liehnuptete) clazu trleb, a cast not In any case to have 
Karl Moor iiachzuahmen, alarmed Lis serenity the Duke 
iiideni slo Kiiid^r wurden. of W'iirteniberg : f(»r it argued 
Audrerscits war das Drama a most revolutionary mind, 
zn gewaltfg angelegt, um and the utmost audacity of 
20 nicht In jfidem Falle Hidue self-will. But. besides this 
Durchlaucht den Herzog general gnnmd of censure, 
von VVurtcml)erg bcun- there arose a special one In a 
nihlgt zu haben ; denn es nuarter so remote that this 
licsz auf einen ilusa,*rst one fact may serve to evidence 
26 rcvolutlonUren Geist und the extent as well os extensity 
auf die hdehste KUhnhelt of the Inipiessiou made. The 
dcs Eigen wl liens schlleszen. territory of the Orisons had 
Abcr iu!l)en diesem allge- been called by Spiegelberg. one 
nieinen Ih'und ziim Tadol of the robbers, ‘the Thlefs 
80 erhob sich eln l^esonderer Athens.’ Upon this the magto- 
in elner so entfernten trates of that country pre- 
(3egend. dasz diese einzlge sented a complaint to the 
Tatsiiche dazu dienen mag. Duke ; and bis Highness, 
die Ausilehnimg sowohl als having cited Bchiller to bis 
36 auch die Stiirkedes hervor- presence, and severely repri- 
gebrachten Eiudrucks zu manded him. issued a decree 
l)ezeugen. Das hand Grau- that this dangerous young 
biioden war von Spiegel- student should henceforth 
berg, clnem der Kiluber. confine himself to his medicate 
40 das ' Diebsathen ’ genannt studies. 

worden. Hierauf reichten Tho persecution which fol- 
die Amtieute Jenes Hindes lowed exhibits such extmor- 
belm Herzog eine Klage dinan^ exertions of despotism, 
ein : und naebdem Seine even tor that land of Ixiespon- 
45 Durchlaucht Schiller zu sible power, that we must pre- 
.sich gerufen und streng sume the Duke to have leltgjd 
gotadelt hatte, erliesz er more upon the hold which he 
den BefebU dasz dieser had upon Schiller through his 
gef&hrliohe lunge Student afreetton for parents so 
60 sich fortan auf seine modi* solutely dependent on hfa. 
zhiiscbenStudienbeschrlln- Highness's power than upon 
ken sollte. any laws. good, or bad. which 

Die nun folgende Be- he could have pleaded as his 
drtiokung Schillers welst warrant. Germany, however. 
66 eolch ftUiflezordentllcheAa- thought otherivise of the now 
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vendungcn dm Despoils- tragedy tban the serene crltlo 
mus auf. selbst fUr Jenes of WUrtembezg; it was per- 
Land unveianiwortUcher formed with Tast applause 
Macht, dais wlr annehmen at the neighbouring city of 
60 mUaaen, der Herzog habe Mannheim: and thither, under 
Bich mehr auf die Qewalt a moAt excusable interest in 
verlassen. die er durch his own play, the young poet 
dessen liebe so so von clandestinely went. On his 
Seiner Durehlauoht Blacht return he was placed under 
65 abhftngigen Eltem hatte. arrest. And soon afterwards, 
ala auf ligend welcbe Ge- being now thoroughly dis- 
setae, gute Oder schlechte. giisted. and, with some rea- 
dle er zu seiner Bocht- son. alarmed by the tyranny 
fertigung hiitte anfiihren of the Duke. Schiller llnally 
70 kdnnen. Deutschland Je- eloped to Mannheim, availing 
doch dachte anders liber himself of the confaslon 
das neue Trauersplel ala created In Stuttgart by the 
dot durchlauchtlge Krltl- visit of a foreign prince.— 
ker von Wlirtemberg : ea Semujott’s ftobhers. 

76 wurde mlt gewaltigem Bel- 
fall in der benachbarten 
Stadt Mannheim aufge- 
flthrt : und dorthln begab 
sich heimllcb der junge 
80 Dichter aus elnem hOchat 
entschuldbaren Interesse 
an seinem eigenen Schau- 
Kplel. Bel seiner Btick- 
kehr wurde er fest gesetzt. 

85 Und da Schiller Jetzt von 
der Tyrannei des Hensogs 
griindlich angewldert und 
mit elnlgem Grund dariiber 
in Besorgnts gesetzt war. 

90 entwich er schlleazUch nach 
Mannheim, tudem er die 
in Stuttgart durch den 
Besuch einos au<^lftndischen 
Fiirsten verursachto Ver- 
95 wrlming benutzte. — Somci- 
LEBS jRouber. 


XIX. Notes and Explanations. — 1. i. ‘ enfc- 
gegengesotzt/ from ‘ entgegensetzon/ to oppose^ 
is used as an ordinary adjective. 

1. 17. * indem sie RSuber wurden,’ in hecominff 

robbers. Note the method of translating tho 
present participle in dn^ by a dependent clause. 

1. 24. The verb is : ‘os liiszt schlieszon auf . . 

1. 33. ‘ dienen zu,* to serve for. Note the 

construction with ‘ dazu,* followed by an in- 
finitive clause. 

1. 39. ‘ elnem . , tho apposition in tho same 
case (dativo) as the word to which it belongs 

Spiegelbei^ ’). Compare 1. 20. 

1. 80. * hoohst entsohuldbar,* most excusc^le. 

The word most does not indicate the superlative, 
but is merely used as an adverb qualifying ex- 
ctM<d>le, We cannot therefore translate ‘ (am) 
entsohuldbarsten.’ In cases of this kind, most 
may be translated: ‘h6olist’=*m the highest 
degree ; ‘ &uszerst ’ ^extremely ; ‘ durcliaus ’ = 

thoroughly^ &o. Compare 1. 23. 

1. 94. This peculiar German construction is 
explained elsewhere. See No. XV, 1. 23. 

XX. The Adjective, — ^Almost all tho original 
adjectives are monosyllables, as : jung, young ; 
alt, old ; grosz, grerU^ large^ tall / arm, poor ; hart, 
hard ; dick, thick ; fest, firm. 

; Some are formed by means of the prefixes ge- 
and he- : bequem, convenient ; gereoht, just ; 
geheim, secret ; genau, exact. 

Numerous adjectives are derived from other 
words by means of certain terminatioxis-HI) 


-ig : fieiszig, industrious ; giinstig, favourable ; 
salzig, salt, briny; ruhig, quiet, {2) -isch : 
franzosisch, Fren^ ; himmlisch, heavenly, (3) 
-lich : wortUch, liberal ; kindlich, filial, (4) 
-bar : furchtbar, dreadful ; dankbar, grateful. 
(6) -sam : biogsam, pliable. (6) -haft : meister- 
haft, masterly ; kraakhaft, diseased. (7) -en 
and -em, denoting tho material of which a thing 
consists, as : golden, soiden, eisem, holzern, 
golden, &c., derived from— Gold ; Seido, silk ; 
Eiaen, iron ; Holz, wood. 

These are the most frequent terminations. 
Tho addition of dg,‘ -isch, and -lich often causes 
a change of vowel in the root syllable : ' das 
I^and — landlich,’ rural. 

The German language possesses numerous 
compound adjectives, tho firat component of 
which is either a substantive, or adjective, or 
numeral, or verb, as : goistreich, talented ; 
dunkolblau, dark-blue ; droitcilig, of three parts, 
triple ; liobonswurdig, amiable. 

A. The Declension of Adjectives, — ^Adjectives, 
when not immediately preceding a noun, real or 
imderstood, are invariable ; 

Der Baum \ 

Die Pflanze V ist griin. 

Das Gras J 

Adjectives are declined when they ore used 
before a substantive. In this case they may 
stand before the substantive either alone (*sch6ner 
Garten,’ beautiful garden), or they are preceded 
by an article (‘ dor schone Garten *), or a pro- 
noun if sein schonor Garten ’}, or by a numeral 
(‘ ein schoner Garten *), 

Wlien prtMJcding a noun, adjectives are treated 
in throe different ways : 

(a) The Strong Declension is used when the 
adjective is 7Wt preceded by any pronoun. The 
endings for tho various cases are the same as 
for ‘ der ’ and ‘ dieser.’ 

Singular. Plural, 

MasC. BKUT. FeM. all OSNUKltS. 

Nom. -er -ch -e -c 

Gen. -es -er -er 

Dat. -em -er -en 

Jcr. -en -cs -e -e 

It in now iisual, however, to change the -s 
of the genitive singular into -n if the noun 
belongs to the strong declension : ‘ guten Muts 
sein ’ (instead of ‘ gutes Muts ’), to be of good 
cheer ; ‘ geradon Wegs,* straightway ; ‘ heutigen 
Tages,’ nowadays, &c. 

(b) The Weak Declension is used after the 
article and all those pronouns that exhibit the 
endings of the strong infiexion (No. 1 above). 
The most frequent among these pronouns are : 
dieser, this ; welcher, vhich, what ; moncher, 
many a ; jeder, each ; joner, that. After those 
pronouns the re-occurrence of the letters r, s, m 
is avoided. In the nom. sing, maso., fern., and 
neut., and in the aco. sing. fern, and neut., the 

II 
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adjective ends in e. All other cases have Pitjeal. 


t.e, it is declined like a weak noun. 

SlNOULAR. Pluhal* 

MASO. NEUT. ALL GENDEBS. 

Nom, -8 -e \ 

Oen. -cn -en I 

Dot* -en -en f 

Acc, -en -c -e J 

(c) The so-called Mixed Declension is used 
when the adjeotivo is preceded by the indefinite 
article * ein, eino, cin,’ or by a possessive pro- 
noun, ‘mein, dein, soin, ihr, unser, euer, ihr, 
Ihr,* or by the indefinite pronoun ‘ kein,’ twne, 
which do not indicate the masculine and neuter 
gender in the nominative singular and in the accu- 
sative singular neuter. (Compare No. XVITI, (3).) 
For this reason the adjective has in these three 
cases the characteristic termination of the ordi- 
nary pronoun ; but in the other oases of the 
singular, and throughout tho plural, it ends 
in -en. 

SINOULAR. 

Masculine. 

Nom» eln (ihr. Arc.) grosser Garten, a {hn, 4i'c.) large garden 
Oen. eines groHSsen Gartens 
Dai. einem sroszen Garten 
Ace. elnen groszen Garten 

(Feminine. No exccptioiiiil forma. Compare II above.) 
Nom. eino rote Blume, a red timer 
Orn. einer roten Bluiiie 
I)ai. einer roten Blume 
Acc, cine rote Blume 

Additional Remarks on the Adjectives. — (J) 
Adjectives are in German frequently used os 
nouns. They are then writton witii a capital 
initial letter, but otherwise treated as adjec- 
tives : •der Alte,’ the old one {man) ; ‘ die Alte,' 
the old woman ; ‘ der Deutsche,’ the German ; * ein 
Deutschcr,* a German ; * der Gclohrto,’ the learn ed 
one, savant; ‘ein Gelehrter.’ 

The general and indefinite idea of a thing is 
expressed by tho neuter gender ; ‘ das Sohonc,’ 
the beautiful ; ‘ das Grosze,’ the great. 

(2) In poetry tho -es of the nominative and 
accusative neuter is occasionally left out ; ‘ schon 
Wetter ’ (for * schbnes ’), fine weather. 

(3) Participles, both past and present, are 

treated as adjectives : ‘ der brennonde Dorn- 

busch,* the burning thomdree ; ‘ das vergessene 
Wort,’ the forgotten word, 

(4) As adjectives are used substantively in 
German, the wordsi one{8), used in English to 
avoid repetition of the noun, must not be trans- 
lated ; ‘ Welche Btichor hahen sie mitgebracht ? 
Die alten,* which books did you bring {with 
you) 1 The old one^. ‘ Zoigen Sie mir biit© einige 
gute Bilder ! Dieses ist ein besonders schones,’ 
'please show me a few good pictures t This is a 
particularly fine one. 

Neuter. 

Nom. eln neum BucAi, a nm hook 
Oen. elnot) neucii Buebes 
Dot. einem neiien Buch 
,^ce. ein nenea Bueb 


Nom. meine (Ihre, &c.) \ groisEen Obrten, roten Bluineu. neuen 
Gen. meiner J Bilcber 

J>al. meinen groBzen GUrten, neuen Bbcbem 

Acc, melne groBisen Gfirten, neue Bttcher 

Note. — ^Tho general rule is that if a pronoun 
with the strong ending precedes, the adjective 
takes the weak endings ; if no such pronoun 
precedes, or one without tho strong ending, tho 
adjective takes tho strong ending. The latter 
is also tho case when an indeclinable pronoun or 
numeral, or similar word, precedes. Such 6tre : 
etwos, swnc ; viol, much ; nichts, nothing ; 
genug, enough ; allerloi, all sorts of ; einerlei, of 
one kind ; zweiorlei, of two kinds, &c . ; dor- 
gleicheii, such like ; sulch, such (* solch * is also 
an adjective) ; zwoi, two, drei, three, &c. 
Examples : * mit ctwas weiszem Papier,’ with 
some white paper ; ‘ allerloi Blumen,* all sorts of 
flowers ; ‘ solch schreckliche Tone,* s^tch dreadful 
sounds. 

(5) The following adjectives are never used 
before a noun : abhold, averse ; bereit, ready 
C fertig,’ ready, is used in all positions ) ; gar, 
done, ready (said of food) ; gang und gebo, 
currerd ; and a few others. 

(0) Tho w<n*ds used to denote the inliabitants 
of towns are formed by adding -or to the name 
of the town ; those ending in -en sometimes lose 
this syllables : ‘ Bremen,’ ‘ ein Bremer,’ a B. man ; 
‘ cine Bromorin,’ a B. woman ; but * Wil- 
helmshavoii-er,’ ‘ Di‘csden-er,* &c. These ap- 
pellations are used again aa indeclinable adjec- 
tives. Examples : ‘ die Londoner Bbrse ’ {not 
‘ London B.’), the London Exchange ; * im 

Hamburger Hafon,’ in {the) H. harbour ; ‘ Frank- 
furter Zoitung,’ P. Gazette ; ‘ Miinchoner Bier,* 
M. beer. 

Those adjoclives formerly ended in -isch, 
(Compare ‘ Dio Kolnische Zeitung,’ the Cologne 
Gazette, and ‘der KdlnerDom,’ C. Cathedral.) 

The Comparison of Adjectives. — The general 
rule is that for the comparative -er is added, and 
-est for the superlative. Most monosyllabic 
adjectives modify the vowel when -er or -eat are 
added ; ‘ kalt,’ cold ; ‘ kiiltor,’ colder ; * k^test,’ 
coldest. 

Note. — au never modifies in comparison : 
‘rauh,’ rough; 'rauher, rauherst.* ‘ &U8zer, 
auszerst,’ extreme{st), from ‘ auszer,’ is the only 
exception. 

The following are among the commonest 
monosyllables which do not change the vowel 
in comparison : blasz, pale ; bunt, variegaied ; 
falsch, false, wrong ; flach, flat ; froh, joyful ; 
roh, raw ; stolz, proud ; voll, fuU. 

Notes . — (1) Adjectives ending in the un- 
accented syllables -el, •en, -er, generally lose the 
•e in the comparative : ‘ edel,’ noble, * edler,’ as : 
*iEme edlore Frucht,’ ‘ ein edlerer Metwoh.’ 

(2) The superlative of * grosz ’ is oontraoted 
into * groszt,' 
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(3) The e of the superlative ending is usually 
dropped, except after the ‘ hissing sounds * and 

8y 8Zy 2 , sch: ‘lang,’ fotigr, ‘langer, langst ’ ; 
‘hoisz,’ hot^ 'heiszer, heiszest.' 

(4) Comparatives and superlatives are de- 
clined like other adjectives. 

(5) The superlative, when not followed by 
a noun — i,e, when no direct comparison is im- 
plied — ^has a fixed (adverbial) form with on : 
‘Im Sommer ist das Wetter am (-an dem) 
schonston,* in simmer the weather is finest. 

(6) The combination with am is the usual 
form of the comparative of an adverb : ‘ Dieses 
Pferd lauft am schnellsten,’ this horse runs 
fastest. 

(7) Note that the form with am usually 
corrosponds to the English superlative without 
an article. 

(8) Irregular Comparisons : 

jput, oood besaer best, am besten 

vlel, mkich mehr melst, am mei'^ten 

hoch. hioh hOher hSchst. am hbchsten 

nahe, near naher niichst, am nitclisten 

wenlg* little wenl^rer (or minder) wcnlgst (or mindeHt) 

^Numerals. — A. The Cardinal Numbers : 


0 

nnU 

13 

drelzehn 

50 

funfzig 

1 

ein 

14 

vlcrztihn 

00 

sechzig 

2 

zwei 

15 

fiinfzehn 

70 

siobzlg 

3 

drei 

16 

secUzehn 

80 

achtzig 

4 

vier 

17 

siebzehn 

00 

neunzig 

5 

fUnf 

18 

achtzcbn 

100 

hundert 

6 

.sechs 

19 

neunzehn 

101 

hundert einfs) 

7 

sieben 

20 

zwanzlg 

J47 

hundert sioben 

8 

ncht 

21 

einundzwanzig 


undvicrzlg 

9 

neun 

22 

zweiundzwanzig 

200 

zweihundert 

10 

zehn 

30 

drclsztg 

1000 

tausend 

11 

elf 

35 

fdnfunddrcLszig 

2000 

zweitausend 

12 

zwfilf 

40 

vierzig 

a milliom, cine Million 


Note. — Units always precede tens, and aro 
joined by ‘ und ’ (as in one-and-twenty). One^ 
when standing alono, is ‘ eins.’ 

B. Ordinal Numbers. — 1 st, dor ersto ; 2nd, 
der zweito ; 3rd, der dritte. From 4th to 1 0th 
inclusive add -te to the cardinal ; from 20th on- 
wards, add -sie ; der funfte, dor sieb(en)te, dor 
nounundzwanzigsto. 

The ordinals aro declined like ordinary adjec- 
tives. 

C. Various Numerals. — (1) Adjectives (a) of 
a kind add -erlei to the cardinal or adjective : 
dreierlei, of three kinds ; vielerloi, of many kimls. 
(b) -fold, add ‘fach to the cardinal or odjoctivo : 
fiinffaoh, fivefold ; violfaoh, manifold. 

(2) Adverbs. — Once, &c., add -mal : einmal, 
once ; zehnmal, ten times ; vielmal, many times 
(or ‘vielmals*). Sometimes the independent 
noun ‘ das Mal * is used ; ‘ zu drei Malen,’ at three 
tivnes ; * zu zohn verschiedenen Malen,’ at ten 
different times, 

(3) Fractions. ’~^Add -tel to the stem of the 
ordinal : das Drittel, Viertel, Zehntel, Zwanzigs- 
tel, NeunundneunzigsteL 

(4) Hof/ (adjective) =:halb ! 'einhalbesPfund,' 
Haifa pound ; (noun) * die HSlfte. * (Note . — * das 
halbo EngUmd,’ but ‘ halb England ’ ; ‘ halb 
fiinf/ half-past four.) 


(6) The beiden ; 6o/A~boide. (But 

note that . . . ond^sowohl . . . alsauch.) 

The whole =^dm Ganzo ; w/<ofc™ganz; ‘der 
gauze Abend,* the whole evening, but ‘ ganz 
Deutschland,’ all Qennany. 

One and a /ia//=^anderthalb ; as, e.g. : ‘ an- 
derthalb Mark,’ one mark and a half. 

Seventh Lesson. — Make a careful study of 
the German toxt and Carlyle’s “Modal Trans- 
lation.” 

Noeli iinnier dient mir To thin hour, when I chance 
da^i Andftiken jener Zolt to be wandering over our 
zur glucklichcn Unterbalt- mountaliiB and forests, the 
ung. wenn Ich unsere remembrance of that time 
6 Jk'rgo und Taler zu durch- forms my happiest entertain* 
wandem gouotigt bin. ment. 1 can still recall the 
Noeh wei^z Ich inlr den slightest particulars, which, 
klelnston Umstaial zuriick- however, as Is fit, I spare you 
zurufen, womit Ich euch at present. Weeks passed on ; 
10 jedoch. wie billig, ver- Mary was recovered. I could 
schone. W^ochen gingen see her oftener, my Inter- 
voriilKjr ; Maria hatte stch course with her was a train of 
crholt. Ich konnt-e kIo of ter services and attentions. Her 
schen. mein ITmgang mit family circumstances allowed 
15 ihr war cine FoI«c von her to chf)ose a rcBidenoe ac- 
Dien^ten und Aufmerksam- cording to her pleasure. She 
keiten. Hire Familicn- first stayed with Frau Eliza* 
ve.rhiiltnisao erlaubten ihr beth; then she paid us a 
einen Wolmort nach Belie- visit, to thank my mother and 
20 ben. Erst verwellte sle bel me for so many and euch 
Frau Elisabeth ; dann be- friendly helps. She liked to 
suchte slo line* meiner live with us : and I flattered 
Mutter und mir fiir so myself that It was partly on 
^dclon und freundlicdien my account. W’hat 1 wished 
25 Bcbtand zu danken. Sle to tell her, however, and durst 
gefiftl sirh bet mis, und Ich not utter, came to words in a 
schmeichelte rnir, es ge- singular and pretty wise, when 
schehe zum Tell um tnefn* I ttx)k ber into the Chapel, 
ctwillen. Was ich jcdoch which 1 bad then fitted up 
30 so gcru gesagt liiltte und as a habitable apartment. I 
niebt zu sagen wagts^, kam showed her the pictures, and 
auf cine sonderlwinj und e.v plained them to her one 
lieblicho WcLse zur Sprache, after the other ; and so 
als ich slo in die Kar>ello doing, unfolded the duties of 
35 fiihTte, die ich schon da- a fosKT-father In so vivid and 
Dials zu cincm wolinliaren cordial a manner, that the 
Saal unigcschaffcn hattc. tears came into her eyes, and 
Ich zeigle und erkliirto ihr I could not get to the end 
die Bildcr, elns nach dem of my picture exhibition. I 
40 ondem und ■ entwickelte thought myself certain of her 
daliei die Plllchtcii elnes affection, though 1 was not 
Pflegi*vaters auf eine so proud enough to wish so soon 
Icliendige hcrzlicho "Welse, to cfTace the memory of hex 
dasz ihr die Trkncn in die husband. The law imposes on 
45 Augen traten und ich mlt widows a year of mourning ; 
meiner BiWierdeutung nlcht and in tnith. such an epoch, 
zu Endo kommen konnte. W'hlch includes in it the change 
Ich glaubtc ihrer Nelgung of all earthly things, is neces* 
gewisz zu scin. ob Ich gielch sary for a feeling heart, to 
50 nicht stolz genng nnr. das alleviate the painful Impres- 
Andcnkcn ihres Mannes so sions of a great loss. We see 
.schnell aiisldnchen zu wol- the flowers fade and the leaves 
leu. Pas OcMCtz verpflich- fall : but we likewise see 
t»'.t die Mitwen zu elnem fruits ripen, and new buds 
55 Tniucrjahre, undgewiszlst shoot forth. Life belongs to 
cine solche Ejioche, die den the living ; and he who lives, 
Wochsel allcr irdlschen must be prepared for vlclssi- 
Dlnge In sleh begrclft, tudes. — Carlvk's translation oj 
elnem fiihlcnden Herzen * Wilhelm MeiiUrs Wander- 
60 ndtlg, um die schmerz- fahre.' 
lichen Eindrilcke eines 
groszen Verlustes zu mil- 
dem. Man slebt die 
Blumen welken und die 
65 Bllltter fallen, aber man 
slebt auch FrQcbte reifen 
und neuo Knoepen keimen. 

Pas Iveben gehdrt den 
Lebendlgen an. und wer 
70 lebt, musz auf Wechsel ge- 
fasztseln. — G oethib, TTil- 
helm Meiiters WaniUrjahrt. 
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XXI. Notea and ExplafuUiona,--A, 3. * dienen 

zu ’ (with dative), to serve for, 

1. 10, ‘ billig * (and cheap), 

1. 27. *68 geechehe ’ — the oonjunotive is used 

to express a doubt. 

1. 28. *um meinetwilleiii seinetwillen/ &o., 
for my^ hie sake, 

1. 30* »=*gesagt haben wilrde/ umUd fuwe 
said. 

1. 37. * umschaffen/ to tranafomi. 

1. 43. Note that * lebendig ’ has the accent 
on the second syllable, contrary to rule. 

1. 44. * ihr,’ to her. Translate : into her 

eyes. 

1. 49. ‘ gowisz sein eines Dinges (genitive)^ to 

be certain o/. . . . 

1. 49. * ob ich gleich .... although 1 , . . 

In present-day German one says ‘ obgleich 
ich.’ 

1. 08. * angehdren,’ to belong to (with dative), 

poetic for the simple * gehoren.’ 

1. 69. * wer,’ he who. 

XXII. PreposUiona, — The prepositions require 
particular attention, not only on account of the 
various significations of some of them, but also 
on account of the different c/iaea which they 
gove/rn, 

A. Qoveming an Accusative only : 

bis, %ip tOf until. 

durch, through — by (instrumental, after 
the passive voice), 
far, /or, on behalf of. 
gegen, towards^ agaiiwt. 
ohne, without, 
um, at, {a)round. 
ausgenommen, auszer, except. 

Examples. — ‘ Ich bin ohne meinen Hut ausge- 
gcuigen,* 1 went out without my hat. ‘Worden 
Sie das Buch fiir mich mitbringen ? ’ shall you 
bring the book for me (with you) ? 

B. Ooveming a Dative only : 

aus, out of. 

bei, near, at (also describes attendant cir* 
oumstanoes). 
gegeniiber, opposite. 
mit, with. 

nekch, to (a place), after, according to. 
selt, since. 

von, of, by (an agent), from, 
zu, to (a person), at. 

Examples. — ‘Er hat sich beim Rudem ver- 
letzt,’ he has hurt himself while rowing, ‘Ich 
musz naoh der Stadt gehen,* I have to go to town. 

C. Governing an Accusative or Dative, accord- 
ing to the meaning. The aoousative is used 
when motion towards something is implied ; the 
dative expresses rest, position, or motion at a 
place or near an object. 


an, on, at. fiber, over, across. 

auf, on, on to. unter, under, among. 

hinter, behind, vor, before, in front of. 
in, in, into. zwisohen, between. 

neben, beside. 

Examples. — ‘Kommen Sie, bitte, in den Garten 1’ 
please come into the garden / * Waren Sie schon 
im (in unserem) Garten ? * have you been in our 
garden before f ‘ Der Hund legte sich untor den 
Tisch, lag unter dcm Tisch,’ the dog lay down (was 
lying) wuler the table. * Der Baum stand vor der 
Kirche,’ the tree stood in front of the church. * Der 
Baum wurdo vor die Kirche gepfianzt,’ the tree 
was planted before the church. 

D. Qoveming a Qenitive only : 

(an)8tatt, instead of. unwoit, not far from. 
trotz, in spite of. wahrend, during. 

wm-vfUlen, for the sake. wegon, because of, on 
of. account of. 

Examples. — ‘Trotz dos Vorbotos,’ in spite of 
the prohibition. ‘ Wahrond des Sommers,’ during 
(the) Slimmer. ‘ Wegon der Hitze,* on account of 
the heat. 

Note the following contractions ; ‘ ans, aufs, 
ins, durchs, ffim, urns — an dos,’ &c. ; ‘ am, beim, 
im, vom, ziim - an dem,* <fec. ; ‘zurs=-zu der.’ 

XXIII. Notes on German Pronunciation.^ — 
A. The Vowels. — A vowel is either short or long. 
It is long — (1 ) when doubled ; * Meer,’ sea ; ‘ Boot,’ 
boat ; ‘ Schaf,’ sheep. (2) When followed by h : 
* raohr,’ ?nore (pronounced like ‘ Meer’) ; ‘Rahm,’ 
cream ; ‘ Bohne,* bean ; * kfihl,’ cool. (3) When 
followed by a single consonant only : * leson,’ to 
read ; ‘ schlafon,’ to sleep ; ‘ Rose,’ rose ; ‘ Schule,’ 
school ; * Kilse,’ cheese. (4) The combination ie 
stands for long i (i.e. it is pronounced as in 
believe) : ‘ siobon,’ seven ; ‘ Bicne,’ bee ; ‘ Wien,’ 
Vienna. 

All vowel sounds ore p^lrc sounds in German ; 
,the English long vowels are diphthongs. 

Below are given the nearest English equiva- 
lents of the German vowels. An h after a 
symbol indicates a long vowel. 

Gkomau. English. Exakplbb. 

a The short sound of ah, das (with a short vowel) : Sand, 

or like u in /un. 

ah As a in father. Vater, father ; Easen. lawn, 

U As e in bed (see e). hktte ; Apfel, apples, 

dh As e in where. Ahre, ear (of com) ; sch&ten. to 

peel, 

Aaeiabed (see d). Bett. bed : kexinen* to know. 

As the first part of the Seele. soul : Kehle, throat ; 
dtphthons in fate. Rede, speech. 

As 4 in bit. Kind, child ; Kissen. cushion. 

As ie in believe, ce in Ihin, (to) Mm ; Zlege. goat. 

Similar to o In hot. Goit. God ; Sonne, am. 

Similar to the firut ole- Sohn. son: M(^, moon (ex* 
ment of the diph- tion). 

thonz in note. 

u Aa tf In fuU. Butter, butter ; Zunge, Umgve, 

tiA Aa 00 in moon. Kuh. coto; Btuhl, eAoir. 

au Ae o« in house. Haua, house ; Baum. tree. 

^ I' Aa of In holt. H&uaer, houses : Bale, owi. 

1 Germaa spelling la mnoh more pAon^ffo than EozHdi. 
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6 ia the same as eu in French peuple: 

* Gotter/ gods ; * konnen/ to be able to ; 

‘ LSffel,’ spoon. 

dh is the same as eu in French peu : * Sohne,’ 
sons ; * losen,* to loosen ; * Konig,* king. 

U is the same as u in French lune^ but 
short ! ‘ Siindo,* sin ; ^ Stuck/ piece ; 

* Sohliissel,’ key. 

Uh is the same as in French lune, but 
long : ^Muhle/ ; *miide/ tired; ‘kiihn/ 
hold. 

The letter y occurs only in words of foreign, 
chiefly Greek, origin. It is pronounced like i 
or u. 

Note that vowel sounds are not affected by a 
following r, but always pronounced in tho same 
manner. Thus * mehr * has the same vowel os 
* lesen.’ 

B. Consonants. — All consonants not men- 
tioned are to be pronounced as in English. 

c before a, d, e, i, ii, d^ts, beforo all other 
letters -^. This letter ia now used in 
foreign words and proper names only. 

‘ Coin,’ also spelt ‘ Kdln ’ [Cologne), ia 
pronounced with fc. 

g ia always hard : * gehon. Gift. ’ (In some parts 
of Germany it ia pronounced as a spirant.) 

h is not sounded when it stands between vowels 
in the middle of a word : ‘ gehen s*geh-en.’ 
The combination th (now in foreign words 
and proper only) is=/. The sound of 
English th is not found in German. 

j English y in young : * ja,’ yes ; * Jude/ Jew. 
English kv : * Quelle/ spring, fountain. 

r should always be trilled with the tongue, or 
rolled with the uvula in tho throat. Tho 
habit of pronouncing this sound liko a 
spirant (~gr or ch) is spreading in Ger- 
many. 

8 —English z, except when final. Initial s (in 
‘ Seele,’ soul, &c.) is always pronounced 
soft, as 3 in zeal. It is always hard when 
final, as in ‘Haus’ {s~=ss), ‘Hauses* 
(genitive, first s^z, second s^ss). 
is always— 

St, sp, at the beginning of a word are=«/if, 
ship : ‘ Stein,' stone ; * spielen/ to play. 

v^f in words of German origin: ‘Vater,’ 
father; ^ Vogel,’ bird ; ‘ viel,’ much ; * vier,’ 
four : and in a number of words now 
completely Germanised, as : ‘ Veilchen,’ 
violei ; * Vers,’ verse. In foreign words it 
is usually pronounced v : * Lokomotive, 
Veranda,’ * Klavier,* piano, &o. 

w English i>, os in ‘ wissen,’ to know ; * Wasser,’ 
uxUer. 

z and tz — English ts : *zahm,* tame, for example, 
is pronounced tsahm ; ‘ zwei,’ two ^tsvay, 
Ac. 

ch after 4, e, ei, eu, Au, i, 6, il, is pronounced 
like a voiceless or hard y, or like an 
exaggerated h in human. 


ch after a, aw, o, t«*«Scotoh ch in loch. 

chs is >>^k8, if both ch and s belong to the stem 
of the word, as in ‘ Ochs,’ ox ; * Fuchs,’ 
fox ; ‘ sechs,* six. If the s is merely 
added as eui ending, as in * dee Reichs * 
(or * Reiches ’}, the ch is pronounced as 
usual. 

ng ia never pronounced with an additional 
hard g. It is sounded like ng in sing, 
singer (not as in finger). 

Note. — It is important to note that fined 6, 
d, and g are always pronounced hard — i.e. like 
P, t, k. The latter is aJso pronounced like ch 
by a large number of speakers. Thus ‘ Loib/ 
body, is pronounced Icip ; ‘ Wald,’ ux}od, forest = 
valt ; ‘Berg/ mountain— berk or berch. This is 
a very important rule. 

Note that there is no liaison, as in English and 
French — i.e. tho final consonant of a word is 
never run together with the initial vowel of 
the next. Every initial vowel [e.g. in ‘Eisen,’ 
iron, ‘ aber,* but, &c.) ia preceded by a peculiar 
glottal sound or stop. 

C. Accentuation. — ^The general rule is that the 
first syllable of a word has the accent : * Ga^rten- 
haus/ garden-house ; * a'breisen/ to leave, depart ; 
‘ApTelbaum,’ apple-tree. 

Exceptions. — (1) Foreign words keep the ac- 
cent os in the language from which they are 
taken : * Natio'n ’ (like nazio'hn, as *tion is 
always pronounced •zio'hn) ; * Familie ’ ; ‘ mar- 
schie'ren,’ &c. 

(2) Words beginning with the inseparable 
prefixes take the accerxt on the syllable following 
the prefix : ‘ vergessen,’ to forget ; * besprechen, 
to discuss. 

(3) Tho BO -called Double Particles, consisting 
ef two indeclinable words, have the accent on 
the second syllable : ‘ dana'ch,’ after that ; 
‘ dami't/ with it [therewith) ; ‘ wesha'lb,’ why, 
u'hat for ? &(j. 

A SURVEY OF GERMAN LITERATURE 

It has been \i8ual for writers on German 
literature to distinguish two Classical Periods 
centring round tho years 1200 and 1800 re- 
spectively. Wilhelm Scherer, in his brilUajit His- 
tory of German Literature, an opinion 

that there were in reality three such epochs. 
Although nothing beyond the most meagre frag- 
ments remain of the actual productions of this 
earliest period of literary activity, its influence 
on later ages is such as to entitle us to speak of 
it in the highest terms. Scherer goes on to say, 
that if wo regard the year 600 as the culminating 
point of the first ola^icid period, the scheme of 
the history of German literature will at once 
become clear. The development proceeds in a 
regular curve of alternating rises and falls. The 
highest points are separated by periods of six 
hundred years each. Each culminating point 
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18 naturally followed by a sinking of the curve ; 
there is a descent until literature touches its 
lowest pointy when, through internal and ex- 
ternal ijxduencesy on improvement begins to show 
itselfy leading up to another period of brilliant 
intellectual activity. Wo thus obtain the fol- 
lowing scheme, which may servo as the ground- 
work of this brief survey : 

I. c. 600. — First Classical Period (conjec- 

tural) : The Heroic Age, 
c. 900. — Period of Stagnation (Old 
High Gorman Period). 

II, c. 1200. — Second Classical Period : Period 

of the Great Epic WrUertty and of ‘ Minne- 
sang ’ (Middle High German Period), 
c. 1500. — Literature degenerates into 
a medium of party strife ; the coarse 
and vulgar reign supremo in secular 
poetry. 

HI. Third Classical Period : Period of Highest 
Literary Achievement ; tlio real Clasaical 
Age of Lessing, Herder, {Schiller, and 
Goethe. 

I. The Heroic Age. — If one possessed more 
complete information about the Heroic Ago, one 
might, perhaps, have reason to describe it as 
the most characteristically German of all periods. 
It was the time following the gigantic struggles 
of the migration ; tho heroic exploits of the 
loaders in that great movement had not yet 
been completely forgotten, but wtjre on tho 
point of passing into the realm of legendaiy 
lore. Christianity was slowly superseding the 
old heathen religion. Wodan, Freya, and tho 
whole assemblage of mythological personages 
lost their divine attributes and were mode into 
human heroes and heroines ; and in tho coiu'so 
of continued oral transmission, tlio historical 
saga blended with the mythological legend into 
an inextricable moss of popular story. The all 
too short fragments of the Song of Hildehrant, 
written down about 800, aro the only specimens 
of that vast body of epic loro that has oomo 
down to us. It tells the story of a fight between 
father and son, the conflict between the stem 
sense of honour and parental love. The end is 
not preserved ; but we gather that tho outcome 
of the flght will bo the tragic death of the son 
at the hands of his own father. This emd other 
ballad epics lived on in the memory of the 
people, to make their reappearance in a slightly 
altered form in the twelfth and thirteenth cen- 
turies. The best known of these is tho Nibelun^ 
genlied (tho Lay of tho Nibelungs), which is often 
spoken of as the National Epic of the German 
race. In it are embodied the ideals and aspira- 
tions of the old genuine Teutons, unspoilt by 
contact with civilisation, but also untamed by 
the teaching of Christianity. Traces of the 
Indo-European mythology and nature-religion 
may be discovered everywhere in the rich and 


varied texture of this long epic. Siegfried, the 
hero, is the old sun-god, and Hagen, his mur- 
derer, represents the powers of df^kness. His- 
torioed events, such as the invasion of Western 
Europe by the Huns and the destruction of the 
Burgundians, have contributed to the formation 
of the story. Other tales, mostly preserved in 
debased later prose-versions — for the taste for 
poetry was lost in the thirteenth century — ^relate 
the adventures of Dietrich von Bern (Theodoric 
the Great, whose capital was Verona) ; of Kudrun, 
a soa-king’s daughter; of King Rother, who 
saileil to the Orient; of Laurin, king of the 
dwarfs, and many more. One of these epics 
dealing with Walter of Aquitaine was trans- 
lated into Latin verse by a monk of St. Gall, 
and thus escaped oblivion. 

_4. Tho year 900 marks the lowest ebb of the 
older German literature. The Teutonic race 
had split up into various tribes, and the new 
nations were still in a state of transition. Tho 
high esteem in which tho Latin language an<l 
litoraiuro were then held prevented the clergy, 
the only persons ocjquainted with tho art of 
reading and writing, from cultivating their 
native idiom. Apart from dull and mechanical 
prose and vers© paraphrases of tho Scriptures, 
nothing of literary value is preserved from that 
dark period. One must, however, except the 
Low German He Hand, or Saviour, which is 
written in the old allitenxtivo metro of the heroic 
ago, and in wliich tho author attempts to de- 
scribe Christ as a German king, with apostles as 
His military followers, so that the story might 
be brought nearer home to tho understanding 
of his hcarei's. It is a mi>st interesting poem, 
the only one in the Low German idiom of any 
merit, and its author must have been well 
acquainted with both tho contents and the 
diction of the National Epic. Another remark- 
able work of tho same period is tho Latin poem 
Emdlieb (tho hero’s name), written by a monk 
in a Bavarian monastery, in which all the ele- 
ments of the later romanoos, even of the modem 
novel, seem to bo contained. 

II. Period of Epic Writers and of ^ Minnesang/ 

— ^The rise of chivalry is largely responsible for 
the flourishing state of German literature about 
the year 1200. The Crusades had brought all 
Western nations into closer contact, and had en- 
larged their vision by making them acquainted 
with the life and traditions of the Orient. 
French influence became for a time paramount 
in German higher society, and called forth the 
famous epics of chivalry for which that period 
is celebrated. Three great names aro associated 
with this form of literature. Hartmann von 
Aue excels more as a master of language than 
an inspired poet. His polished verse served as 
a model for those coming after him. He seems 
to have originally been destined for the Church, 
and the effect of his monastic education may be 
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discovered throughout his works in liis some- 
wliat melancholy outlook upon life, and in the 
deeply religious tono of his moralising passages. 
The plots of his epics are all taken from foreign 
sources^ chiefly French ; and the same applies 
to both his compeers. This does not mean that 
they translated slavishly. They took over only 
the framework of the tale, the skeleton which 
they clad with flesh and blood of their own 
creation. In the re-telling of the events, they 
adhere with scrupulous care to the French 
originals ; but in the character-drawing, in the 
ethical and philosophic treatment, they wf)rk 
as creative artists and thinkers. 

Wolfram von Eschenbach, in his Paraival, 
pictures the noblest ideals and aspirations of 
chivalry, and his epic has been pronounced the 
greatest work of imagination produced by any 
mediaeval poet. The hero, starti/ig out on life’s 
adventurous journey as the ‘ guileless fool,’ 
pursues an aim similar to that of Faitst, to whom 
ho has often been compaj'od. Wolfram ex- 
presses the central idea of his work more naively 
than does Goethe some six hundred yeai*3 later. 
How is it possible, he asks, to combine our 
worldly aspirations with our duty towards God 
and religion ? How can wo live the life of the 
body without losing that of the soul ? The 
answer, though only dimly indicated, is the same 
as in Faust : 

Wer immer stnthefid »ich hemuhi, 

Ven kofUMn uHr erldsen . . . 

Parsival is brought up in complete ignorance 
of God and the world, and although at first he 
yields to the natural impulse of his ptissions, ho 
is conscious of a dim dcsiro for a higher life. 
This ideal he pursues, and nobly fighting his 
way through the darkness of doubt and despair, 
finally emerges into light, finding rest in the 
service of the Holy Grail. From this all too 
brief indication it must not be inferred that 
Wolfram’s epic contains nothing but philosophic 
discussion. On the contrary, the poet delights 
in depicting real men and women, their passions 
and virtues ; he leads us into the castles of the 
great, and into the camps of armies, into ‘the 
romantic land of chivalry. ’ 

The same may be said, perhaps with still 
greater justice, of Wolfram’s contemporary, 
Gottfried von Strassburg, author of Tristan and 
Isolde, With regard to the ‘ moral purpose ’ of 
his work, he totally differs from the author of 
Parsival, He is frankly on the side of the 
worldlings. He tells us the story of the adulter- 
ous love of his hero and heroine without any 
moralising comments. It was so, he seems to 
say, implying that if two such beings were to 
meet again, the issue would surely be the same. 
Gottfried brilliantly represents that advanced 
seotion of mediaeval society, in whom the ‘ doubt ’ 
so strongly condemned by the pious Wolfram 
had led to religious and moral libertinism. He 


writes from the point of view of men like the 
Emperor Frederick II, the ancestors of the 
typical lionaissance hero, whose conception of 
life is best expressed in Faust’s words ; 

Das DrUben kann mich mnio kfymmtm ; 

SefUaost Dh erst diese Welt in 2'ntmmem, 

Die andre mas darnadh erdstehn. 

Am dirsrr Brde quiUen meine Freuden, 

Und diese Sonne scheinH meinen Leiden. . . . 

The National or Popular Epic has already been 
discussed. It has its roots in the Heroic Age, 
and now receives its final form. In the stream 
of lyrical poetry, where Walter von der Vogol- 
weide occupies a pre-eminent position, two main 
cuiTcnta have to bo distinguished. The nume- 
rous writers of Minnclieder^ love-lyrics, merely 
imitate a French genre that came into Germany 
in tlio train of chivalry. This originally Pro- 
veiK^al typo of poetry has for its main theme the 
praise of noble women, the cult of the female 
sox ; but its sentiments no loss than its form are 
abm)st wholly artificial. It is true that many 
of tho Ix'st Minnrsimfers in Germany infused 
into their works some of the sincerity that 
should distinguiKli the true lyric ; but it was 
rosorvod to Walter t(^ write those exquisite little 
poems, liaving nothing of tho conventional which 
pt^rvodes all troubadour minstrelsy, but which 
ai'o in substance ptirely and simply the out- 
pourings of his hoai’t, only retaining the polished 
outward foiin of tho fashionable poetry. Ho 
also wrot(^ a largo number of political ballads, 
pas.sionato appeals for tho unity of tho German 
peo})Ie, and for its resistance to papal interfer- 
ence in national affairs. Those songs, couched 
in fiery language and perfect in verse and 
rhytJiin, travelled from one end of tlio country 
to tho tjther, stirring tho hearers to action, and 
Ihus performing tho work of the more prosaic 
modem newspaper. 

B, The Second Classical Period was entirely 
a Croat ion of chivalry, of knightly society. When 
that society began to decay, its literature also 
rapidly dc^oliuod. The thirt-c»enth century wit- 
no.s8os the rise of tho middle classes to power 
jwkI self-respect, the ascendency of the town- 
dwcllei’s, the bmghers of the free and imperial 
cities, wlio now for the first time aspire to 
literary hoiioui’s. 

But thi.s movement was not destined to pro- 
duce any works of permanent value, at least 
not until, combined with other forces, it finally 
culminated in tho glorious achievement of 
eightctmth-century classicism. The Minnesang 
deserted the stately halls and romantic castlos 
of the knights and entered the walled cities of 
the Empire. In so doing it lost much : Minne^ 
sang turned into Meistersang. Lovo-pootry fell 
into the hands of sedate burghers, estimable 
men, to be sure, but pedantic in the extreme, 
of limited experience and puritanical in views. 
The old rules of versification were strictly 
adhered to, and just as the various trades had 
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formed closed guilds, so the writing of poetry 
was similarly organist into ' Schools/ 
Composing and reciting poetry now became 
the holiday pastime of honest tradesmen and 
artiaems. • Among these ‘ poets,* only one, Hans 
Sachs, the cobbler of NOremberg, is generally 
remembered. Living at the time of the Reforma- 
tion, he had the courage to deviate from the 
rules of the school, confining the poet to strictly 
biblical subjects, and to write about current 
events. He was one of the first to hail the 
appearance of Luther, whom he describes, in the 
strange, overwrought allegorical fashion of the 
‘ Moistersingers,* as the Wittenberg nightingale, 
whose beautiful song announces the coming of 
the dawn, driving away the powers of darkness 
and inaugurating the reign of light. Hans Sachs 
is chiefly remembered for his innumerable Talea^ 
and rather coarse, but never lascivious. Shrove- 
tide Comedies {FaatnadUspiele), many of which, 
with their quaint doggerel and vivid portraiture 
of contemporary characters, may still be read 
with enjoyment. Richard Wagner htis immor- 
talised the Nuremberg * Meistersinger * and his 
companions in a w'ork which by competent 
critics is considered to be his masterpiece. 

The centuries following the Reformation orc^ 
barren in works of lasting value. Satire of the 
coarsest description flourished ; it was the 
period of the Gaigantuau stylo of writing and 
thinking. The groat upheaval, instead of lift- 
ing up the minds of men, had ended in creating 
two bitterly opposed factions, which condvictod 
a violent controversy of calumny and vitupera- 
tion couched in the language of Billingsgate. 
Brant’s Ship of Fools ruthlessly attacks human 
nature in general, and contemporary society in 
particular, and so does tho oUegorical popular 
boost-fable, the Low German Renard the Fox, 
Both books were widely translated, and may 
be regarded as Germany’s first contribution to 
world-literature. 

While those things were happening on the 
surface, the voice of the simple people found ex- 
pression in the rarely recorded Volkslieder, haJf- 
epio, half-lyrical in character. Very many of 
the best lyrics of this kind, for which Germany 
is justly famed, and which are contained in 
the collections of Herder, Arnim, and Brentano, 
Uhland, Erck, and others, go back to the 
fourteenth and fifteenth centuries. Clofsiely 
bound up with the folk-songs is the religious 
h3rmn, which is the only form of real literature 
whose production was stimulated by the Refor- 
mation, Both in Protestant and Catholic circles, 
religious fervour found expression in beautifiil 
verse, much of which survives in modem books 
of devotion. The names of the great Reformer 
bimsolf, and of the Jesuit Angelus Silesius, may 
be mentioned in tliia connection. The imiwrt- 
anoe of Luther’s version of the Bible in the 
formation of the modem literary German lan- 
guage ia discussed elsewhere. . 


When the first storm of the Reformation had 
blown over, signs of a literary revival made their 
appearance. But all hope of the rise of a 
national literature was destroyed by the awful 
calamity of the Thirty Years* War (1618-48). 
From it Germany emerged devastated, depopu- 
lated, mutilated in territory, and crushed in 
spirit. Grimmelshausen’s powerful novel, Sim- 
pliziasimus, with its harassing attention to de- 
tail, contains a true and horrible picture of the 
war, and is the only product of those troublous 
times that possesses permanent value. 

The religious upheaval of tho Reformation 
was preceded and accompanied by a revival of 
classical studies, by that Renaissance movement 
usually described as ‘ Humanism * when applied 
to tho world of letters. Humanism had its roots 
in the univcn.it ies, and was of an international 
character. It did not suffer so much from the 
effects of thf» war, and now became a powerful 
force in literature. Its immediate effects, how- 
ever, were not altogether beneficial. Tho splen- 
dour of classical literature and art blinded men 
to the merits of their own native country’s 
productions, just as it had done during the 
period following the introduction of Christianity. 
It also inspirijci an undue regard for the rules 
that they imagined governed Greek, and par- 
ticularly Latin, poetry ; and Franco having suc- 
ceeded in building up a flourishing literature on 
tho basis of these imaginary rules, tho works of 
its poets were extolled as worthy of translation 
and imitation. We now enter upon a period 
which is characterised by a lack of national 
pride and solf-rcliaTH?e, by slavish adherence to 
foreign iriodels, and by an undue estimation of 
tho imp()rlance of extermil rules. The writing 
of poetry was considered a more exercise of tho 
intellect, an acoomplishment that might be 
acquired by anyone, while genius was not re- 
garded as a necessary qualification. This state 
of affaim is ^^l*ll illustrated by the grotesque 
title of a Primer of Poeiry^ which called itself 
Nuremberg Funnel^ for the pouring in of the 
Poetic Faculty in Six Hours (1646). It was a 
work of dull imitations, of bombastic tragedies 
in Alexandrine verse, totally unsuited to the 
genius of the German language. Artificial and 
imreal pastoral poetry fioimishod and innumer- 
able Qelegenhcitsgedichlet occasional poems were 
composed with which even the most trivial 
events in public and private life were celebrated. 
At the beginning and end of this period we may 
fitly place two law -givers, pedantic critics who, 
themselves lacking divine inspiration, wrote 
treatises on the art of poetry, which they put 
into practice in works of no distinction. The 
elder and by far the more sympathetic one is 
Martin Opitz (1597-1639), who published his 
little treatise, Btich von der deutschen Poetereif in 
1624, and through it determined the character 
of German literature for several generations. 
Blind admiration of foreign models made him 
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tranafer to German poetry the ruloa wliioh 
French and Italian critics professed to have 
derived from Horace and Aristotle. If he sinned 
against the national spirit in many ways, he 
must be given credit for tliree important twjhievo- 
ments. He confirmed the language of Luther 
in its supreme position as the medium of litera- 
ture ; he discouraged the indiscriminate intro- 
duction of foreign words ; and reformed poetic 
rhythm, which had degenerated into a lawless 
doggerel during the centuries of depression. 

The various ‘ schools * of poetry which literary 
historians distinguish in the soventoentli and 
early eighteenth centuries can be mentioned 
only briefly. They all own Opitz as their master : 
The first Silesian school, entirely given up to the 
imitation of foreign and classical models ; the 
Konigsberg or Prussian school, in which the 
influence of the unsophisticated VolksUed is 
slightly apparent ; and the second Silesian, dis- 
tinguished by the exceptional bombtust of its 
style, its proforcncie for tho horrible and revtjlt- 
ing, and its inclination towards tho lascivious. 

The Opitzian movement is brought to a close 
by another critic, the last man of note belong- 
ing to the formalistic school. Gottsched, tho 
Leipzig dictator (1700-()G), violently combated 
tho excesses of the second Silesian school, and 
urged his countrymen to return to a strictei* 
adherence to rule. His extremely narrow and 
uncompromising views were based on tho works 
of the great French writers, Corneillo, Ra-cino, 
Molidre, and Boileau, and for a time ho ruled 
supreme and without opposition. About the 
year 1740, however, his ascendancy was effec- 
tively challenged by tho Swiss critics Bodmer 
and Broitinger. The fight between tho anta- 
gonists became very hot, and the controvorsioH 
leading to the speedy downfall of tho pedantic 
dictator wore acrimonious in the extreme. 
Gottsched had declared that in poetry form 
alone mattered. Bodmer and Breitinger, how- 
ever, dimly realised that poetic genius and 
animate fancy were after all more essential than 
tho knowledge of formal rules. They further 
rendered an enormous service to their country- 
men by directing their attention from French 
models to English writers, whoso influence now 
begins to be powerful and beneficial. They 
were at one with Gottsched in insisting that 
literature should always have a moral purpose, 
ai^ should ‘ imitate ’ nature, though they ad- 
mitted, and even recommended, tho ‘ wondt^rful * 
as a fit object of poetic treatment. Notwith- 
standing their own numerous shortcomings, they 
did useful work in breaJring the spell of Gott- 
Bched’s professorialism, and thus opening a path 
for the succeeding generation, who soon left 
both the Leipzig and Swiss censors still flounder- 
ing in the morass of criticism, 

TIL Period of Highest Literary AchieYement. — 

All these men wrote about poetry, and composed 


impossible verse without being poets them- 
selves. The one to inaugurate tho brilliant lino 
of really inspired singers was Klopatock (172-1- 
1803). He succeeded at last in harinoniously 
combining the throe great forces in Geriuau 
contemporary mental activity ; Christian pit‘t y, 
the national character, and the true spirit (jf 
classical antiquity. His poetry — the Miltonic 
epic Der Meaaiaa and numerous odes — product. d 
an immediate and enormous effect on his con- 
temporarios, who were pining for spirilual 
emotion after more than a century of aritl 
rationalism. His writings do not, however, 
appeal in the same powerful way to subsequent 
and more roalistio generations, who, admitting 
hi.s greatness, fail to appreciate the exuberance 
of his imagination, which indeed too often loses 
itself in a vague infinity without shape or colour. 
Tho main themes of his poems are Christianity, 
Fatherland, Friendship, Love, and Nature. Ho 
is all sentinKint ; his characters lack individuality 
— tlmy do not act, but merely feel. Tho keynote 
of Iiis Bongs of love and friendship is a vague, 
sentimental yearning combined with a strong 
funereal strain. 

By merely following the impulse of innate 
genius, regardless of critics and their rules, 
Klopstock set an example which was more 
valuable than eidior his choice of subjects or 
his method of treatment. He awakened a new 
national spirit, fortified the self-confidence of his 
countrymen, already encouraged by the brilliant 
victories of Frederic tho Great. Klopstock 
fought against foreign influence by examplo ; 
Lessing successfully continued the struggle by 
his active criticism. Having at first sided with 
the Swiss school, ho soon turned to tho direct 
study of Aristotle’s critical writings. Homer 
and Shakespeare ho dec;larcs the greatest of 
poets, and he defends them against the French 
and their followers. By examining their im- 
mortal masterpieces, he discovers the funda- 
mental laws of art, and demands with irresistible 
fervour their application in a thoroughly national 
literature. 

Ho devoted most of his energies to the reform 
of dramatic art. In his Hamburyische Drama- 
turgic he finally destroyed the superstition that 
tho French classiceil tragedy and comedy were 
the only correct typos of dramatic literature. 
Shakespeare was henceforth ta be the model, if 
model there must be. Lessing’s other manifold 
activities as historian, antiquary, philologist, 
enlightened theologian, must be passed over 
here. Whatever he touched, he handled with 
brilliant success. He proved himself the acutest 
of critics and dialecticians, a man of immense 
and comprehensive learning — in short, tho finest 
and final product of eighteenth -century ration- 
alism. Continuing what Luther so brilliantly 
inaugurated, Lessing perfected modern German 
prose, and if, on his own confession, ho was 
not an' inspired poet himself, he must yot bo 

II a 
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regarded as the virtual founder of Gorman 
classical drama. 

Leasing forms a link between the old and the 
new, and the same may be said of Wieland 
(1733-1813), though in a different sense. The 
latter, too, caino under the strong influence of 
English literature; but ho modelled his style 
chiefly on contemporary French writers, whose 
light, scoffing, and even frivolous tone he often 
imitates. The most remarkable among his 
works are Die Abderiltn, a novel containing in 
Greek disguise a humorous travesty of the life 
in a German Kleinatadt ; and a romantic verso 
epic, Oberoiiy of which Goethe said that wherever 
poetry was appreciated, it viould be loved and 
admired as a masiterpieco of ilxe art. Although 
most of Wioland’s numerous novels and vei*se 
epics have long since ceased to be generally 
road, he has influenced the development of 
Gorman literature oonsiderably. Steering a 
middle course betwo(3n Gottsched'a strict for- 
malism and Klopstock’s excicssivo b(ddness of 
diction and loftiness of subject, he freed poetry 
from the pedantry of the former, and the ex- 
travagances of the latter. If Lessing is the 
father of modern pmse, Wieland must bo re- 
garded os the creator of that poetic language 
which in the hands of Goethe and subsequent 
lyricists was turned to such admirable use. 

The oommon feature of Klopskxjk, Lessing, 
and Wieland is the revolt against tradition, and 
the assertion of the rights of individuality. This 
sentiment was by no means eonlined to Germany. 
In all West European nations, a similar impulse 
made itself felt. llouss('au denounced civi- 
lisation as having demoralised humanity, and 
fervently preached tho return to nature. In 
Franco the ferment broke out in political action, 
and the Revolution swc!pt away tho old institu- 
tions. Tho German citizen was debarred by 
the peculiar conditions of his country from 
taking part in politics. After the conclusion of 
the Seven Years’ War, a long peace of thirty 
years* duration set in ; but it did not bring with 
it tho political union of the nation, which re- 
mained divided and without a voice in tho 
government of the 3o0 odd states of tho Holy 
Roman Empire. Activity was only possible in 
the field of intellectual pursuits. Schiller ex- 
presses this in several places, calling upon his 
countrymen to , leave behind life’s harassing 
worries and seek refuge in the land of the ideal, 
where alone ival freedom may be enjoyed : 
Werfi die Angst des Irdischen von euch — Fliehet 
aua dem engen dumpjen Lcben — In des Idealea 
Reich. The spirit of patriotism called forth by 
Napoleon’s oppressive policy, which was later 
on to take such effective form in the wars of 
liberation (1813-15), and which inspired the 
Bongs of Kornor, Schenkendorff, and Arndt, held 
not yet become a force in national life. 

In the seventies of tho eighteenth century, 
the critical years of tho ‘Storm and Stress 


Movement,’ the long pent-up energies of the 
nation broke loose and flooded tho country w ith 
a mass of writings, most of which are now 
happily forgolten. Klinger’s wild drama, Sturm 
und Drang^ supplied later historians with a name 
for the movement, which in its own day was 
appropriately described as the Geniczeit, The 
spirit of free criticism had broken down all 
authority. Restraint of any kind was im- 
patiently resented, and the time-worn institu- 
tions of society and organised religion were 
attacked and repudiated. Klinger, Wagner, 
Lenz, and the two Counts Stolberg may bo 
named as members of that turbulent tlirong of 
writers, whoso wild exuberance of spirit combined 
with strange eccentricities of conduct earned for 
them the name of ‘ original ’ or ‘ power geniuses ’ 
— Original oder Kraftgeniea. Both Schiller and 
Goethe were drawn into the maelstrom, the 
latter being for a time the acknowledged leadcrr 
of the wiklest section. His novel, Werther, is 
tho most notable and thoroughly characteristic 
product of that period, next to which wo may 
place Schiller’s liduber and Kahalc und Lube. 
All three are nu.ist(}rpi€XH?s of enduring value. 
Tho stupid ridicule sometimes cast upon thense 
works is totally uncalled for, and no one with a 
sense of true literary merit will fail to appreciate 
their high (|ualities. Wcrlhcr took the world by 
storm ; it vva.s translated into almost every 
European language, and it was one of Napoleon’s 
favourite books. 

When the flood of tho Oenieperiodv at last 
Bu))sided, many of IIkj most prominent and iin- 
ruly among the young wuitem settled down in 
orthodox fashion ; otlKjrs are no more heard of. 
But there einorgod from their ranks three men, 
tho pride and glory of German Jitoraturo ; 
Herder, Schiller, and Goethe. Herder (1744- 
1 803), the oldest of tho throe, is remarkable not 
for original and creative genius, but for his 
critical insight, as great if not greater than 
Lessing’s. In tho latter’s mental constitution 
intellect and reasoiiin g power prevailed. Herder’s 
strength, howcvca% lies in his unfailing axsthetic 
sense and unequalled faculty of recognising tho 
gi'oat and essential in all art. Following the 
main current of contemporary thought, ho en- 
thusiastically emphasized the supreme import- 
ance of ‘ originality,’ without committing him- 
self to the extravagant notions of tho Kraftgenien. 
In opposition to the formalist school, which de- 
clared poetry to be the ‘ invention ’ of mankind, 
he maintained that, on tho contrary, poetry was 
older than prose. lie calls it the ‘universal 
language of Ihe human race ’ ; he points out 
that its beat models are to be found in tho 
popular poetry of all nations. He opened up 
tlae fountains of true and original poetry by 
fervently advocating the study, of the Old 
Testament, of Homer, of OssiaUt Shakespeare, 
and the folk-songs of all peoples, which latter he 
collected into an important volume, Stirnmen 
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d&t Volker in Liedem, Hordor’a influence on his 
contemporaries was very marked. Goethe, for 
example, was deeply afleoted by his writings 
and personality. 

It is quite impossible to give here anything 
like an adequate idea of the importance of 
Goethe, the greatest amut^g Gorman writers 
(1749-1832). In his long literary caroor, throe 
periods may bo distinguished. The fli*st, ending 
with his arrival at Weimar (1776), may be called 
the period of storm and strass, and his chief 
production of those years, Worther^ has already 
been mentioned. He was called to Weimar by 
the enlightened young dtike, Karl August, 
sovereign of that miniature state, and as a 
consequence of this act the small Thuringian 
Court became tho centre of German classical 
literature. Wielond was already there ; Herder 
was brought to Weimar by Qooth© ; and Schiller 
soon followed. The second, or classical, period 
of Goethe’s activity culminates in his acquaint- 
anco with Schiller (1759-1805), and may bo said 
to terminate with tho latter’s death. These 
years saw the production of his great master- 
pieces — Jphigenia, Tasso, WUhdm Mcister, Her- 
mann und Dorothea, and the fii'st part of Faust. 
Schiller, having outgrown both tho stylo and 
tho extravagances of his early works, produced 
those dramas that will ever be tho pride of tlio 
Gorman stage — Don Carlos, Wallenstein, Wilhelm 
Tell, and others. 

If we ask ourselves what it is that constitutes 
the perennial charm and imperishable value of 
these works, tho answer must bo : It is the 
perfect expression of the ideal of humanity 
therein expressed. Animated by tho loftiest 
ideals, but free from prejudice of any kind, 
poetic genius of tho highest order In^ro uiuk'r- 
takos to review and analyse huinau nature, 
endeavouring to comprehend and interpret in 
works of supremo artistic merit tho mystery of 
life, and solve the riddle of human existence. 

Of the two poets, Schiller is perhaps still tho 
most popular in his own C(3untry, and is often 
called the national poet ; but th(3 highly wrought- 
up pathos of his dramas, ballads, and ‘ philo- 
sophic lyrics ’ — a genus peculiarly his own — tlo 
not appeal to foreign readers in tho same way 
as do the artistically finished works of the more 
tranquil, essontially human Goethe. 

Goethe’s third period, from Schiller’s death to 
his own, is a quiet gamering in of tho fruits of a 
long and eventful life. His work will perhaps 
be best understood when one remembers that 
he himself described them as ‘ one long con- 
fession.’ Whatever agitates his mind — ^his 
sorrows, joys, doubts, and struggles — he lays 
down in his poetry ; and apart from FausU the 
second part of which he did not finish until a 
few days before his death, he is at his best in 
his exquisite lyrics, which ore unequalled in the 
world’s literature. 

By the side of the classical authors of tho 


Weimar circle there had arisen out of tho storm 
and stress movement another school of writers, 
whom it was the fashion to call the Rvman-^ 
ti cists. Here again wo must distinguish bo- 
two(?n tho critics and pathfinders, th(' brothers 
bclilegol, and tho poets who put their ideas into 
practice. Tho Romantic movement is bom out 
of tho desire for a * return to nature,’ for a 
more national life, and a more complete union 
of poetry and life. Hut it sought to attain 
these ends in an artificial way. Tho chief 
features of tho romantic school are : (1) The 

cult of tho past, ospeeially tho Middle Ages ; 
(2) the cult of tho eccentric, the extravagant and 
tho palpably unreasonable and impossible. Tho 
Middle Ages, with their imaginative splendour, 
thoir Gothic cathedrals, picturesque costlos, thcjir 
tales of womler, adventure, and heroic achieve- 
ment, appealed to tho romantic mind by their 
contrast witli tho drab, monotonous aspect of 
contemporary life. The Midclle Ages were the 
ideal period, whoso deparUiro they deplored, 
and in wlioso contemplation they revelled, 
liixcopting a few lyrics, little is now generally 
read of the works of tho Sohlcgels, Tiecks, 
Novalis, and their associates. The eccentric 
Blories of Hoffmann and KleLst’s dramas, how- 
ever, havo recently again risen in public esteem ; 
and tho lyrics of Eiohonrlorff will only perish 
with tho Gorman language. But then neither 
Iloflmann, nor Kloist or Eieheudorlf, may be 
called romanticists in tho accepted sense of tho 
word. Tho more onduririg fame of W. Schlegel 
and Tiock is based on their translation of 
}Shakespcar(>, a marvellously accurnto and yet 
poetic rendering, which has mailo the great 
Jlritish dramatist almost into a German classic. 
Stimulated by the romantic movement and its 
venerali(3n of the pruductif)ns of past ages, 
Arniin and Brontano, and after them Uhland, 
collected tho Gennan Vvlkslleder, whilst the 
brothers Grimm compiled the marvellous book 
of fairy-tales wliich has earned them world- wide 
fame. 

It cannot be tho object of this brief survey to 
<l('al at any length with the post -roman tic move- 
ments. The men of tlie most recumb period — the 
pc'riod in whieli we are living — have not yet boon 
assigned thoir definite plac'os in the temple of 
fame. It is impossible, how€iver, not to say a 
f(3w words af)out Heinrich Heine (1797-185()), 
who is held in much higher esteem abroad than 
he is in his own country, thus being tho exact 
reverse of Lord Byron, esteemed by continental 
nations more than by his own. No one will 
deny that Heine was a great and gifted poet — t^no 
of the best lyric geniuses tho world has ever 
produced. But his objectionable qualitit^s — his 
biting sarcasm, his vindictiveness that recoils at 
luithing, the intensely realistic outlook upon life 
characteristic of tho Jewish race — are pc'rhaps 
more easily discovered and more deeply resented 
by his own countrymen than by foreigners. 
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The pity is that the worship of Heine seems to 
liave blinded people to the merits of those great 
German singers that come after Goethe — 
Morioko, Annette von Hroste, Theodor Storm, 
Lilienoron, and many more. 

Gorman literature of to-day is in a condition 
of ferment. All the traditional forms of com- 
position — the epic, the novel, and, above all, the 
lyric and the drama — are being experimented 
with to express the spirit of the ago. The young 
generation of au thorn is pursuing this aim with 
much oarnesljioss, and in some cases with 
success. In fa<^t, a high authority has recently 
declamd that of all European literatures, the 
German was the most modern in character and 
ideals, and t hat it best represented the tenden- 
cies of prosent-day thought. 

COURSE OF READING 

German literature is best approached through 
a study of Goethe, ‘ the head and body of tho 
Gennan nation ’ (Emerson). An oxcc'llent little 
book for tliis purpose is Horford's Goethe. (The 
People's Books) ; Kobertson’s Goethe and the 


Twentieth Century (Cambridge Manuals) is equally 
valuable. Robertson’s Literature of Germany^ 
or his larger History of Qerrmn Literature are 
very useful books. A very stimulating and 
well-written work is Franke’s German Literature, 
as Determined hy Social Forces, The best work 
in German is Scherer’s Geschichte der deutschen 
Literatur, of which there exists an English 
version. 

There arc but few translations of the German 
classics ; many of the translations have appeared 
in Bohn’s Library, but they are very bad as a 
rule, and cannot in anyway replace the originals. 

Most of the Gorman writers are available in 
cheap reprints, })rought out by the firms of 
Cotta, Brockliaus, Hesse, Bong, and others. 
Single works can be obtained in the Reclam 
edition, which is the most representative. 

Collitz, Selections from German Classical 
Writers, can be recommended. Anthologies of 
lyric poetry are Die Ernte, and Fiedler’s Oxford 
Boole of Gentian Verse, 

Particular of editions of older writers will be 
found in the bibliographical appendix of Vogt 
and Koch’s Geschichte dor deutschen Literatur 



ESPERANTO 


In every sphere of human activity two diver- 
gent principles present their claims — the prin- 
ciple of specialisation and the principle of 
co-ordination. Those principles are not hostile, 
but are truly complementary. The microscope 
has its counterpart in the telescope ; the scien- 
tist and the metapliysician are allies in tlie cause 
of truth. It is only coinparativc^ly recently that 
this omnipresent problem has manifested itself 
explicitly in the universal theatre of human 
society. The more we hoar of the invir)hibility 
of the principle of nationality, the more do we 
hoar of the validity of the principle of inter- 
nationality. Esperanto is a linguistic instru- 
ment for international development, wiiich 
neither violates nor impairs the course of 
national development. Its function is to co- 
ordinate national progress by fticilitating inter- 
national intercomm unication. 

There have been false prophets in our midst. 
During the last fifty years it has boon ropoaiodly 
proclaimed that national batrici'S have been 
finally iindermitied by the engines of modern 
science. The nations, wo were told, aro in the 
melting-pot, and a true cosmopolitan people 
are in the making, embarrassed with neither 
household gods nor local spirits. Nor were 
there lacking signs of this seeming truth. Means 
of international communication iiicrease<l with 
alarming rapidity. The telegraph, the aero- 
plane, the telephone, the steam-engine, the 
steamship, the motor, seemed verily to have 
pronounced a last requiem on the petty 
patriotism of potty peoples. And yet wo aro 
confronted with the coexistence of the opposite 
tendency — the assertion of national spirit in- 
creasing in proportion to the intensification 
of international sentiment. Recent European 
history exhibits a progressive disintegration of 
composite countries according to the principle 
of nationality. Recent wars reveal the over- 
whelming infiiienco of national sentiment on the 
morale of armies. National sentiment does and 
will survive ; and it is because Esperanto, the 
international auxiliary language, ofi’ers no vio- 
lation to the legitimate claims of nationality 
that it has enjoyed and deserved such halcyon 
success. Note well that phrase, international 
auxiliary language,” for it epitomises the claims 
of Esperanto. The language was created as cm 
international means of communication, and is not 
intended in anywise to supersede or destroy the 
zmtional and domestic use of e2dsting languages. 


Necessity of an International Language,— It 

is only logical, before we weigh Esperanto in 
the balance at all, first to establish the fact that 
an independent international language is a real 
necessity. Why do we m^t accept one of the 
existing languages t)r resuscitate one of the 
dead languages to answer our purpose, granted 
that national isulation is no longer possible ? 
If wo happen to bo English, the peculiar fitness 
of English will naturally suggest itself. Hero 
ready to hand is the perfect instrument, by 
using which we do not conunit ourselv€‘S to the 
impropricjiy and perilous responsibility of a 
special linguistic creation. 

The arguments cited in favour of the adoption 
of English are familiar. The interests of Eng- 
lish-speaking peoples are far greater than any 
other group of nations using a common speech. 
Moreover, English has, to a largo extent, estab- 
lished itself as a means of communication with 
the East. The language, too, in structural 
cvoUilion is more advanced than its European 
neighbours. It is answered that, though in 
currency English has considerable ascendancy, 
English-speaking peoples are nevertheless in a 
small minority when compared with the whole 
mass of civilised nations. Moreover, the amour 
'propre of the more prominent of these rival 
claimants will never brook, and will successfully 
resist, the effrontery of such a national imposi- 
tion. Surely it only shows gross lack of <lis- 
cernmciit and sympathc'iic obtuseness to make 
such claims for English to linguistic Tiniveraality. 
The condition of things in the East, too, rapidly 
alters, anti disintegration and national reosser- 
tion are inevitable. The spirit of nationality 
is sacrosanct, and all international movements 
must keep this in view. 

But apart from national objections to thoir 
preferment, none of the living languages possess 
the intrinsic qualilit^s necessary for the supremo 
international office. An international language 
must bo easily acquirc'd by all. Simplicity and 
rog\Uarity must bo its essence. Living languages 
do not possess those essentials. As to the 
ancient languages, in their classic purity their 
structure is prohibitively complex. \Mien sim- 
plified, rectified, and brought up to date in 
vocabulary, the result is a barbarous anomaly 
that commends itself t*o neither the learned nt^r 
the unlearned. An international language, there- 
fore, must be neutral, and simple, mgular, and 
homogeneous in construction. 
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The objector may grant that none of the ex- 
isting national languages hae all the requisites 
of a perfect international means of communica- 
tion, but may not feel convinced that the demand 
for any innovated language is real and urgent ; 
or, acknowledging the imporfeotion of the exist- 
ing system of communication between nations, 
and acknowledging the need of greater linguistic 
facilities, he may prcifor to await a natural lin- 
guistic evolution towards homogeneity and per- 
fection rather than invoke a deus ex machina 
in the shape of a purely arbitrary and artificial 
linguistic creation. The demand for a comploio 
international understanding is felt everywhere. 
Travelling, commerce, and art aro incalculably 
handicapped by the language barrier. The case 
of science is less self-ovidont. but none the less 
the loss occasioned by the existing state of J^Jabel 
to its furtherance and achievements is incal- 
culable. Science is by its very nature neutral : 
its results become common property of all the 
peoples, but tho prest)nt process of research is 
wasteful in time and material. Scientists in 
different counirios are working, unknown to 
each other, on the same problems, and con- 
sequently there is conspicuous overlapping of 
results. Ca.ses ha\'e booii found where a life- 
time has been devoted to tho solution of a 
problem which, unknown to the expc^riinonter, 
had already boon solved in another country. 

If all important results were recorded in tho 
international language as well os in tho national, 
the whole world’s endeavour would bo co- 
ordinated and systematised. As it is, the 
experimenter oitlior labours in unonligJitem?d 
isolation, or is compf3ll(id to d<?V(jto months and 
years to acquire languages in order to get into 
touch with alien research. The demand for 
special scientific treatises in the various coun- 
tries is small, and translations are consequently 
expensive. The traaslator, too, is seldom 
thoroughly conversant, with tho s\ibject-matter. 
A translation into the universal language could 
be made once for all uiuler tho smyeillanco of 
tho specialist ; and tho demand in the \iniversal 
market would be sulficiont to ensure cheapness 
of production. Those who have been present 
at an international scientific congress will be 
fully aware of tho hopelessness of the multi- 
lingual system, liy the confusion of tongues 
the very end of an international congress is 
defeated. Very different are congresses con- 
ducted in Esperanto. Again, by the adoption 
of an international language tho standardisa- 
tion of technical and scientific terms would be 
achieved with highly beneficial results. The 
suppositional promise of a naturally evolved 
international language notnl not detain us. 
There is no evidence of tho coming event in fact. 

The idea of an international language is not 
a contemporary innovation. Such languages 
hayo existt^d from time to time, but have in- 
vattobly failed because they did not exhibit the 


two first necessities — neutrality and simplicity. 
In the Macedonian age Greek became the “ com- 
mon tongue ** of half tho known world. Tho 
Roman Empire tried to impose the Latin lan- 
guage, as well as Latin institutions, upon half 
the globe. In the Middle Ages Latin was the 
universal language of scholars, but its idiom 
became outraged and debased, and its vocabu- 
lary corrupted, when forced into new channels 
of learning. French for long was the univer- 
sally adopted currency in diplomatic and artistic 
circles. In tho Middle Ages various attempts 
were also made to build an artificial universal 
language. Tho schemes wore based on the 
impossible idea that by classification and sub- 
division a complete knowledge of tho universe 
might be obtained. A language built on the 
“ philosophic ” system would be self-explanatory 
w^ben one was familiar with the jirinciplo of 
cltJUisificatioii, the various letters indicating tho 
genus, species, and subdivision in order. Lan- 
guages of this type' aro designated a •priori 
languages. They prove quite unpractical. Op- 
posed to thcmi is the type of artificial language 
called a posteriori. Such languages are com- 
posite. They borrow thoir vocabulary from 
existing roots, but their grammar and syntax 
ar(5 artificial in Mu'ir huraogoneity and regularity. 
To tliis type of language JOsperanto belongs. 

Other International Languages. — Of all arti- 
ficial languages, excepting Esperanto, Volapuh 
alone obtained any sign^icant measure of in- 
ternational currency. This language was tho 
invention of a Koinfui (Catholic bishop named 
Schloyer, who was eur6 of Litzclstottin, near 
Constance. Its name is derived from the 
English w’oi’ds world and speech. It was too 
arbitrary and modificatory in its adoption of 
existing roots, as the name alone proves. Tho 
language was i)ul)lishcd in 1880, and it soon 
bocaino widely popular in the leading countries 
of Europe. Ten years after its Y>ubUcation, in 
the height of its prosperity, it is said to have 
numbe^red a million aclherents. Its decline was 
as rapid as its rise. An International Academy 
of Volapiik was founded in 1887, but tho house 
became divided against itself and could not 
stand. Modifications and improvements wore 
suggested, and dissension arose as to their 
acceptance. Eventually tho director, in op- 
position to tho inventor, failing to carry* hja 
scheme for a reformed grammar, resigiied. 

Various Volapiik ocadoniieians commenced 
constructing independent international lan- 
guages. Meantime the rump Academy sot to 
work on an entirely new language called Idiom 
Neutral. The report of the American Philo- 
sophical Society on Volapiik is instructive in 
content. While the report fully acknowledges 
the urgency of tho demand for an international 
auxiliary language, it rejects Volapiik as in- 
adequate for the purpose. It criticises it as 
being too arbitrary in construction^ not inter- 
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national enough in vocabulary, and too syn^ 
thotic in grammar. Thus died Volapiik. Its 
lifo was short, but not in vain, for it showed that 
in an artificial language which is not fully 
established alterations are fatal. 

Esperanto did not neglect the warning. It 
tolerates no faction or cLissension. This inad- 
missibility of change that characterises Est)or- 
anto is not a proof of a stubborn dogmatism, 
Esperanto lays no claims to acquired perfection — 
nay, it contemplates a gradual perfection. Jiut 
until such time as Esperanto is ofiicially adt^pted 
for international purposes, Esporantists ab- 
solutely refrain from any amendment of tho 
fundamentals. When it is finally established, 
then the consensus of usage among its master- 
writers will reveal any modification that de- 
mands official recognition. 

Esthetic Objections to Artificial Languages. — 
Wo have yet to deal with tho ooath(5tic olujoctions 
to an international language. Thoni arc thos(5 
who are ready to acknowledge that an iutci’- 
national language is indeed a labour-saving 
machine of incalculable cummcuxiial and material 
advantage, but utterly reject and repudiate it 
as a vulgar and diabolical invention, wliose 
adoption would crush all the beauty out of tho 
speech and thoughts of m<jii. They rhapsodise 
on tho untold wealth t)f a natural language, the 
infmito suggestions of its every wortl, and tho 
luxuriance of its spontaneous growth. Tho 
moclianioal uniformity, the dull monotony of a 
linguistic machine, they proclaim, is abhorremt 
to anyone capable of appre<jiating the spirit 
of language ; the concomitant levelling of per- 
sons and nations is intolerable. Ksperautists 
reply that their language is not an end in itself. 
It is not intended to exhibit tho aisthotie ami 
historic interest of tho living longues. (It has 
beauty of its own in stylo and cliaractor, but of 
that anon.) The languag(j is frankly utilitarian, 
and its purpose in lifo is to open the widest 
fields of thought and activity to tho greatest 
number. As to the dullmjas of a general uni- 
formity and the vandalism of tho levelling pro- 
cess of internationalism, tho complaint should 
be launched against modernity at largo and not 
against Esperanto. Science, doniocracy, and 
universal education are responsible for the 
melting-pot that is alleged to bo destroying all 
the beauty and poetry of living. Jhit, after 
all, jeremiads on the inevitable are im profit able. 
Machinery has como to stay ; Esperanto has 
come to stay ; and if they come to destroy they 
also come to create, and to liberate the minds 
of men for higher things, nobler things, and 
greater things than ever wont before. “ Ni 
inter popoloj la murojn detnios ” (“ Wo shall 
break down tho walls between the peoples ”) ; 
** Amo kaj vero ekregos sur tero*’ (“Love and 
truth shall begin their reign on earth ”). 

The function of language is to express the 
thoughts and feelings of men. Natural lan- 


guages are full of anomalies and redundancies, 
which are by-products of their historical pro- 
duction and have no intrinsic value. These 
must bo eliminated in an aclequate interim! ional 
language, but without impairing its function. 
Infloxions and syntax must be reduced to a 
minimum of simplicity. The language must bo 
absolutely phonetic. Thus the chief difficulties 
that embarniss tho learner of living languages 
will be obviated. In vocabulary tho principle 
of maximum of intornationality of roots com- 
memls itself. Does Esperanto fulfil these con- 
ditions ? 

Origin of Esperanto. — The inventor of Esper- 
anto is a Poli.sh doctor of Jewish extraction, 
Luflwig Lazarus Zamenhof, who woa born in 
18.59 at Bielostock. Poland is a polyglot 
country, and ha.s been scene of tragic in- 
testinal carnage. As a lK)y Zamenhof was 
convinced that a prime factor in interracial 
Tnisimdemtanding w'as tho lo-nguagti barrier, 
and he resolvetl to devote his life to its removal. 
Zamenhof thus lioseribes his early conceptions 
of his calling.* 1 was bom at Hielostoek in the 
province of Grothio (Russia). This scene of 
my birth and childhood determinod tho direction 
my future a^^pirntions. In Bielostock tho 
population consists of four div'crse elements — 
Russians, Poles, Oei'inuns, and Jews. Each of 
tli(\so sections speaks a different language, and 
is in disagreement wif.h tho others. ... 1 was 
brought up to bo an idealist ; I was taught that 
all men were brothers, yet at tho stune time my 
surroundings made mo fool that men did not 
exist; there only exislod Russituis, Poles, 
Cermans, Jews, anti so forth. 'Hiis stale of 
afTairs continually disquieted my young mind 
— though many, inayhaj), will smilo at such 
‘ world-sorrow ’ in a child. And as it then 
appeared to mo that grown-ups ’ were all- 
jjoworful, 1 said to myself that when I grew up 
I would abolish thci evil. 

“ Clradually, of course, 1 became convinced 
that things ar(3 not aceoiiiplislicd as easily as 
appears to a child. One after anotlier I a].)an- 
douod various lJtoi)iau ideas of childhood, and 
retained only tho dream of one language for 
all mankind. At an early stage T felt that this 
could only be some neutral language, Ixilonging 
to none of tho existing nations. When I left 
scliool at Biek^stock and ontoied tho classical 
acailomy at Warsaw, I w^as at tracted for a time 
to tho ancient language's, and dreamt of a day 
when 1 sh(*uld travel through tho world and 
with impassioned words persuade mankind to 
revive one of those languages for common use. 
Subsequently — T forget how — T came to tho firm 
conviction that this too was impossilDle, and 1 
began to have vague dreams of a now, artificial 
language. 

“I then made various experiments, invent- 
ing rich artificial declensions, conjugations, &c. 

1 Translated from the Esperanto. 
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But a human language, with, os it appeared to 
me^ its endless series of grammatical forms and 
its hundreds of thousands of words which made 
the big dictionaries so formidable, seemed such 
on artificial and colossal machine that 1 more 
than once said to myaolf, ' Away with dreams I 
This task is beyond the powers of man/ But 
nevertheless I kept returning to my dreams. 

“ I leai’ned French and German as a child, 
and could not thou make comparisons or draw 
conclusions ; but when in the fifth class at the 
academy I oomrnonced to study English, I was 
struck with tho simplicity of the English gram- 
mar, and more so owing to the sudden chango 
from Latin and Greek. I then saw that richness 
of grammatical forms is only a cliance historical 
occurrence, and is not necessary in a language. 
Possessed by this idea, I began to examine my 
language and to reject the unnecessary forms, 
and I noticed tlmfc the grammar melted away in 
iny hands till it became so small as to occupy, 
without violating the language itself, only a 
few pages. 

“ One day I chanced to notice tho inscription 
Svejcar-akaja (drink-shop), and a£toi*warda the 
sign Konditor-akaja (confection-shop). This 
word akaja ititeresl/od me, and showed me that 
suffixes make it jjossible to form, from ono 
originid word, several other words which ntH'd 
not be separately learnt by heart. This idea 
took possession of me, and 1 suddenly felt the 
ground under my feet. A ray of light hod 
fallen on tho big (lictionaries, and they l30gan to 
diminish rapidly before my eyes.^’ 

Wliile yet in his teens Zamenhof had created 
the nucleus of his new langxiago. In 1878 he 
communicated his ideas to some of his friends. 
They became enthussiastic partisans, and meet- 
ings were held where tho language was put to 
test of speech. But only encountering derision 
outside, gradually his adherents fell away, and 
Zamenliof found himself alone. Disappointed 
in the infidelity of his first confederates, Zamen- 
hof resolved to labour in isolation. Zamenhof 
was an oculist by profession, and it was only in 
intervals of leisure, during his five years univer- 
sity course in medicine, that he was able to 
devote his energies to his beloved language 

kara lingvo ’’). For some years after Zaraon- 
fiof had begim his medical practice he still 
laboured at his language. He tried at first to 
find a publisher who would undertake the cost 
of publication. Finally, in 1887, Zamenhof was 
able to issue his treatise at his own expense. 
The author adopted the pseudonym of Dr, 
Esperanto (“ one who hopes ”), and his book 
was entitled Lingvo Internacia, Antauparolo haj 
plena lernolibro. 

Spread of Esperanto , — Unlike Volapiik, the 
progress of Esperanto wus at first slow, Tlie 
first Esperanto association was founded in 
Petrograd in 1892, under the name of La Eapero, 


During the first decade of its life the adherents 
of Esperanto were mainly Russians, with a few 
German and Swedish sympathisers. In 1889 
La Esperantieto, tho pioneer Esperanto news- 
paper, commenced publication in Nuremberg 
under tho auspices of Trumpeter. Subsequently 
it was censoretl in Kiissia, owing to the col- 
laboration of Count Tolstoi, and was trans- 
planted to Upsala, under the name of Lingvo 
Internacia. It has been published in Paris since 
1902. Anc^ther early Esperanto newspaper was 
L^Espdrantiate, founded in 1898 at Epernay 
by the groat French apostle of Esperanto, tho 
Marquis de Boaufront. The Marquis, when ho 
first became acquainted with Esperanto, was on 
tho point of publishing an international language 
of his own, but reci>gnising the marked supe- 
riority of Zamenhof ’s production, he magna- 
nimously abandoned his own invention, and 
dovottxl his wide influence and indefatigable 
energy to tho promotion of IJio Esperanto cause. 
Tho movement in France was vigorous and wido- 
sproml, and to-day Franco remains in the van- 
guard of the battle. In 1902 tho firet English 
asHociaf ion was founded by Mr. Joae})h Rhodes 
and Mr. Ellis, uml in 1904 the British Esperanto 
Association was founded. Tho official organ 
of the association is The British Esperantist. 
In tho year 1902 the Spanish association was 
formed. Esperanto had now earned world-wide 
acceptance, and became an established fact, 
worthy of recognition as an important con- 
tributory factor in moclorn national and inter- 
national progress. 

In 1905 the first iiili^rnational congress was 
held at Boulogne. Twenty different nation- 
alities wore pre^sont at this momentous assembly, 
where the language was put to a crucial tost in 
song and debate and drama. The groat majority 
of the audience were familiar with the language 
only from books, or from conversation with 
their compatriots. Would there linger in tho 
international use of tho language subtle national 
idiosyncrasies of iM?(',ont and phraseologv, making 
universal understanding of the spoken word 
difficult or impossible ? A thrill of intense ex- 
pectation ran through the asseml.>ly as Zamenhof 
rose for the first time to address a world- wide 
assembly in the international language. Every 
word rang clear and distinct, intelligible to all. 
The full vocalic endings and logical harmony 
of tho language proved to the delighted listeners 
that Esperanto had a rare beauty of its own. 
Moreover, they felt that it possessed a something 
ineffably illusive, yet intrinsic— a living spirit of 
its own. TheEsporanto congress became an annual 
event. In Geneva, in Au^ist 1906, the second 
was held. The great Cambridge Congress came 
in August 1907, and gave an immense impetus 
to the movement in England. Congresses at 
Dresden, Barcelona, Washington, Antwerp, 
Cracow, and Berne bring the sequence up to 
date. Adherents now number millions, and 
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their hand-claep encircles the globe. In 1907 
an International Esperantist Scientiho Ofiice 
was founded in Qenova. The object of the 
institution is to establish Esperanto as an 
oiBcially recognised international medium for 
scientific purposes; its official organ is tho 
Intemacia Scienca Revuo. Numerous other 
associations are being formed by Esperantists 
who have special interests of an international 
character — e,g, tho Tuinionda Esperantista Kura^ 
cinta Aaooio (the Universal Esperantist Medical 
Association), the Tutmorida KaioUka Unuigo 
Esperantista (the Univeiml Catholic Esperantist 
Union). Esperanto, of course, is absolutely 
neutral, and dissociates itself from any fixed 
dogmas or ideas ; its connection with any 
special movement is purely as a speech-medium. 
It has no credo of its own. 

Esperantist Declaration. — At tho Boulogne 
congress a Declaration was adopted, giving an 
official account of tho aims and scope of Esper- 
anto. The Declaration runs as folk»W3 : 

Deklaracio, Declaration. 

prl la esenco de EsixiT- Becauso concomiug tho 
antlsmo multaj havas tro inal- nature of Ksperantji many 
veran ideon, tial nl sub- have a very fat*e idea, thorc- 
HkribiuioJ, reprezentanloj de fore we, the uiidersiKned re- 
la lisperantlsrao en dlversaj prosen tatlvos of Esperanto In 
landoj de la mondo. knnvenin- different countries of tho 
taj al la Intemacia Kongreso world, having a^H^ernblod to- 
Esperantlsta en Boulogne- gother at the International 
sur-Mer, trovis neoesa, la6 la Esperanto Congrotw in Bou- 
propono de la autoro de la logne-sur-Mer, have found it 
Ungvo Esperanto donl la necessary, at the proiiosal of 
sekvantan klarlson. the aiithor of tho Esperanto 

laugieige, to give tho follow- 
ing explanation. 

1. La Espcrantlsmo estas 1. Esperanto Is essentially 

penado dlsvastigl en la tuta an attempt to divulge over 
mondo la nzadon de lingvo the whole world a neutral 
neutrale homa. kiu, ** ue language for human use which, 
entrudante sin en la internao **not intruding upon the 
vlvon de la popoloj kaj nenlom Internal life; of tho iK?oples. 
celante elpusi la ekzLstantajn and in nowise seelclng to drive 
lingvojn naciajn*' douus al out tho existing hinguages,* 
la homoj de malsamaj nacloj should give t^o men of dllforent 
la eblon kompronlgadl Inter nations the power of l)eing 
si, kiu povua servl klel paolga mutually comprehensible, 
lingvo de publlkaj iustltucioj which might serve as a 
en till! landoj klo dlversaj paoiffc language for public in- 
nacloi batalas in tar si prl la stitutlons in those lands where 
ling VO, kaJ en kiu i)ovus estl difforant nations arc in strife 
publlkigataj tliij verkoj kiuj al)out their language, and in 
havas ogalan Intoreson por which might be pnbllslied 
ciuj popoloj. those works which Iiave an 

equal interest for all peoples. 

Clu alia Ideo afi espero klun Any other idea or hope 
tiu a^ alia EsporantLsto, Ugas which this or that Esperantist 
kun la Esperantlsmo estos lla associates with Esperanto will 
afero pure prtvata, por kin la be his purely personal affair, 
J^peiantLsmo ne lespondas. for which Esi)eraDto is not 
responsible, 

2. Car en la nuna tempo 2. Bocauee at the present 
nenln csploranto on la tuta time no one reviewing tho 
raondo jam dubas prt tlo, ke whole world doubts any 
lingvo Intemacia povan estt longer that an international 
nur ^gvo aria, kaj ^r. el language can only be un 
ofuj multogaj provoj farltaj en artificial one. and because, of 
la daftro de la lastaj du cent- all the very numerous espcrl- 
Jaroj.cluJprezentasnurteoiajn meats made in tho course of 
projektotn, kaj lingvo efekUve the last two hundred years, 
Anita, clu flanke olpTovlta, per- all offer merely theoretical 
fekte vivlpova, kaj en 6fuJ BOlntions, and only^ono lan- 
rilatoj plelje tauga montrigh guage; Eb>eranto. has shown 
nur unu sola lingvo, Esperanto, Itself tobeeffectivelycomplete, 
tial la amikoj de la ideo de fully tested on every side, per- 
llngvo intemacia, konsclante feotly capable of living use, and 
ke tooria disputado kondukoe In every zespect completely 


al nenio kaj ke la celo povas efficient, therefoie the frienda 
esti atinglta nur per Jaborado of the idea of international 
praktika. jam de longe ciuj language, conscious that theo- 
grupigis 6irkah la sola lingvo, retical dLcussiun will lead to 
Esperanto, kaj laboraa por nothing, and that its aim can 
gla disvasUgado kaj ri£|gado only be attained by continuous 
de gia literature. practical labour, have long 

grouped themselves round one 
single language, Esperanto, 
and labour to disHetninate it 
. and enrich its labour. 

3. Car la autoro de la 3. Because the author of 

lingvo Esperanto tuj en la the Esperanto language from 
komciico rifuzls, unu fojon the very beginning refused 
por ciam, clujn personogn once for all all personal rights 
raitojn kaj privllegioju rlJate and privileges regarding the 
tiim llngvon. tial Esperanto language. Uierefore EsiKsraiito 
i;stas “ nenles proprajo *' nek is ** the property of no one,” 
en rllalo njatt;riala, nek en either in a material or moral 
rilalo morula. ^ connection, 

MiiWrhIa mastro de tlu cl The whole world is tho 
lingvo estas la tuta mondo material master of this lan- 
kaj cul duzimnto povas el- guage, and any one who d»>- 
donacU en au pri tiu ci lingvo sires can publish in or concern- 
ciajri verkoii klujn 11 deziras, Ing this language any works 
kaj uzadi la ling von por C-laJ of any kind lie desires, and 
eblaj ccloj : kJcl spirJtaj use tho language for any oon- 
mastroj de tiu cl lingvo estos celvable object; those persons 
ciain rigardataj tiuj perhonoj shall be regarded tho Kpirltual 
kiuj de la raondo Esi)crantista masters of the language, who 
ftstos konfesataj klel la plej Khali bo rccognLicd by the 
lK>naj kaj la plej talentaj Esperauttit world as the best 
verkosUij de tiu 61 lingvo. and most talented tisem of 
tho liuiguage. 

4. E.si>eranlo havas ueniun 4. Esperanto has no per- 
personan legdonauton hai do- sonal lawgiver, and dei>endfl 
UCTidoh do neniu aparta homo, upon no jiartlcular individual. 
C'luJ opinio j kaj verkoj de la All opinions and works of the 
krelnto de Estieranto havas, creator of Esperanto have, 
bimile al la opinioj kai verkoj like the opinions and works of 
de CIu alia Esiierantl ,to kamk- any other Esperantl t, au ab- 
terejn absedute privatan kaj solutely private characrt-cr, and 
por mmiu devigan. La sola, are binding uiKm no one. The 
uuu fojon por clam deviga por solo foundation of the Esper- 
ciuj Esi»cmntl.^U)j, fundamento an to language, which Is once 
de la Ungvo Esrieranto estas la for all binding upon all £^pe* 
verkoto Fundarnt nlo de Kspe- rantl .ts. Is tlio little work 
tauio eii kiu neniu havas la Fundamtnio de Eeperanto, in 
rajton fart siiiigon. Se iu which no one has the light 
dekllnljjas de la reguloj kaj to make any change. If any- 
mcjdcloj (kmitaj en la dirita one departs from the rules and 
verko, 11 lUMiiam povas pravigi models given iu the said work, 
sin iK*r la vortoj ** tiVl dezlras he can never justify hixaself 
au kousilas Ja auturo do with the words ** So desires or 
Esperanto.' (.'!iun Ideon, kiu counsels the author of Esper- 
no povas cstl oportune esprl- ante.” Intheca;;8 of any idea 
mata^ per tiu inatcrialo kiu which cannot be conveniently 
I rovigu-s en la Fundamenlo de expressed by means of that 
r.i<p€ranto ciu havas la rajt/on material which Is contained to 
eqnliui cu tla manicro, kiun the Fundamenlo de Eeperanto, 
U trov:w la plej gusta, tlel every Esperantist has the 
same kicl estas farate en clu right to expre.sa it in such 
alto Ungvo. Se<i pro plena maimer as ho considers the 
unueco dc la Ungvo, al ciuj most suitable, jast as is done 
KHpcnintLtoJ etdas rekomcn- In every other knguage. But 
date imitadi kie! eble plej for tho sake of complete unity 
multe tlun slllon kiu trovl^s lu tho language. It Is recom- 
en la verkoj de la kreiuto do mended to all Esperantists to 
K'iperaiito, kiu la plej multe imitate as far as possible tba|f 
lalKiris por kaj on Estieranto. style which is found in 

kaj la plej bone konas 2 Ian works of the creator of Esper- 
spiritou. anto, who laboured most 

abundantly for and in Esper- 
anto. and who best knows the 
spirit of it. 

6. Esperantlsto estaa nom- 5. The name of Esperantist 
ata clu persouo kiu .sclas kaj is given to every pcn;on who 
uzas la lingvon Esperanto, tute knows and uses the Esper- 
egale por kiaj celoj li &in uza.s. anto language, no matter for 
Apartenado al ia aktlva what purposes he uses it. 
Societo Esperantista por ciu Membership of wmie active 
Esiionintisto estas rekomen- Esperanto society is to bo 
dinda, sed ne deviga^. recommended for every Ei^per- 

antlst, but is not conipulsor>\ 

In 1906, at the congress at Boulogne, an 
Rsperanto Lingvo Komitato (Language Com- 
mittee) was instituted. To this committee 
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questioris are submitted by Esperantists, and 
reports ar^ issued on points worthy of con- 
sideration. All decisions are tho result of the 
members' voting. Tho coinmittee is not au- 
thorised to make any alteration in tho Funda- 
menlo de EsperarUo, wiiich is inviolable, but to 
guard ajid foster the development of tho lan- 
guage, preserving its purity, directing its pro- 
ooduro, and estaWishing its universality. 

Let it bo hero noted tliat wlieri the word 
universal is applied to Esperanto it refers to 
its auxiliary use ; Esperanto makes no claims 
to equality with tho l)ost of the living languages 
as a literary or domestic medium. It was largely 
because Volapiik laid claim to being a literary 
language, capable of expressing all tho subtle 
suggestions, all the atmosplioric niceties, all tho 
cumulative richness of tho living medium, that 
the project failed. Living languages have a 
history ; their past penetrates deeply into their 
present, colouring it with indescribable shades, 
enriching it with illasive perfujiies. The content 
of the worrls varies. VVortls are as jam, which 
one century fills with roses, blushing and frag- 
rant, and other centuries store for tho bygone 
sweetness of their pt)t-pourri, or as i>ld bottles 
into which tho centuries pour new wine. Words 
of a living language an? a c<;aselt‘ss growtli ; 
their soul is not oomraonsurabl(\ their spirit is 
not oorifinod. But it is tho v(ay ess(mco of an 
international language that its words should bo 
in their signification static, rigid, dotinite, in- 
variable. Again, a living language is rich in 
synonyms, plenteous in gradations, whib^ an 
artificial language aims at eliminating every 
superfluity. Es|)orauto conforms to tho de- 
mands of the strictest logical economy, yet what 
it lacks in richness of synonyms and suggestion, 
it to a great extent supplies by its illimitable 
word-building powers. As an international 
medium it is unsurpiissed, as a literary medium 
it has a now but highly potential spirit. 

Tho natural evolution of tlie European lan- 
guages shows a gradual simplification. A chief 
feature is tho displacement of liio synthetic by 
the analytic principh* — l.e. tlio substitution of 
independent preposit ions and auxiliaries for tho 
inflexional system. Contrast tho intricate 
Latin and Greek declensions with tho English 
invariable nominative with its auxiliary i)ro- 
positions. English is thus furthest advanced in 
the analytic dovolopment ; French takes the 
next place; Russian, with its complicated 
inflexions, is well in the rear. Again, consider 
the article. Latin had none, but the want was 
a logical imperfection, and in its corrupt days 
Latin adopted one. Greek had an intricate 
Protean article, with highly involved functions. 
In the modem world Russian has no article. 
German has a clumsy multiform instrument; 
French has made jetsam of several articular 
encumbrances. English, the pioneer, has 
evolved the invariable and masterful the. 


Esperanto observes the law, and follows the 
direction. 

Again, compare tho arbitrary French and 
German rules of gender with the English laws 
moulded on the physiological sox-busis. In tho 
abandonment of adjectival concords, too, Eng- 
lish leads the way. But all these languages 
possess numerous irregularities, tho inalienable 
legacy of tho past: these irregularities are a 
stumbling-block to learners, and have no special 
logical function. (lie it noted, however, that, 
in obedience to the spirit of the age, modern 
additions to the vocabularies are invariably 
regular. Contrust, for example, I see^ I saw, 
with I tele phoney I telephoned. Slang frequently 
takes an inflcpondt'iit step towards uniformity 
— e.g. / difji I duff, in primary signification, but 
in slang signifying hdye — / dig, J digged.) If, 
however, Englisli outdistances her rivals in 
grammatical simplification, sht5 lags far behind 
in phonetic homog<)ncity. A rigid phonetic basis 
is essential for an international language. 

ELEMENTS OP ESPERANTO 

Fhonetirs, — Jfow df>es EH])emrito utilise the 
hints in lingual construction that tho natural 
evolution of njodrrn living languages oilers ? 
Esperanto is al)so]ulcly phonetic. One letter 
one sound is its working x)rinci[do. 

The vowels are r/, r, I, o. u. pronounced ah, 
chy ee, ohy oo. All are long. 

Of the consonants, 6, d, /, h, k, 1, m, n, p, r, 
ty V, z arc pronounced as in English, but 

r is pronounced as ts in English fUs 


c 


„ rh 

churn 

if 

A 


M g 

gap 



M u 

germ 

h 


,, eh- , 

, loch 

/ 


?/ 

, yes 

s 


,. sh. 

trash 


Tliere are three diplitliongs : 

aj pronuiiiKied as English eye 
oj „ ,, oy in toy 

oil „ ,, ow in cow 

(( a oev-urs occasionally) 

Tho nc^cent falls on the second last syllable. 

Grammar. — ^The following is a skeleton of the 
fundamental rules of tho grammar : 

(1) Esperanto has only one definite article, 
la, which is the same for all genders, numbers, 
and cases. 

(2) Nouns always end in o ; e.g. ‘ parolo,’ 
speech. 

(3) Adjectives always end in a / e.g, ‘ simpla,* 
simple. 

(4) The plural of noiuis, adjectives, parti- 
ciples, * and pronouns (except the personal 
pronoims) is formed by adding / to the nomi- 
native : e.g. ‘ dornoj,’ houses ; ‘ bonaj homoj,’ 
good men. 
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(5) The accusative cose always ends in n / 
‘ Mi amas mian bonati doinon,’ J love my 
good home ; ‘ Ni amas niajn bunajn domojn/ 
We love our good homes. 

(0) Derived adverbs end in e, 

(7) The comparative is formed by prefixing 

the word ‘ i)li * to adjectives and a<ivcrbs, and 
the superlative by ‘ plej ’ : e.g. ' pli bona,’ 
better ; * ploj longe,’ furthest. ' La ploj bona 

patro,’ the best father. 

(8) The personal pronouns are ; 

mi = / si — she ni ^ we 

vi — you ^i = it vi - you 

li — /ie oni — one ili ^ th cy 

si — reflexive. 

Those pronouns form the accusative by adding 
n, and the possessive case by adding the adjec- 
tival ending a. 

(9) The cardinal numbers are ; imu, du, tri, 
kvar, kvin, sos, sop, ok, naii, dek, cent, mil. 
Tens and hundreds are exj:)rcssed by the juxta- 
position of the numerals — e.g. ‘ ti icent ok dek 
du,’ 382. Ordinals are formed )>y adding the 
mljoctival emling a — e.g. ‘ dua,’ second ; ‘ deka,’ 
tenth ; ‘ con ta,’ Multiples me formed 
by adding ohl (e.g. ‘ duobla,* double), fractionals 
by adding on [e.g. ‘ dekono,’ a tenth), collectives 
by adding op {e.g. * triopex’ by threes). 

(JO) Verbs are not changed for person or 
number. 

The present tense ends in as : e.g. ‘ jni 
parolas,’ I speak. 

The past tenso enfls in is : e.g. ' vi i)arolis,’ 
you spoke. 

The future tense ends in o,s .* e.g. ' li pai\»lt»s,’ 
he will speak. 

The conditional ends in ns : e.g. ' ni parohis,’ 
we should speak. 

The imperative ends iii u : ( .g. ‘ purt)lu,’ 

speak ! ‘ li parolu.’ let him speak. 

Tlae infinitive ends in i : e.g. ‘ paroli,’ to 
speak. 

There are six participles. 

The xiresent participle active is formed by 
adding ant : e.g. " parolanta,’ speaking ; ‘ x>arQ- 
lanto,’ a speaker. 

The past participle active is fonued by abid- 
ing int : e.g. ‘ parolinta,’ having spoken : ‘hi 
kreinto * (the man wlio lias created), the creator, 
fi*oin the root ‘kre,’ create. 

The future participle active is formed by 
adding on^ / e.g. ‘ p'arolonta,’ about to speak. 

The present partic4)lo passive is formed by 
adding at : e.g. ‘ parolata,’ being spoken. 

The past participle passive is formed by adding 
it : e.g. ‘ parolita,’ having been spoken. 

The future participle passive is formed by 
culding ot ! e.g. * parolota,’ being about to be 
spoken. 

All compound tenses and the passive voice are 
formed by the verb *esti/ to with a i)arti- 
ciplo : e.g. * mi estas parolanta/ I was speaking ; 


*ili estas jMirolontaj,’ they are about to speak; 

‘ gi estas };)arolat6t,’ it is spoken ; ' gi estas 

paroli ta,’ it has been spoken ; ‘gi estas jjarolota/ 
it is about to he spoken. 

(11) Com^jound words are formed by j<*iuing 
roots together : e.g. ‘ samideanoj,’ partisans of 
the same ulea ; ‘ vaporaipo,* steamship. 

(12) ‘ Motion to ’ is oxijressed by the accusa- 
tive : e.g. ‘ Mi iris domoti/ 1 went home. 

(13) 'rile i:)ropo8itioiis have each a definite 
meaning, except ‘ je,’ which is used when the 
sense iloes not show which of the others should 
bo erii])l<)ycd. They govern the nominative, 
except wiien denoting motion : e.g. ‘ Kn la 
mondo,’ in the world : ‘ en la mondon,’ into the 
world. ' Li ridis je mi,’ He laughed at me. 

(14) The a of ‘la’ and the final o of the 
nominative? can bo rlrox^P^^^l euphony in 
poetry or conversation. 

(Jo) Numerous xirefixes and suflixes of definite 
meaning are us«*d in word- building. Th^. fol- 
lowing are examples : 

• mal- (opposite) : e.g. ‘ suna,’ healthy ; ‘ mal- 
sana,’ ill. 

nc- (negative) : e.g. ‘ nevsana,’ unwell. 

ig~ (causative) : e.g.'" lerni,’ to learn ; ‘ Icmigi,’ 
to teach ; ‘ lcrnig.%’ instruvtive. 

yc- (of both sexes) ; e.g. ‘ sinjoroj,’ gentlemen ; 
‘ gesinjoroj,’ ladies and gentlcm-cn.. 

re- (repetition) : e.g. ‘ veni,’ to come ; ‘ re- 

verii,’ to return. 

ig- (incc'ptive) : e.g. ‘ lidi,’ to trust ; ‘ fidigi/ to 
begin to trust. 

-fc (denoting an ubslract quality) : e.g. ‘ bona/ 
good ; ‘ boneco,' goodness. 

-ej (denoting jilaco) : e.g. ‘ vondi/ to sell ; 
‘ voiidejo/ a market- place. 

-ar (collective) : e.g. ‘ vorto,’ a word ; '' vor- 
t.'irt),’ a vocabulary. 

-il (instrumental) : e.g. ‘ ruzi,’ to shave ; 
‘ ruzilo/ a razor. 

-in (feininint') : e.g. ‘ patro,’ father ; ‘ pa- 

trino,' m other. 

-M (denoting possibility) : e.g. ‘ kredi/ to 
believe ; ‘ kredcbla,’ credible. 

-ist (agent) : e.g. ‘ Es^ierantisto,’ on Esperan^ 
list. 

Cases and Concords. — It is sometimes objected 
(hat ^Carnenliof did not carry the process of 
siiiiplifical ion far enough. Was it necessary to 
employ an accusative case ? Why is the agree- 
riK'iit of atljectives with substantives in number 
and case enforced ? English has abandoned 
these constructions ; is not their enqiloyinent^ 
in Esperanto an anachronism ? Zana'nhof did 
not retain the accusative case anrl tluj agree- 
ment of adjectives lightly. He desired his lan- 
guage to be as flexible as possible and ns logical 
as possible. Without agreement a dofinito order 
must be given in the seciuence ; with agreement 
any order can be followed with perfect lucidity. 
Wliere there ift agreement, direct translations 
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oauf be made employing the natural sequence of 
wording of any language. Thus in English the 
arrangoment of the sentence. The boy the father 
loves, leads to ambiguity, but in Esperanto, 
^ La knabo la patron amas/ the moaning is 
indubitable. There is a sacrifice, but the gain 
far outweighs the loss. 

Vocabulary, — The vocabulary of Esperanto is 
built on Western foundations. This was in- 
evitable. The roots were jchosen upon the 
principle of maximum of internationality. Tho 
Vniversala Vortaro contains 2642 roots trans- 
lated into French, English, German, Russian, 
and Polish. Thus those who run may read tho 
degree of international ity in each. Certain 
root-words are C(3inpletely international (in the 
European languages) — e.g. atom-, danc-, flat-, 
vagoYh-, and most scientific terms. Such words 
form the first class. The second class consists 
of root- words that are common to two or more 
European languages. The following examples 
(spelt phonetically) are selected by Dr. L. 
Couturat and Dr. L. Loau in tho Histoire de la 
Langue Vniverselle t flam-, mars-, nuisl- (O., E., 
F., I„ R., S.i); ankr- (G., E., F., I.. K.); benk- 
(G., E., F., 1., S.); marmor- (G., F., I., R., S.);flor- 
(E., F..!.. S.) ; juri-, artisok-, fason- (G., E., F., 
R.) ; mua- (G., E., I., R.) ; fam- (E., 1., S.) ; flay-, 
staU (G., E., R.) ; emajl-, mcbl-, trotuar- (G., Jb\, 
R.) ; man- (F., I., S.) ; mon- (E., F.) ; bind-, 
blind-, dank; fajr-, fis-, jingr-, ylas-, help-, jar-, 
land-, melk-, raft-, ring-, send-, sip-, su-, sun-, 
trink; varm-, verk-, vort- (G., E.). The third 
class of root-words have no degree of interna- 
tionality. These Zamcrihof has borrowed from 
Latin, or from the principal national languages. 
Thus from Latin ho has borrowed certain par- 
ticles — o.g. apud, duin, sed, lumen, and root- 
words such as oild-, hrak-, dors-, dekstr-, felic-, 
proksitn- ; from the Germanic languages the 
root-words bedalir-, bird-, fraHl-, flag-, flik-, 
knob-, kugl-, aajn; silk-, 6irm-,sink-, &c. ; from 
the Slav»'onic languages the root- words bulk-, 
brov-, prav-, selk-, svat-, vost-, &c. Thus the 
language is rendered os impartial and inter- 
national as possible. All can acquire it with 
ease ; to the scholar with a knowdedge of 
two or more European languages it is mere 
child^s play. 

The advantages gained by teaching children 
Esperanto as a basic language are far-roach- 
ing. Reasonable, logical, free from redundan- 
cies and anomalies, the language docs not tax 
tho memory, but stimulates intelligence. More- 
over, it has a great constructive virtue. The 
child learns the necessary roots and the funda- 
mentals of the grammar, and then proceeds to 
build the language up for himself. Surely the 
study is then encouraging to the child, and a 
blessed substitute for the disheartening maze of 
grammar and syntax that is usually presented 
to his bewildered mind. Having thus learned 
t Oemuui, English, French,. Italian, Bossion, Spanish, 


to appreoifi^te the positive nature of word- and 
language-building, and the true logic of gram- 
matical expression, the child enters the more 
difficult fields of the living languages with 
confidence and hope, knowing that here, too, are 
chartered lands, here, too, are familiar voices. 

The green star, emblem of Esperanto, is in 
the ascendant ; it is the tutelar sign of a mighty 
birth. With ever-increasing volume La Kapero, 
the Hymn of Hope, rings through the universe : 

Eu la mondon vouis nova sento 
Tra la mondo iras forta voko ; 

Per flugiloj de facila vento 
Nun de loko llugu gi al loko. 

No al glavo saiigon soifarita 
6i la homan t inis familiou ; 

Al la mf)nd’ otorne militanta 
Gi promosas sanktaii harinonion. 

Sub la sankta signo do I’ospero 
KolektigJis po.c‘aj batalaiitoj, 

Kaj rapiclo kreskas la afero 
P(?i‘ laboro dc5 la esperantoj. 

h’orlo st aras murt^j do miljaroj 
In tor la popoluj dividitaj ; 

Sod dissaltos la obstinaj boroj. 

Per la saukta aino disbatitaj. 

Sur noutra! a lingva fundamento, 
Koinprenanto unu la alian. 

La popoloj faros on konsento 
XTnu grandan rondon familian. 

Nia diligonta kolegaro 
Phi laboro paca ne laoigos, 

Gis la bela songo de Thomaro 
l*or eterna ben’ ofektivigos. 

L. L. ZAMF.Nnoir 

Translation of the Above 

Into tho world has come a new feeling : 
through tho world goes a mighty voice. On the 
wind’s light wings now may it fly from place to 
place. 

Not to the sword, thirsty of blood, it draws 
the human family. To tho world eternally at 
strife it promises a sacred harmony. 

Under the sacred sign of hope gather the 
warriors of peace, and swiftly spreads the cause 
through the labour of the hopeful. 

Strong stand tho walls of a thousand years 
between tho sundered peoples, but the obstinate 
bars shall leap apart, by sacred love dissevered. 

On the foundation of a common speech, under- 
standing one another, the peoples sliall make in 
concord one great family circle. 

Our zealous company shall never weary in the 
labour of peace, till hiunanity’s fair dream shall 
be realised with everlasting blessing. 
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l 7 i 8 tUvU(ms.-^ThQ BrUiah Ea'peratUo Aaaocia- 
lion has its headquarters at 17 Hart StteeU 
London^ \WO. It is a union of Esperanto 
societies throughout the Empire, and has been 
established for the following purposes : 

(а) The promotion of the formation of new 

loci groups. 

(б) The distribution of information and tho 

publication of propaganda literature. 

(c) Organisation of examinations and award- 

ing of certificate's of proficionoy. 

(d) Tho promotion of arrangements for con- 

gresses at home and abroad. 

Tho Association consists of Members, Fellows, 
and affiliated groups. Tho annual subscription 
for membership is 6s.; Fellows, 10s. Members 
and Fellows receive tho journal. The British 
Esperantist, free. The Esperanto badgo is a 
five-pointod green star. 

There is an international monetary system in 
use among Esperantists. Tho working unit in 
this notation is tho apeamtlo, equivalent to 
2s. sterling {e.g. 5s. Gd. — Sm. 2*760). 

COURSE OF READING 

The following instruction books and lit-eraturo 
are supplied by tho British Esperanto Association 
at tho following rates (including postage) ; 

A, In EnffUsh* — Commentary (Grammar, <^c.), 
by Major-General George Cox, B.A., 2s. (W. 
Ekzercaro, by Dr. ZJamonhof, with key, Is. The 
Esperanto Teacher, by Helen Fryer, lid, Esper^ 
anto Manual, by M. L. Jones, Is. 1 \d. Esperanto 
in Fifty Eesaona, by Edmond Privat, Is. 8r/. 
These books are all recommended by the 
Association. 
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B. In Esperanto. — Fundamento de Eaperqnto 
(5-lingva), by Dr. Zamenhof, cloth, 3s.; paper^ 
2s. (This is the pioneer classic on Esperanto.) 
Kuraa Lemolibro, by Edmond Privat, 6Jd. 
Legolihro por lemantoj, by Dr. Fisher, 9d. 

C. Dictionaries and Phrase-books. — Esperanto’- 
English Dictionary, by Edward E. Millidge, 
6s. 3d. (This is perhaps tho best dictionary 
for English students.) English-Eaperanto, by 
O’Connor and Hayes, Is. 8d. Vniveraala Vor- 
taro (ollicial edition), 6d. 

Esperanto Literature. — The following is a 
selection from Esperanto literature (transla- 
tions, &c.): Fundamenta Krestomatio, a collec- 
tion of prose and poetry, edited by Dr. Zamenhof, 
the standard guide for Esperanto style, should 
be in the possession of every Esj^erantist ; cloth, 
4s. (Sd. \ paper, 3s. (k/, Eneido (Virgil’s ,^neid), 
translated by Dr. Vallienne, 3«. Jnterrompita 
Kanto, La (K. Orzeszko). translated by Kabe, 
M. hi Memoriam (Tennyson), translated by 
A. E. Styler, l.s. Id. Eo^)a Testamento (New 
Testament), Is. Ori. Tri Mortoj (Tolstoi), trans- 
lated by M. Sidlovskaja, 4Jd. La Vendetta 
(H. do Balzac), translated by M. Merckens, la. 
3d. La Avarulo (Molidre), translated by Sam. 
Meyer, 9d. Hamht, translated by Dr. Zaraen- 
hof; paper, 2s. Jfigenio en Taurido (Goethe), 
translated by Dr. Zamenhof, 2s. A translation 
of the Old Testament by Dr. Zamenhof is now 
ill the press. 

The best book on the theory, aim, and scope 
of Esperanto is International Language^ by Dr. 
W. T. Clark, M.A. (1«. 3d.). The Passing of 
Babel by B. E. Long. B.A. (7d.), is also practical 
and instructive. 

Alice E. Stirling, M.A 



IV. ART 


PAINTING 


The paintor is ho who, sooing tho world around 
him more intensely than the layman, is ablo to 
communicato his ideas to others. Nature is 
ready at hand to all ; l)oth artist and critic may 
be ablo to see tlie reality (d tho world ; tho 
artist alone can express hims(;lf. Them aro 
three factors in all art ; the subject, which wo 
call “nature”; tho technique of the special 
art in question ; the personal f)oint of view of 
tho artist. Nature in relation to art is passive. 
Tho scientist will tell you what is contained in 
nature — -in prose if he is writing or on an 
Ordnance sheet. Technical ability and a point 
of view remain to tho artist. He looks on 
nature with tho oyo of genius, and represents it 
through the medium of his technique. In tho 
finished work of art tho three factors are in- 
separable. Tho paintor’a aim is to roprosont 
what ho seas, contrasted, it may bo, with what 
he knows exists. A painting is a unit composed 
of various parts. Each little space of a picture 
represents a natural phono mc'uon, but must 
not be viewed alone. Its raison d'itrc is its 
relation to the picture as a whole. As one looks 
at the same thing from different standpoints 
the relations of the parts change under the 
difforont influences of the light. To tho 
statistician or natural historian one haystack 
is the same to-day, yesterday and for over; to 
the painter all is change. The various colours 
and gradations of colour in a picture have a 
content of their own just as the individual notes 
of a sonata, bub they have a marked influence 
on those surrounding them, and their worth is 
known only when tho whole is gra.spod. 

Italian Paintings. — Wo have no space, and 
there is certainly no necessity, to attempt to 
show the origins of painting. Fresco, in which 
colours mixed with water are applied to wet 
plaster instead of being mixed with oil, at first 
held the field, and the influence of tho earlier 
Byzantine mosaics, as you so easily study thorn in 
St. Mark’s, Venice, is very pronounced. Art was 
then the chaste handmaiden of religion, and by 
the thirteenth century you find schools of 


artists in every Italian community. Th© sub- 
jects were prescribcrl, and wholly taken from the 
Bible or the legends of the Saints, and no innova- 
tions were thought of in the representation. 
I^ipils followed for the most part the colours 
of their and h.^arnod his tricks. Per- 

spective and anatomy wore unknown, but tho 
primitive lack of reality which is so fascinating 
in mosaic, wlioro it lias never boon surpassed, 
leaves the modem student cold in fresco. Soon, 
however, tJio Italian curiosity which is tho basis 
of knowhidge asserted itself. Tho faces of tho 
portraits become more lifelike, the action less 
stilted, and the personality of tho artist revealing 
itself, wo come to the great names in Italian 
painting. It is well to warn the enthusiastic 
seeker of beauty' in paintirig that in the modern 
sense these painters are not loved for their pic- 
torial ability. Many external and non-artistic 
qualiti(.‘S aro put down to their credit. In tho 
first place they are interesting historically — 
anything “ early ” has always a fascination 
for some people. Again, a game has been played 
by experts, the aim of which is to discover names 
for painters hitherto unknown, and to subtract 
from the work of well-known men tho pictures 
on which their fame rusts. This is a wholly 
diverting amusement. Again, the subjects 
drawn from biblical or ecclesiastical lives interest 
many people theologically inclined, so you will 
read hundreds of books on the identification of 
the figures on an Italian picture and the reasons 
for their attitudes. From a biographical point 
of view much has been discovered by ingenious 
men about the artists themselves, and people 
as a rule are much more interested in the life 
of a painter than in his work, and Italy at this 
time was tho centre of the universe. 

Apart from these interests there remain as 
artistic qualities, graceful drawing and harmony 
of design, with a display of colour which, if you 
shut out all you know of the effect of light in 
nature, may prove agreeable. They should be 
CKuisidored, having regard to the conventions 
of the day, not as pictures, but as decorative 
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patterns having no reference to reality. Thm 
viewed, they do not impress so much as stained 
glass or mosaic, but in many cases fascinate. 

The fii'st painter with whom we shall deal is 
Cimahu£, who lived in the last half of the twelfth 
century. It is of his ** Madonna” that the well- 
known story is told, how it was carried in 
triumph from fiis studio to S. Maria Novella 
through the streets of Florence. In it you see 
the link betw'een Byzantine mosaic, with their 
stiff, formal limbs, drapery, and expression. lie 
was followed by QioUOy whom admirers of Ruskin 
will praise, and whose work is best t^n in I*adua, 
Assisi, and S. Croce, Florenoo. lie has un- 
fortunately boon cruelly dealt with by tiin(5, 
which has faded his work and permitted nv 
storers to destroy what was left, but you may 
still observe some attempt to expn'ss animation 
in the figures, balance in the grouping, reality 
in the action. On tho other hand, ov(ui at tliis 
early stage you lose just that fascination of 
frankly conventional art wliieli the |xist- im- 
pressionists of our day have so well brought 
out. Of his school the (hfhtif* aro not irnprossive, 
but Orcagna in his “ Heaven and Hell ” in the 
Strozzi Chapel, Florence, pi-oves his skill as a 
delineator of physiognomy. There are hundreds 
of painters of this period to wliom wo cannot 
give a name, many of as givat accorajilishnieiit 
os the popular heroes, and it is not till tho begin- 
ning of tho fifU^onfh century that Manmecio 
appears and forewarns ua of tho RenaiHsanco. 
His frescoes are best soon in tho Carmine Church 
in Florence, and sIk^w us whcM*e the Hapliaol of 
the cartoons got much of his inspiration, and 
in them you will note the growing intore.st in 
and giusp of perspective. This latter was 
logically applied by his contoinywrary, Paolo 
Ucelloy one of whose battlo-jjioces is in tho 
National Gallery, a welcome relief to tho religious 
attitudinising of the period. D. Vuuzcano 
(1400-1461), on the other hand, especially at 
S, Croce, and A, del Castaipw, of w’hom tho 
National Gallery has a “Crucjirixicju,” show tho 
desire for realistic expression, and tho latter’s 
pupil, Piero della Franccfira, combines this w ith 
not a little poetical imagination. But all were 
not of this curious frame of mind, and arn<aig 
the orthodox painters of tho day none are more 
deservedly famous than Gcniile di Fabrmno 
and Fra Angelico. Tho foiinor’s “Adoration 
of the Magi ” in the Florence Academy shows 
a delightful sense of bright colour combined 
with frank portrayal of animal and flower life. 
Alongside of him, and still less interested in tho 
intellectual movements of the day, is Fra 
Angelico, the pious monk of S. Marco. At 
Florence, where his best work in fresco is seen, 
by the richness of his colour, his sincerity of 
purpose, and his nal/otU of expression, ho cn- 
dears himself to everybody. His realisation of 
religious feeling is, if not 8trt>ng, by no means 
sentonental, and refreshing if compared with 


Raphael or del Sarto. If, as is no doubt common, 
the visitor to Florence, his mind filled with the 
noble story of Savonarola, seeks soon after his 
arrival some womlerful surrounding for so great 
a theme, and makes a solemn pilgrimage to S. 
Marco, or even mounts to Fiesolo for the older 
monastery, ho will receive a sore disappointment. 
This drab building is now a museum with all 
the fuss of a Government department, and makes 
him hasten to retrace his steps. But tho sight 
of tho pictures of the gentle Frate, who deemed 
himself unworthy of i>romotion even in the 
Church, will quell his emotions. lie will not 
find, ho mast not look fur rtialism of tho figure, 
for scientific p^^rspectivo, even for natural at- 
mosphere ; ho will obtain the point of view of a 
joyous religious soul, os ikdioato an artist as the 
Bible illu.sirators of an (‘arlicr day. 

Fra Angelico’s vision is unique, but his 
hichniqtio is continued by his pupil Gozzoli^ 
wJio.so lingo fresco in the Riccardo Palace is 
wholly delightful, with its laughing groups of 
boys and horsemen. TIkto is a good specimen 
of his work in tho National Gallery. A bolter 
known painter is Fra Filipino Lippi^ chiefly 
from Browning’s poem, tho unorthodox monk. 
His inlliK'nco on Botticelli is well marked, and 
the fascination the latter's picturtjs create is 
shared in a smaller way by tho master. Tho 
human, wonder*ing expression of tho Madonna 
appears here for tho fimt time. The choir of 
angels in his “Coronation of tho Virgin” in tho 
Florence Academy is well known, but more 
beautiful are hia frescoes of tho lives of John 
the Baptist and Stephen in tho Prato Cathedral. 
But in every ouo of liis works you will note 
marked chara(d*ers in tho faces, evidently 
Btudied from the life in the monastery or the 
stiXM^t, the unconventional but apt and usually 
pictorial pi>so of the main figures, Filipino 
follow ed in his footsteps, but his greatest disciple 
is Sandro Botticelli (1447-1510), with whom 
there blooms tho full Ronais.sanco. 

No attempt need hero bo made to discuss the 
< origin of this great movement, but it would be 
foolish to ignore it altogether. It must always 
he remembered, in thinking of this Italian period, 
that wo have to put out of o\ir minds all we 
know of modern Italy, and consider only the 
communities living in the different towns. We 
may then picture a wave of cnthusiaBm for the 
old classical w^orld, its literature and art, sweep- 
ing over Florence or Venice or Rome and in- 
undating the minds of the citizens. Put away 
also our ideas of a capitalist society, mid picture 
art not divorced from everyday life but the joy 
not only of a man’s leisure but of his work, and 
not only of a few people but of everyone. Say 
it was the creature of religion or irroligion as 
you will, it is sufficient to note thatit w as closely 
entwined with tho life of every Florentine, Pisan, 
or Veronese. Then you may take up the life of 
a Medici on the one hand and see how the ai tists 
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cirded round a wealthy patron, or that of a 
Cellini and read how the travellers and oraftsmen 
of all kinds, notwithstanding they were content 
with shops instead of studios, had art in all their 
thoughts. Then you shall understand that 
just as nowadays in certain communities one 
interest, that of football, is paramount, so in the 
ItcJian city of the time the spirit of the Ronaiss^ 
anoe in one form or another was never absent, 
nor shall you wonder at the Cimabue legend nor 
Cellini’s account, exaggerated though it may bo, 
of the setting up of his “ Perseus ” in the Loggia. 
Thus the Renaissance did not create art in Italy, 
but it concentrated the rather vague aspirations 
of the people — no small work. And apart from 
that, though Phidias was unknown to scholars 
then as now, and tlie Greek and Latin professed 
\va» not all of the classictd period, yet a subtle 
feeling of edeoticism was engendered in such 
men as Bottioelli, Leonardo, and Pico JMirandola, 
which will attract the minds and sense of all 
when Renaissance architecture and story are 
dead. 

Bottioelli is as good an example as one may 
wish of the spirit of the age. In him you note 
as a painter groat decorative merit, a striving 
after something less evident than the conven- 
tional unity of design we saw in his predeoessoiw, 
a craving for atmospheric effect yet restrained 
withal. And as a thinker, one who modernised 
and €Miaptod the Greek legends to his own use, 
having one eye on Venus and the other on tho 
Madonna, one on Julian and the other on 
Savonarola ; delicate in thought as though 
he blushed sometimes to express himself, but 
not too precious, giving real charm to the on- 
looker. In the National Gollory and at Glasgow 
we cfwi easily appreciate the type of Virgin 
Bottioelli had in mind, though none of them 
contains the essence so much as that of the 
•‘Pomegranate” in the Uffizi. But in these, 
beautifrd and fascinating as they are, when 
you know them well you will feel that the design 
is too rounded, too melodious, of a too evident 
harmony of line born often bf affectation. In 
his pagan pictures this is not so evident. The 
“ Mars and Venus ” is often criticised for want 
of classical feeling shown in the incongruity 
of the theme and the representation, but as line 
decoration we may here bo greatly satisfied. 
Even if the legs are weakly modelled one can 
take exception to hardly any other part of tho 
picture on the score of variety and rhythm. It 
is an excellent oompaiiiou picture to Piero di 
Cosimo’s “ Prooris ” in the same gallery. But in 
Florence and especially in the •• Primavera,” we 
have Bottioelli at his best in every way— in the 
beautiful atmosphere as if in a May morning, 
the draperies fluttering in tho most delicate way, 
above all the sense of wonder both in line and 
e:q>re88ion as essential to all great art in what- 
lever medium as it was extant in th^ Florence 
ot the day. Bottioelli has been dealt with at 


some length because of the unique embodiment 
of excellent workmanship and sublety of in- 
tellect to be surpassed only by Leona^o him- 
self. 

With him may fittingly bo compared Raphael, 
The latter loaves the modern racking his brains 
to find why his reputation till half a century 
ago was so great. His colour will be found 
conventional, his design commonplace, his 
imagination, except in a few of his portraits, 
non-existent. You may trace most of his tricks 
in hia predecessors; ho seems merely to have 
made logical and therefore uninteresting the 
practice of men like Perugino, Fra Bartolommeo, 
and Mantegna. At last the enthusiastic Victorian 
in search of some merit in his idol will have to 
take ref ago in some such vague and non-artist io 
quality as “ religious feeling.” Michelangelo 
is at the opposite extreme, liis thought seems 
always to bo above his execution, yet technical 
difiicultios wore always his delight. He will 
be discussed more fully in coimeotion with the 
sister art of sculpture. But if Raphaers re- 
putation lias boon blown away, that of Lex)nardo 
da Vinci (1452-1511)) has incroasod. In his 
type of womanly beauty, culled though it was 
from his master, Verrocchio^ you see the very 
essence of tho Ki^naissauce, and if over a painter’s 
life was worth writing it was his. In hia work 
you will find a continued curiosity and strange- 
ness, an inquisitiveness about everything, men, 
flowers, animals, all combined with great 
mastery of his medium. In some of his drawings 
in iMilan you have, along with Botticelli’s 
charm, far more beauty of line than Raphael 
ever attained to, and you feel that tho painter 
was no sickly eentimontalist but a great philo- 
sopher, as ho certainly was. The Louvre is 
worthy of a long vi.sit to look only at his “ Mona 
Lisa,” “St. Anne,” and “John tho Baptist,” and 
if you will compare them with tho surroimding 
Italian pictures you will find the secret of all 
good painting, that it results in an impression 
that never tires. The colour of Titian^ the 
faculty of Raphael, the design of Tintoretto^ idl 
seem of little lasting value before these master- 
pieces, and it is only when you listen to the still 
small voice of tho Velewquez that you find one 
who could enter the lists with him. He is the 
only Italian we should like to live with, who 
has seen life and commemorated its truth to 
us. Contemporary with him is Ghirlandaio 
with his frescoes at S. Maria Novella and 
S. Trinita in Florence, a good all-round man; 
Mantegna of the much spoiled tempera paintings 
of Hampton Court ; Ltica Signorelli, the fore- 
runner of Michelangelo in heroic anatomy ; 
and Perugino and Fra Bartolommeo, the masters 
of Raphael. ^ Correggio (1494-1634) is somewhat 
later. He is tho link between Raphael and 
the Venetians. He keeps for the moat part the 
conventional colours of the former, but cdlows 
for the play of light to au unusual extent* Hie 
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blues are proverbial, but one misses any touch 
of the nolVe^ of Botticelli or the strange reason 
of Leonardo. 

With Andrea del Sarto (1488-1530) began that 
decay in painting in Italy which has been stopped 
only in our own time. He started the ideals 
of smooth sugary sentimentality and cheap 
dramatioism without any subtlety of technique. 
All is mannerism and copy of mannerism, till 
nothing is left except the aspirations of ansamio 
young ladies. He is followed by the Caracc% 
Quido Renif Domenichino, Bronzino, Salvator 
Rosa, Ltica Giordano, and many even less able 
workers. It is sufficient to guard the student 
against them. 

When we move to Venice we are in another 
atmosphere. The Church here has rank only 
alongside the Republic, and the Republic itself 
is of less importance than the city itself, the most 
wonderful of all cities. Among the oarly painters 
we may mention Carpaccio, with his famous 
series of the life of S. Ursula in the Academy, 
and the Bellinia, who join themselves to Florence. 
They at onco show the preference of their follow- 
citizons for colour over form, and you have only 
to set a copy of the famous “Madonna” by 
Giovanni (1427-1610) in tho Venice Academy 
beside a Florentine “Maflonna scetheuncoii' 

ventional design of the former. Tho “ Dogo ” 
in the National Gallery is a splendid example 
of his talent in an unusual form. In the present 
state of criticism it is impossible to speak of 
Qiorgionda work, for every year one hears of 
pictures being reohristoned either in his favour 
or against him. But such picturas as the 
“ Concert ” in the Pitti, the “ Antiope and 
Jupiter ” in the Louvre, and the “ F6to Cliam- 
petro ” in the National Gallery will have staunch 
admirers, one would hope, whatever name appears 
in tho oateJogue, for their beauty of colour- 
schemes and execution. They load us inevitably 
to Titian (1477-1670). In him Venetian art 
attains its highest power, and ho is one of the 
greatest artists of the world. He accomplished 
much fimd in most lines — portraiture, classical 
and religious subjects, all came within his grasp. 
At the National Gallery we gain a good idea of 
his genius in the “ Venus and Adonis ” and the 
“ Bacchus and Ariadne.” Wo notice the rich- 
ness, range, and varying shade of his colour, 
the subordination of line, tho quality of hin 
paint, the modelling of the figures, tho imagina- 
tion and truthfulness of characterisation, tho 
beauty and warmth of his desh colour. His 
portraits, be it of a Pope or a courtesan, satisfy 
all ideals; it is only in his larger subject pictures 
that a modern would prefer, instead of the correct 
colour arrangements, a more impressionistic 
handling of the theme, having regard to tho * 
dleot of light. But he really defies criticism. 
A modem artist would paint these pictures in 
a different way, but it is probably* true to say 
that they oould not be more piotorially painted. 
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assuming the Titian manner to bo right. One 
may well find faults in the feunous “Assump- 
tion” at Venice, but Titian’s “ Mistress ” and pro- 
bably “ L’Hommo au Gant,” or at an 3 n*ate the 
** Portrait of a Young Man ” in the Louvre, are 
without fault. And those are by no means all. 
The Prado in Madrid has many of his greatest 
works, and tho present writer has a profound 
admiration for the ” Entombment” in tho 
Academy at Venice. 

Veronese's “Marriages at Cana” are well 
known, and hia designs are not merely architeo- 
tural, though very much in the grand manner, emd 
the colour is usually cool. Tintoretto is of more 
importance, but not the world’s wonder Ruskin 
imagined. All the works, however, in the 
School of S. Rooco, Venice, in spite of the bad 
lighting conditions, and Anstey’s caricatures, 
repay minute inspection, and with those in tho 
Ducal Palace, especially tho “Bewjchus and 
Ariatlne,” give the student a very complete idea 
of the painter. His stylo is easily notioed — ^tho 
swinging line, dramatic expression, shadows 
and chiaroscuro . Often little gems of landscape 
should bo notioed. There are two other Vene- 
tians one seldom hears about — Palma Vecchio of 
the beautiful S. Catherine in S. Maria Tomosa 
in Venice, and Bassano, whoso trick of painting 
lace and such-Uko material is copied by Titian. 
After tho death of these men, Venetian art de- 
clined till the eighteenth century, when three 
well-known names appear whom it is well to 
mc'iition here. Tiepolo with Ins ceilings fails 
to impress the present writer, though they form 
excellent material to dance under, and of a piece 
with tho usual Venetian palace furniture, so he 
cannot speak of them. Canale, Canaletto, and 
Guardi painted the canals and palaces of their 
native city. They are well represented in the 
National Collection, and of the three Guardi gives 
most pleasure, though why any of them should 
bo the object of a cult, as they are, it is impossible 
to say. Whistler is said to have considered 
Canaletto the only old master worth looking at. 

Spanish Painting. — Florence and Florentine 
life have been the source of unbounded admira- 
tion to travellers for centuries ; Venice with 
its architecture placed in a perfect geographical 
position has seemed to sum up for most en- 
thusiasts tho honeymoon of life ; Seville is a 
city of joy, but its attractions are less evident and 
less formal. No one building or set of buildings 
can be picked out as the moving cause of one’s 
love for this southern city— the white or yellow 
wa^h of tho houses, the donkeys, the patios, 
tho glimpses of gipsy blood, the narrow, winding, 
irregularly paved streets, the women in their 
black velas or gorgeously coloured manilla 
shawls walking aoduotively down the Sierpes, 
and the sun bluing over adl — all these combine 
to give Seville a unique atmosphere. So with 
the painters. Botticelli has his charm, Titian 
is unequalled, but Velasquez of Seville (1698- 
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1660) gived us the perfect artiatio truth. If 
one might imagine a painter, having imbued 
himself with all that could bo loarnt of painting, 
going to sleep for an age, then suddenly awaken- 
ing and unconsciously using the old knowledge 
but trusty to his own vision, we might get on 
idea of the fully developed Velasquez. In his 
early pictures, such as the “ Surrender of Breda ” 
or “ The Topers/’ both in the Prado at Madrid, 
you hnd as accurate modelling, as decorative 
a use of lino harmony, as in his predecessors, but 
gradually artificial means are put away, and art 
formed on observation takes its place. If you 
are looking for beauty of line in his greatest 
work you will get it. If you seek for gradation 
of colour no one surpasses him. But added is 
a unity of atmosphere comparablo only to light 
itself, transferring all into a certain point of view. 
This makes the position and colour of everything 
in the picture inevitable ; the displacing of the 
smallest part of it would wreck the picture; 
and, to attain to the end, the student will notice 
an inspired use of the paint itself. One feels 
before his piotuw3s in the Pnulo a sense of 
humility raised by the work of no other artist. 
It is impossible to criticise and difficult to 
appreciate. One notes certain technical ideals 
attained, but with no surprise, knowing from 
the general impression of the whole tliat every 
value must be right. It is as if you began to 
analyse the vowel and coiisouantal sounds of a 
groat poem. Was this intentional, you ask, this 
perfect adaptation of meaas to end, this subtle 
harmony of sound, ono syllable intensifying 
another, here giving an echo to what has gone 
before, there contrasting with what follows, and 
over all a sense of restraint and restfulness in 
spite of the complexity? The subjects, of 
course, become unimportant. What does it 
matter that Philip III was not handsome, that 
the Infanta is dressed in crinoline ? Do you not 
see the former before you, do you not feel the 
latter’s body inside the stiff clothing ? Some 
have corapfained that there is no riotous colour, 
that the tone of the pictures is low. Ono 
wonders what is meant. Are the blacks in the 
•* Moenippus ” not rich enough, oven if they do not 
sate ? ^^at gorgeous colour could give us such 
delight os the grandeur of “ Las Meninas ” with 
its wonderful sense of space yet so easily taken 
in by the eye ? There is nothing to distract 
our attention from the general impression, but 
the surrounding figures are not ignored. Velas- 
quez has viewed the scone with his artist vision 
and painted it for us for all time. His other 
great picture, “The Spinners,” in the same 
gallery, appears, perhaps, better in reproduction 
than the other, owing to a greater aooentuation 
of line motives and marvel of modelling. This 
is not so evident in the original, and the greater 
range of colour will appeal to some ; but here 
agBiih there is nothing formal or weak, and the 
q^oality of the flesh colour is superb, the whole 


picture being bathed in that cool, luminous at- 
mosphere that we notice in all his great pictures, 
including the ** Venus.” 

It is impossible to deal with the other pic- 
tures in detail. The Prado gives you all the 
stages in the painter’s art. The landscapes 
may be noted os delightful works pointing for- 
ward to Corot and Whistler; the equestri6m 
portraits are beautifiil representations of those 
horses and riders ono admiras so much in 
Spain even to this day ; the ** Maria Teresa” is 
a miracle of inspired brush work, the dwarfs fas- 
cinated the painter to excel. But away from 
Madrid one cannot ignore the earlier work. In 
the Louvre the “ Infanta ” claims attention to the 
detriment of the surrounding pictures, and in 
the National Gallery the “Admiral,” whether by 
Velasquez or his father-in-law, is a magnificent 
performance. The “ Adoration of the Magi ” 
and the “ Jong Philip ” there are of his earliest 
period, the “ Christ at the Pillar ” is a product of 
his Italian journey, but also shfiws the influence 
of Ribera; the “ Old Philip” and the “Venus ” 
alone are works that show the fully developed 
artist. The former should especially bo studied for 
the quality of the blacks, the latter for the depths 
of tho surrounding space, and both for the brush- 
work. The “ Venus ” is unique, in that it shows 
a wider range of colour than any picture in 
Madrid. Botli pictures show tho characteristic 
of the impressionist period, though they have 
not tho varied fascination of tho chief examples 
at the Prado. 

Contemporary with Velasquez is Ribera^ the 
realistic portrayer of ascetic Christs and monks, 
and El OVrro, tho sober colourist who has lately 
become fashionable. He is not a second Velas- 
quez, but no mean modeller and designer of 
pictures, as Madrid, Toledo, and Seville testify. 
Later comes Murillo^ whose fame has deservedly 
undergone a cloud. He is chiefly known for 
his “Assumptions,” the finest being seen at the 
Louvre, and for his “ Laraino,” both showing 
marked maudlin sentiment. Ho has all the 
faults of the late Italian school with a less wide 
range of tricks. Zuihuran connects with 
Ribera and tho early religious work of Velasquez, 
But it is much later that we find a great artist 
in Goya (1746-1828), ono of the finest painters 
of tho eighteenth century. When it suits his 
mood ho con adopt cJl the graces of Gainsborough 
or Greuze, but he bathos his pictures in an 
atmosphere inherited from Velasquez alone. 
His draughtsmanship is superb, his colour points 
forward to Manet. And for imagination you 
may look in vain for anything so wild and pene- 
trating as the etchings in “Los Oapriooios,” 
in which he proved himself a keener hitter and. 
as great an artist as Hogarth. He may be 
studied in the Prado and the Academy of Ran 
Temand, and Seville and the Louvre contain 
works of the highest quality. The double por* 
trait of “ La Maja ” at San Fernando is his best^ 
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aad at onoe gives the lie to those who form their 
oonoeption of the eighteenth century women 
fiom Watteau or Greu 2 ;e or even Gainsborough. 

Dttteh and Flemish Schools*~-While Italy 
sweetened in sentimental decadence in the 
seventeenth century, there arose in the north, 
in Holland and Belgium, painters of a totally 
different style, both in subject and workmanship. 
The name of Rembrandt Van Ryn (1607-1669) 
sums up for us all that is manly and virile if not 
realistic in paint. Dutch art before him had 
always had a somewhat homely cast, but by 
his genius he epitomised it for all time. Re- 
ligious subjects did not appeal to him much, 
except in his early work, which is finished in tho 
Italian style, but his paintings are full of high 
intellect. He is essentially a painter of char- 
acter. He is a sort of Carlyle in paint, not 
caring for correctness of lino or artificial har- 
monies of draperies, but like Carlyle, a groat 
artist in light and shade. Beautiful nature as 
such was not necessary for his inspiration, and 
he did not attempt high colours on a wide 
range, but he wont far in transforming tlu^ plain, 
honest, unsentimental things of this world into 
an artistically beautiful whole. His work was 
many-sided. Everyone knows his portraits 
of old men and old women, studies of wrinkled 
old age, of people who have experienced many 
vicissitudes in life. But ho is not gloomy, and 
he is always a painter. He finds matter akin 
to his point of view in the many portraits of 
young irum in armour or decked for a gala day, 
in a young woman not of noble but of honest 
Dutch blood, or again, and perhaps most char- 
acteristically, in the great series of portraits of 
himself. In all he took the subject nearest at 
hand, and delighted in the subtleties of chiar- 
oscuro, specially revelling in tho deptlis of 
shade. Of course it is all studio light ho secs 
with ; he had not the inner vision of Velasquez 
enveloping all, as Nature itself does, in a clear 
atmospheric impression, but oiio who looked 
vigorously at things, bringing out the character 
of his subjeots, and making the picture a dwiora- 
tive whole even if to our modern oyo it is a 
conventional brown one. But how m«ro real 
it is than the contemporary colour schemes of 
the Italians, and how sound is his modelling 
and clear his flesh colour. An intellectual 
artist we may call him. It was not given him 
to appr^iate wholly the beauties of light, but 
harmonies of shade he made his own. His 
works are scattered over most gallerios, especi- 
ally in the northern cities, but the portrait of 
himself and the old men and women in the 
National Gallery, the colleotion including tho 
“Man in Annour“ and the “Miser” in tho 
Louvre, give us an adequate conception of his 
powers, while tho “ Girl in Bed ’* in the Scots 
National Gallery with its wonderful modelling 
and flesh colour shows a greater harmony of 
colour than almost any other. His landscape 
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are works of real beauty — ^his scenes aro those 
of the Dutch farmyard and countryside, but 
viewed in a way that sometimes leads himself 
out of his century’s brown trance. 

Contemporary with Rembrandt are all the 
Dutch genre painters whom fashion has given 
such prominence to : TenierSj Jan Steen, Terburg, 
De Hoogh, Vermeer of Delft, and others. They 
havo a charm for us all with their small paintings ; 
hero it is stern ugliness, there pathetic domes- 
ticity, another time provincial elegance. Again, 
there are no great subtleties of colour in their 
purview, but a palette ranging from brown to 
black, with an occasional flesh-colour or satin 
dress to enliven things and catch the light. 
Particularly noticeable are some wonderful 
oxainples of still life. AU the characters in tho 
paintings are absorbed in tho daily doings of 
the Dutch housewives and their families ; 
beauty is sought in the actions of the men and 
women, not in their faces, and most have tho gift 
of story-telling — not heroic epic or drama, but 
good lambic pentameter. Dull these works 
are, even if relieved by pleasant surprises, when 
seen in great numbers as at Amsterdam, Ant- 
werp, Brussels, or the circular room in the Louvre, 
but no gallery is complete without some ex- 
amples. 

About the same time in Belgium a totally 
different master had appeared in Rubens (1577- 
1640). If Rembrandt is noteworthy for his 
intellectual interests, showing Stoic blood, 
Rubens is an epicurean. Brilliance of costume, 
abundance of sensuous flesh are his forte, especi- 
ally the latter and therefore especially the flesh 
of women. His mythological or historical 
paintings and even his landscapes are all mere 
excuses to show off his ideals of women’s beauty. 
Tradition held that in olden times women wore 
less clothes, so he accepted tradition willingly. 
By tho swing of his drapery he reminds you of 
Tintoretto, but the subject and mood are 
changed. His technique is best perhaps in a 
negative way and tho outcome of his interests. 
He was concerned mostly with women’s bodies, 
and would not degrade them to bare senti- 
mental uses nor even to turbulent dramatic 
effect. He loved bright colours, but was no 
slave to Italian harmonies, and especially in his 
portraits, e.g. the “ Chapeau de Paillc “ in the 
National Gallery and in his “Three Graces’* 
series, the best of which is in Madrid, he is 
always the North countryman in his sure 
draughtmanship. He designed an immense 
number of pictures, but a great part of them 
wore actually completed by his pupils, e.y. the 
famous Medici series in the Louvre. His great 
defect is an absence of restraint and want of 
unifled impression, but no one outside a Mid- 
Victorian drawing-room fllled with anti- 
macassars should call him gross. Among the 
groat Northern race which has made its name 
in art, tho Flemish, that peculiar people half 
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CeltiOf half Teutonic, one great name appears, 
Franz Hals (d. 1666). His countrymen before 
him were almost exclusively devoted to religious 
paintings, whose influence — a bad one— is well 
marked on many pictures from England to the 
south of Spain, but with Hals a great advance 
was made, and we have come to take it now for 
granted in any gallery we enter and see his 
name in the catalogue that here at least we 
shall be inspired, whatever other works real or 
spurious it may contain. Ho is among the very 
few real portrait painters, and thereby with his 
colleagues Velasquez and Manet marches in the 
straight line that leads to modem methods. 
His appeal, like that of all groat painters and 
great artists, is a quiet one, but it is insistent, or 
rather once it gets there it remains. What, 
after all, does it matter to us whether a portrait 
is a photographic replica of the sitter ? A few 
years pass and he is unknown — the picture 
remains for all time. Thus given a distinct 
idea, not altogether character, not altogether 
technique, not altogether colour decoration, 
but a unity of all — ^these make the abiding work, 
the work we long to hang in our rooms, the 
work we take our best friends to worship before 
in our public galleries. But if you must analyse 
Hals’ features and are not content with the 
general statement that he paints the truth, one 
would mention sureness of modelling, inovit- 
ableness of colour values, nothing of minor 
Importance insistent, but a miity of outlook, 
subtle backgrounds, brilliant brushwork and 
texture. All these are needed to make these 
quiet commonplace pictures which one may 
l^ldly say shall attract when Titian is felt to 
be gaudy, Kaphael effeminato, and Rembrandt 
narrow-minded. 

Painting In Great Britain. — ^It is unnecessary 
in a sketch like this even to mention the early 
English painters. There are many works in 
our galleries and private houses of the seven- 
teenth century, signed and unsigned, quite worthy 
of being put to a critical test, but for our purpose 
English painting may be said to begin with two 
foreigners, Vandyke and Ldy, The latter. Sir 
Peter he became (1617-1680), was a Belgian 
who early came to England and became the 
most fashionable painter of his day in this 
country. The best place to study him is in the 
National Portrait Gallery, though much is 
ascribed to him which is the work of his pupils. 
He formed a rather individual style, not am- 
bitious as to colour eflects but with good design 
and modelling. This cannot bo said of KneHer, 
who succeeded him in society’s esteem and who 
is one of the worst colourists of well-known 
painters. Sir Anthony Vandyke (1696-1641), 
after the usual Italian tour, sought the patronage 
of Charles I, at first unsuccessfully, but in 1632 
he became Court painter and is the most feumous 
holder of that office. He is best known for the 
lace ruffles of his sitters and tbetr 


delicate hands. He was an imitator of Titian 
in his portrait painting, but does not ooxnpare 
with him in glory of colour and complexity of 
design. But cts a Court painter, working with 
excellent technique, facile brush, and more than 
correct taste in draperies, he completely succeeds, 
and no doubt greatly pleased his sitters, for 
honours of all kinds were showered on him. 
The portraits now lent to the National Gallery 
give a very adequate idea of his talent. 

Luckily for English art Kneller’s influence, 
at first very intense, was not permanent, and 
with Hogarth (1697-1764) we make a real start 
with native art. And it is refreshing in this 
eighteenth century, so prosaic in other mediums, 
to find works worthy of admiration. Hogarth 
is a child of the century in his anecdotal power, 
which is no greater nor deeper than that of Pope, 
but his technical ability is beyond that of the 
Georgian school. Perhaps the ** Marriage h la 
Mode” series in the National Gallery shows him 
at his best. His colour and design are not of 
the highest, but one has only to compare him 
with Knollor to appreciate his efficient pictorial 
qualities. Contemporary with him lived 
Joshua Reynolds, Hogarth prided himself 
on his anti-foroign connection. Re 3 molds is a 
sort of Tennyson who has known and appreciated 
all the beantias, and it may be added the tricks, 
of the old masters ; so muedh so, indeed, that his 
groat fault is that his work is too professional. 
He lacked the quality of spontaneous genius 
which is above training and even knowledge. But 
for complotoness, for variety of accomplishment 
and sound technical knowledge, he quite deserves 
the traditional place he holds in English art. 
It is only in the later nineteenth century that 
his ideals are soon to be too inelastic. His great 
rival, Gainsborough, was of a different mould. 
He was no leader of society and intellect; he 
contontod himself with looking on the beauties 
of English scenery and womenkind and inter- 
preting them in his own way. And with no 
mean result. His colour and brushwork have 
greater qualities than those of Reynolds, and 
his pictorial sense very often places him among , 
the greatest painters of the world. Unfortu- 
nately, neither Reynolds nor Gainsborough is 
Boen to the best advantage in our public galleries, 
for their finest work is scattered over the country 
in private collections. In the public mind along 
with these two Romney is associated, but it must 
be admitted that his gifts are of a lower order 
and a great part of his popularity is due to the 
prettinesa of his sitters, though here again public 
galleries do not do him justice, for he frequently 
shows fine ability in design, espedally in drapery. 
Alongside of these men there lived Richard 
Wilson, whose landscapes at their best have 
great charm and delightful pictorial qualities, 
though too often marred by pseudo-dassioism. 
Scotland at the time had a painter in Alan 
Ramsay f who is too little known, for his best 
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work-^e was very uneven-*4s in a manner 
not learnt from any master. The portrait of 
his wife in the Edinburgh ooUeotion shows very 
delicate handling, wanting in Bareness no doubt, 
but pleasing in a marked degree. 

Passing over Hoppner owing to the inaooessi- 
bility of his work, we oome to Raeburn (175^ 
1822), the famous Scottish painter. His re* 
putation has of late years been rather clouded 
among artistic circles, but no one who has studied 
such works as the “ Colonel Macdoimell of Glen- 
garry” (Edinburgh), the “Sinclair of Ulbater” 
(Glasgow), and the “N. Spens ” (Edinburgh) can 
fail to say that from a modem point of view 
Itaebum was a most interesting if not exciting 
artist. As a colourist he sometimes achieves 
the highest things, though his shadows usually 
ignore local colour with its difficulties, otherwise 
his values are extremely good ; but his sim- 
plicity of brushwork, satiafactorinesa of design, 
his sense of atmosphere and, if you like such 
things, his characterisation, move us to admira- 
tion. His reputation but not his good qualities 
descended on Sir J, W. Gordon, one of the first 
of these respectable portrait painters one meets 
every year at the Royal Academy, but in this 
case the English president was far above his 
Soots colleague, for Lawrence (17(59-1830) with 
many imitated vioea was a man of much greater 
ability. The Augerstein portrait in the National 
Gallery and under half a dozen in the Portrait 
Gallery are well worthy of study. Those who 
like so-called history repnisented in canvas 
as a rest from the ecstasy of artistic ideals will 
find J. S, Copley and Benjamin West least 
puerile, but it is folly to waste time on theso 
when we may look at the work of three personal 
artists of the day ; Crome^ Turner, and Constable. 
These three men stand at the parting of the ways. 
They have one foot on traditional soil, the other 
is raised to go forward into the sun. 

Crofne (1769-1821), or “ Old Cromo ” as ho is 
called, shows a delightful personality in his 
work, analogous perhaps to Crabbe in poetry. 

, He profited much from Hobbema and others, 
but he is English of the English, and in such 
piotiu^es as “ Household Heath ” in the National 
Gallery, and the “ Landscape ” in the Tait 
Gallery, he shows himself as no mere topo- 
graphical student, but one who had a shrewd 
eye for the truth. Turner, slightly later in date, 
is a mighty figure wrapped up in his art, seeing 
visions and communicating them to us as best 
he may. To him, nature is no slave, but a lover 
whose beauty it is his proud mission to show to 
the world. He has left to the care of the 
national collections hundreds of oil paintings, 
wa^ colours, and drawings, so that no one need 
be ignorant of his worth. It is rather staggering 
to the untutored eye, even if he has read Ruskin. 
He will find e complete change from the Italians 
and even from Velksquez. But presume for a 
moment that the riot has some reason in it. 
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allow yourself to be caught up by the artist 
into his heaven, and untold delight will lesult 
even if it is aooompanied by a little shame at the 
orgy. The defects are of course obvious. A 
Titan cannot in the nature of things bo an artist, 
though he may breed them. His view is not 
often the truth of the impressionist — scene 
which the eye takes in at a glance; restraint is 
wanting and a unifying harmony. Some of 
the pictures are like the full blast of the brasses 
of an orchestra, not the music of a symphony. 
It is magnificent, but it is not the highest art. 
Some well worthy of attention in the National 
Gallery are the “ Fighting T6m6raire,” “Ulysses 
deriding Polyphemus,” “ The Brook,” “ A 
Frosty Morning.” His etchings and drawings 
arc unfortunately outside the scope of this 
sketch. Turner left no followers. J. ConsUMe 
(1776-1837) has influenced directly or indirectly 
every landscape painter after him, for the French 
movement viewed his works exhibited in 1824 
with open eyes, and Corot and his contemporaries 
followed. Like every true artist he knew that 
what exists in nature is of less importance to 
the artist than what is seen, that selection must 
always be made. His tone is exquisite ; no one 
before him represents the freshness of English 
scenery with so much beauty. The sense of 
space, the sombreness of shadow (sometimes 
too black), and withal his design is never common- 
place. He made the great discovery, undreamt 
by hia predecessors, that the world was not of a 
uniform or graded brown tinge; to do that ho 
had to go out bravely into the open air, feel the 
strength of the wind about him, smell the flowers 
and shrubs, and listen to the sound of running 
w'ater. Rut hero that he was, he braved the 
hidden dragons of tradition emd took his paint- 
brush along with him ; with the result, of course, 
that painting oamo to its own — ^no longer was 
it an exercise of the study, an imitation of old 
masters’ recipes ; and wonderful genius that he 
was, he did not jump to the other end of things, 
but escaped the botanical craze of detailed 
classification and painted what his eye saw. 
All this and more you will recognise in the 
wonderful “Cornfield ” in the National Gallery, 
th 0 “ Haywain ” and the “ Vallery Farm ” and the 
exquisite pictures and sketches in the Victoria 
and Albert Museum. It was, however, the 
followers of Old Crome who attracted most 
attention — the Norwich school, of whom the 
greatest was J. S. Cotman (1787-1842), but ho 
is most admired for his water colours and 
drawings. 

We have made no mention of some later 
eighteenth-century men. Morland (1763-1805) 
deserves close study. His pictures of inns and 
other typically English spots with their stables 
and horses (there is a good stable in the National 
Gallery and another in the Victoria and Albert 
Museum) are apt to be overlooked by the busy 
visitors, but his technique on nearest sight will 
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be found admirable and unique among his kind. 
Etty (1787-1849) when at his best is also too 
muoh ignored, but no one interested in flesh 
oolouF will pass his pictures by. Landseer needs 
no introduction, and the present writer is unable 
to praise him, but Wilkie's fame is founded on 
surer talent. In the National Galleries of London 
and Edinburgh alike you will And work to in* 
terest you quite apart from their anecdotal 
value, and if you do happen to visit the latter 
capital, the Scotsman Philip will not at all 
remind you of tho Velasquez you have wor- 
shipped in the Prado and with whom his con- 
temporaries named him, but nevertheless he 
may captivate you not a little by his colour. 
These and their colleagues for the most part 
had a ntMjessary minimum of good workmanship, 
and as their aims were not primarily artistic, it is 
perhaps fairer to ignore them than to test them 
too critically. With them wo leave for a time 
the eighteenth-century art of our country, not 
unsatisfied. If we think of the dull literature 
of tho day — the groat prose age — we find as a 
whole a much higher achievement in painting 
than in poetry. Turner may vie with Blake, 
but we have still Constable soaring aloft. Tho 
stars of Reynolds, Gainsborough, and Raeburn 
blaze far more brightly than those of Pf>po, 
Dryden, and Gray ; their intellocis are not in- 
ferior and their workmanship is far above that 
of their friends. And if wo turn to other 
countries, we still find cause for national pride. 

Painting In France. — French painting starts 
with the two Italian-inolinod men, Nicholas 
Poussin (1694-1666) and Claude Lorraine (1600— 
1682). These two were tho introducers of that 
extraordinary representation of landscapes as 
consisting of studio-coloured trees, Roman 
ruins, with a few seventeenth-century nymphs 
thrown in just to enliven things up. They in- 
fluenced French and British art tiU tho day of 
Turner and Constable, and gave the world that 
idea of French correctness which the present 
European war will at last destroy. In tho 
eight^nth century, Voltaire, Diderot, and 
Rousseau did achieve this, but they reached 
high literary standards. When we look at the 
painters we are still more disappointed. Yet 
the artists of the day thought that they were 
making a revolutionary change when they 
transferred to the leadership of Watteau from 
that of Poussin. The twentieth-century critic 
cannot find much real change. Watteau and 
the others transformed tho habitation of the 
gods from spurious Elysian fields to elegant 
courtly groves, but to call these “ fdtos cham- 
pgtres ” and “petites waisons” a return to 
nature is something the present writer cannot 
understand. Go to the Wallace Collection, or 
the Louvre, and analyse your sensations. True, 
these pictures represent the conventional idea 
of the French courts, but are they any the better 
lor 80 doing ? The colours are bri^t, and in 


Watteau's case the brushwork good, the design 
not strictly Italian, but if one is therefore impelled 
to oaU them decorative, let him pause and think, 
say, of tho post-impressionists of to-day and bo 
will at once see how feeble the sense of decoration 
dwelt in Watteau, Boucher, Pater and the rest. 
He will surely murmur, ** If this is nature, then 
let us pray for convention.” If we think there 
is beauty in Watteau, let us remind ourselves of 
Leonardo, Velasquez, and Hals. Or again, how 
inferior they are to the Venetians they imitated, 
There is as little subtlety in their combination 
of the colours os there is in thoir thought, and 
if in one or two men's faces a trace of character 
has crept in, tho women are all of tho same type 
with small features and piquante faces. And 
Boucher w ith his eternal blues and rosea is even 
loss complete and must bo put in the same cate- 
gory. Contemporary with these two was 
Chardin, but of a very difioront nature. Again 
there is no subtlety of technique — ^he paints 
tho lower classes as he finds them, but there is 
little genius in his ol^servation, or at any rate in 
his reprosentation of it on canvas. Fragonard 
has touches of Chardin and Boucher both in his 
work, giving puttinoss to what is called lower 
life. And Gre'uze is known to all, at one stage 
of our life — Greuze with his attempt at stem 
morality and his success in showing sentimental 
women and children with often pasty faces not 
differing mxich in texture from the surrounding 
clotliirig. Rousseau had arrived and his readers 
were bathed in tears. This, then, was an antidote 
to classical legend, for tho Greeks know no senti- 
mentalism. The works of all those men at their 
best may be seen at the Louvre and in a small way 
in tho W allocjo CoUecjtion, while Scotsmen have 
some wonderfully good paintings by Watteau, 
Boucher, and Urouzo in their National Gallery. 
If one is satisficMl with this traditional idea of 
France there is no more to bo said. But even 
if true — and we recalling Pascal, Voltaire, and the 
French Revolution cannot so regard it— it must 
always be remembered that representation is 
only a small part of art. The brute is evident 
to us iill; it is the artist’s metier to uplift the 
bruto to meet its God, as Meredith has said. 
These men, no doubt, were all gifted, but talent 
is not genius. The true French spirit is far 
better typified in the work of Degas and his 
brethren. They had, as we shall boo, the piercing 
eye which is the foundation of art — ^that and 
the master-hand to show their sight to tho 
world. Watteau and the others may have seen 
such men and women around them, but their 
art, in spite of its bright colour, would in that 
case be little better than photography, with a 
moral attached. 

They were succeeded by still one more out- 
burst of quasi -classicism about 1760* This 
return to Greek ideals was housed at Versailles, 
and all went happily as a marriage bell until 
the inevitable crash. Watteau and Boucher 
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were dethroned — is said that David'a pupils 
6hot breadorumba at their pictures — ^and Madanie 
Vigie Le Brunt whose paintings you meet in the 
Louvre as friends of your youth, reigned as 
Aspasia. But David was the first spokesman 
of these Romans, and it must be admitted that 
if there is no trace of the Elgin Marbles in his 
work or of the real ideals which inspired Phoidias 
or Sophocles, yet as far as the generation knew 
its Rome he sternly tried to venerate it both in 
his life and his painting. He was great neither 
in colour nor in line, but as the originator of tho 
arohaeologioal picture in France and England 
he must, one supposes, have some place in our 
thoughts. His b^t-known work is tho “ Madame 
R4camier*’ in the Louvre, but his portraits of 
men are more worthy of attention. Following 
him, colour is banished from tho apox of art and 
classical noses and correct draperies for tho 
criteria of painting. But he had not everything 
his own way, for Prvdhon combined a lovo for 
Leonardo with that for many women (as who 
does not?), and succeeded often as a minor 
Correggio and in some drawings. His life was 
gentle, and therefore apart from his work he is 
worthy of mention. But soon we come to 
IngreSt less of the “Source ” than the portraits 
and sketches, the not altogether faultless drawer 
and the not altogether cold classic that his light 
with the Romantics would make us believe; 
and certainly not the originator of the Royal 
Academy nude. Not then so wicked as usually 
reputed, but unfortunately on tho wrong side, 
for the Romantics had arisen and France at hist 
was to be free from the artificial aspiration to a 
dead and half-known ideal. It is quite un- 
neoessary to relate the tale of tho Revival. 
Rousseau, Goethe, Thomson, Scott, Words- 
worth all had their share ; Constable was tho 
immediate cause. About 1830 a school arose 
in France with the warrior Delacroix at its head, 
which, reinforced by all the great names in 
literature of the day — Gauthier, Victor Hugo, 
Sainto-Beuve, Baudelaire — set forth in a new 
battle of the books. Many a hard knock and word 
did either side receive and give, but the victory 
lay with tho Realists and Romantics, though, of 
course, the French Salon like our own Academy 
earned on the routed tradition. On the other 
side we get the great names, especially in land- 
scape, of Bovsaeau^ Diaz, Millet, and Corot, which, 
combined as they now are with the impressionists 
— for Corot united the two and the newer men 
pay homage to their elder brethren — stand for 
all that 18 best in modem French painting. 
And in dealing with them we may ignore 
Bouguereau, Lefihvref and even Mei8aonier,aB well 
as many others less well known. Probably no 
school is more oompanionlike to the layman 
who wishes to understand pianting. These 
men of 1830 are not supreme artists, nor 
technicians; one of them may be a realist, an- 
other a poet^both non-arlistic qualities — ^all 
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have a very sound standard of workman* 
ship. 

He who would understand Wagner will find 
Mendelssohn intime to begin with, provided 
he has a good ear ; tho embryo lover of Shelley 
will lirst appreciate Tennyson. This is not to 
say that Comt was as commonplace as Tennyson 
nor so merely facile as Mendelssohn, but it has 
to be owned that so ingrained in our minds is the 
photographic point of view with its acceptance 
of traditional “ browns *’ as the most prominent 
colour in nature that tho tmth of twentieth- 
century sight which is tho monopoly of the 
artist, tho child, and the savage comes but 
slowly and gradually. It must be remembered 
that, for example, tho art of playing football is 
not rc'cogfiisable in a moment, yet most people 
seem to think that tho man in the street has an 
artistic vision quite Bufiicient to criticise any 
picture put before him ; and if one ventures 
to question it, the delphic utterance of “I know 
what I like ” is deemed to cover unplumbed 
depths of stupidity. The chiefs of this Barbizon 
School, as it is called from the little village to the 
north of Fontainebleau where they lived, are 
Corot, Rousseau, Dupr6, and Diaz, and the forest 
was their inspiration — the forest and the light of 
tho Hun. Rousseau was the first in time and he 
boro tho brunt of the opposition. He saw 
Nature as a thing to be studied minutely and 
reverenced, then having knowledge he could 
express his mood, but always through Nature. 
He is essentially a lover of form, especially as 
contrast/od with Corot. A thoroughgoing 
Impressionist would call him meticulous — ^he 
seems to love every loaf of the trees — but he 
is no English Pi'e-Raphaelite. He is of the true 
line of landscape-painters, and one who perhaps 
did as much as anyone to show Nature in its 
native coloius. It is open-air work, not 
dramatic, not really poetical, without the in* 
spiration of Monet's oolour, but real without 
being merely representative, rather cold and 
plain perhaps, sometimes a little prosy, but with 
catholio taste and always with great workman* 
like qualities. Corot is quite difierent. All 
visitors to modem galleries have learnt to re- 
cognise the cool, shimmering silver of this poet 
of Fontainebleau. It was late in life that 
he came to bis own and abandoned claflaingl 
futilities, but not too late, for hoover retained the 
joyous soul of a boy. And his cheerful tempera- 
ment is abundantly seen in his work. But it 
is in no sense sentimental if lyrioaL He is a 
greater colourist than Rousseau, though he 
limited his range so much and confined himself 
to aspects of early morning and later evening — a 
personal choice in keeping with a disposition that 
neither knew nor oared for any violence or drama 
or omde efieot. The figures in his landscapes, 
the remnant of hia eariier devotion, seem out of 
place, for drawing was not his forte, but they 
never spoil the delicate beauty of whola 
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The reelm of painting is the poorer if it excludes 
the point of view of such a man, founded as it 
was on love of the brute elements. His is a 
gentle theme, quiet and orderly, but full of 
beauty. Dupr6, again, is the dramatist of the 
group, the lover of storm and thus of Nature — 
of the wind and the water, and therefore a 
colourist, an enthusiast indeed, even a fanatic, 
but all for art's sake. Diaz, who combined a 
voluptuous love of the inmost recesses of the 
forest with popular nymph -painting, thus became 
the wealthiest painter of the day. Of the others 
more or less of this school it is sufficient to namo 
Daubigny of the picturesque country scenes, 
Troyon whose animals aro not the only satisfying 
parts of his pictures, and Charles Jacque whose 
etchings and paintings of sheep and farm build* 
ings have exoollent qualities. The works of all 
of them may be studied best at the Louvre, but 
most galleries have good examples of Corot, Diaz, 
and Rousseau, and their pictures are wonder- 
fully equal in merit. The National Gallery is 
very representative, owing to some recent be- 
quests. 

Impressionism. — Our glance at the work of 
Velasquez has forestalled, as is only right, any 
detailed examination of the theory of Impres- 
sionism. Its essence, wo have seen, is the painting 
of the natural foot as seen, subordinating and 
transforming all the parts of tho picture to one 
impression \inder the influence of light. Wo 
have noted how the Barbizon school began 
the study as applied to landscape ; we havp now 
to observe how its results affected even adudio 
pictures. The giant figure with whom the 
movement is associated is EdoiMrd Manet, who 
appeared before the public in a new guise in 
1862, and with the well-known pictures “D4- 
jefiner but L’Herbe” (now in tho Mus^e des 
Arts Deooratifa in Paris), “ Olympo ” (Louvre), 
and other pictures raised a storm of indignation 
against him and his colleagues in succeeding 
years that did not subside till after his death. 
The two pictures mentioned must not be ono 
fused with examples of Impressionism — ^they are 
not so. Both were disliked far more for their 
subjects than their technique, and it is wholly 
with the latter that Impressionism is strictly 
concerned, though it has certain other results. 
They are merely bold experiments in har- 
monies of colours, unadulterated by any so- 
called romantic gloss, but not as yet showing 
the influence of light, and Goya, if anybody, is 
his master. It was not till about 1870 and 
when joined by Degas and Monet that his full 
powers are to be seen. Then there followed 
such beautiful canvases as **The Fight of tho 
* Kearsage * and the* Alabama,’ ’* “ The Bar at the 
Folies-Bergftres,'* Jeanne,” “A Garden,” 
*‘Bal de I’opera,” “Le Bon Book.” He di^ 
in 1883 when the movement was just beginning 
to be taken seriously. It is most unfortunate 
that his best works are all in private collections 


and only occasionally gathered together for 
exhibition. The Caillebotte collection in the 
Luxembourg gives no idea of the versatility 
nor profundity of this master by whose influence 
modem art has been created. The Dublin 
Gallery is much bettor, but the visitor to Paris 
should always make a point of visiting the 
galleries of M. Durand Hull, a dealer who has 
done more perhaps than anyone else to encourage 
the work and bring about a just appreciation 
of the Impressionists. One frequently in odd 
places meets some of his early work — ^Mr. Cowan 
of Edinburgh has a beautiful deck-scene painted 
when tho artist was yot a sailor— all show the 
curious eye seeking unusual effects. No painter 
is less commonplace. The man in the street will 
scoff at the harmonies just as he did with 
Wagner ; the student will find all his work of 
supremo interest, and they are all pictures to 
live with. They set up a wholly individual 
point of view, subtle and therefore requiring 
some patience before it is grasped. When it 
has been reached ono goes through the pleasur- 
able experience of seeing all things in the colour 
of Manet. His great contemporaries are Degas 
and Monet. Tho former, who still lives in Paris, 
is as stem a lover of his art as any artist the 
world has ever seen. In spit© of malign opposi- 
tion, in spite of a bravely satiric vein of his own, 
he has never ventured into the fray; he has 
painted for the thing's sake, and if people do not 
appreciate, then that is their fault. Unfortu- 
nately, too, if they do seek to appreciate they meet 
with no warmer greeting ; and the present writer 
has a very clear recollection of how ho was re- 
ceived when, iillod with youthful enthusiasm, 
he ventured to approach tho master. His best- 
known works are of ballet girls in group or by 
themselves, and his unique vision has vested these 
stiff whit© figures at rest or in motion with a 
beauty no painter of the Madonna has ever 
achieved. Influenced by two directly opposite 
tendencies, tho composition and colour of the 
Japanese and the draughtsmanship of Ingres, 
ho has combined both with extraordinary 
effect ; and no one has ever shown the wondor 
of artificial light as he, and the harmonies he 
produces in a combination of black and white 
put a Venetian to shame. He has also painted 
many pictures of race-meetings, nudes (especi- 
ally while bathing), caf6 scenes and landsoapes* 
while in a pastel of his own he is a master. He 
is better served than Manet in the Caillebotte 
collection, and there is a good example of his 
work in — of all places— -the Victoria and Albert 
Museum; but, the painter's own studio being 
as suggested inviolate, few opportunities are 
given of seeing his work, and as usual with these 
painters they do not allow their works to be 
photographed, so that few people have even a 
passing idea of what it is like. 

If Manet the man who bore the brunt 
of the battle, if Degas is the greatest artist of 
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the group* Clavtdt Mon^ is Uie painter who 
has most revolutionised technique, for it is largely 
due to him that the theory of broken colour 
or chromatism has been applied. In every 
gallery nowadays one notices these pictures, 
which have to be looked at from some ^stance. 
If looked at near at hand, they will show a mere 
conglomeration of colour spots ; at the propf " 
distance, the division of tones, the complemen- 
tary colours unite and reconstitute the colour, 
broken up as it baa been into its component parts, 
and the effeco is far richer than the detailed 
and minute finish of the Pre-Raphaelites or 
Academicians, for the impression formed on tho 
visitor by this means is exactly what tho painter 
had in his own eye and has cominmiicated to 
us by his brush. Monet’s pictures are all poems 
in praise of the sunshine — at its brightest when 
there are no shadows in the scene, dazzling to 
tho eye; at other times with wonderful shade, 
with no hint of black. It follows from this that 
ho and his follower cared nothing for historical 
or literary idcMis in a picture. They painted 
tho earth, selected its beauties — liayri(;ks, river- 
sides, ti'ces — and tho result is matter for worship. 
The term Impressionist arose from the name 
given to one of Monet’s piotur(«, and at first 
given in derision it v/as enthusiastically adopted 
as a true badge by his followers, and it has bec^n 
shown here to be the keynote of all art. Jii 
liis work we have not to Hit our eye from one side 
of the picture to another; we do not retire to 
the botanical laboratory and count tho number 
of petals in a flower— we stand at once before 
the rich fertility of Normandy with its gorgeous 
colour. We need no moral, no legend, no literary 
touch of any sort ; here is a reading of earth — 
pagan as it used to be called, certainly truly 
classical os if Pan were still abroad. Rxit why 
tho god of tho twentieth century should be 
dissociated from nature in its most beautiful 
guise it is difficult to see. Yet there has always 
been an idea abroad that tho Impressionists 
were rather immoral — the only reason being 
that not being in the pulpit they forgot to preach, 
jfenewr, again, is totally different. He exorcises 
himself with the Paris that all visitors wish to 
see — scenes of all kinds in tho open streets, 
inside caf^s and theatres — everything is as 
“ natural ” as one could imagine, but everything 
is responsive to the artist’s purpose. Ho is 
perhaps chiefly concerned with the flesh of his 
subjects and the effect of light upon it, but he 
has many moods, and his glorious colour values, 
his cleverness, his gay manner — a Frenchman 
he is if ever there was one in intellect and exe- 
cution— -all appear whether in landscapes, nudes, 
or portraits, and make him probably the most 
thoroughgoing representative of the group. 
La addition to these immortals, wo have Sisley, 
Pismrro, and tho PaifUiUisU. Sisley is a most 
poetical artist. Pissarro adopted the technique 
of tho DotiBts, Where other Impressionists were 
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content to indicate complementary colours in 
splashes of colour aooor^ng to need, the Neo- 
Impressionists, or Pointillists as they are appro- 
priately called, have made the theory of broken 
colour into a science of dots of equal sizes with 
rather a mechanical and disturbing effect. 
Seen at a distance, however, the colour of a good 
r^tist in this medium is extraordinarily rich in 
offeet, , hi oh, of course, is the result desired. 
This departure has had its inevitable reaction in 
the Post-Impressionist school, which by a totally 
different route seems to roach the same goal. 
It Ls mentioned here in connection with English 
present-day painting, though Paris is its domi- 
cile. 

An artist whose name has been omitted bo- 
ctiuso ho is of no definite school is Boudin, and 
he is one of the most >>eautiful painters France 
has given birth to for many years. It is most 
unfortunate that tho few pictures he did sell 
have been scattered so widely in private collec- 
tions and that few of tho famous galleries have 
examples of his work. Luckily our own 
National Gallery has two very b^utfful sea- 
scapes. His painting breathes of the sea and 
coast he so intimately saw. He was not exactly 
an Impressionist of the broken-colour school, 
but otherwise ho unwittingly subscribes to all 
their ideals. For richness of colour, adequacy 
of values, truth of impi*easion and gaiety of 
atmosphere ho is with hardly an equal in his 
best work. He lived and died unlionoured. 

A note must bo made of the nineteefilh-century 
Dutch painters. After tho seventeenth century, 
art. in Holland deteriorated and became more 
degemerate in tho succeeding century, but with 
iiiodtH'a days Holland has again lifted her bead 
among tho artistic nations. Joseph Israels, 
Jacob and MaUhew Maris, and Anton Mauve 
may bo taken as representative of a group of 
artists whoso work is a soui-ce of continual 
dtdight. It is not altogetlnu’ a native effusion, 
for it owes much of its inspiration to France and 
England, but it has given as much influence aa 
it took. Israels painted popular subjects, with 
strong sentiment but sound draughtsmanship. 
His domestic studies, if they bring tears to the 
layman, bring joy to the artist, for his cleverness 
in draughtsmanship and atmospheric effect is 
remarkable. Matthew Maria has as delicate a 
touch as a vision. But he is far removed from 
“preciousness,” sound workmanship showing 
in all his paintings. His brother Jacob has 
brought the art of selection to a high point. Ho 
simplifles the world around him to a very ex- 
quisite harmony. ArUon Mauve's pictures 
delight us at every turn. Again there is a 
beautiful atmospheric effect, a delicate vision, 
exquisite workmanship and simplicity based 
on cleverness. Others who might have boon 
mentioned are Bosbooni, Nenhuys, Mc^daa — all 
real little mastere of this chamiing gioup. The 
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iiiterioxB pf Dutch houacB^ peasants^ canals and 
the sea aU come under their purview, and they 
delight US all with their imaginativo representa- 
tion. 

Present-day Pabiting In Britain. — ^Before dia- 
oussing the great movements in the nineteenth 
century, a note must be made of one of its chief 
painters who hold aloof from all of them, George 
Frederick IVatle, Trained in no particular 
school, ho coniined hiinstjlf to two groat branches, 
allegory and portraiture. Tho former are liis 
best known, and few galleries aro without some 
example. It is true that they make their appeal 
for the most part to people who patronise art 
because of an acquaintance with literature, 
but mythological as tlioir titles may be, tho 
essence of their mission is easily midcrstood by 
the multitude. That mission was a typically 
nineteenth-century one, refincxl, intellectual, 
but rather dull — Tonnysonian indeed, and their 
technique of a similar kind. Kis portraits, 
large ooUeotions of which are in tho Tate and 
National Portrait Galleries, always show strong 
character drawing, sorno of his heads being 
specially well modelled. 

The movement with which Mid-Victoriau 
life in England chiolly concerned itself was that 
of tho Pre-Raphaelite Brotherhood, It was of 
a piece with the Gothic Revival in architecture 
and shared with it the praises of the dictatt^r, 
Kuskin. Certainly British painting in 1848 
had reached a very low level, and something 
—whether right or wrong — wtis needed to instil 
life into its dry bones. ^luch has been written 
and r©fut€)d about its aims, but to a modern eye 
there is ono bond of cormoctioii between all tho 
members of the society, viz. that they en- 
deavoured to go to what th(5y called Nature, to 
get behind conventional representations of the 
world and come down to earth. Too much 
need nut be made of the name they adopted, 
though one of the outcomes of the movement 
was a general and unoritical oagernass to posseas 
early Italian works. Their method of working 
out their salvation was scientific— minute detail 
being of supreme importance. Dante Gabriel 
Rossetti, the poet, was the ruling spirit, and at- 
tempted to carry out in his pictures what he 
moat successfully did in his poetry. He had 
not, however, tho necessary painter's equipment, 
and in any case he seems to have confused tho 
ends of these two differing arts. What is 
thought and imagined cannot be described in 
the same way as what is seen. His best work 
inoludes “Lileth,” ‘‘Boata Beatrix,” and the 
** Beloved,” and are chieffy noticeable for a certain 
sensuous langour in the women painted and a re- 
markable disregard to lay out the qualities of the 
medium he worked in. Ford Madox Broim is the 
ohief story-teller of the company, but he again 
was unaware of the limitations of his art, tho 
power of pure paint restrained by a decorative 
ilMN»ter. Bume-Joms did groater things. He 


had a fine appreciation of ooloiir and would have 
been a great designer of stained glass if he had 
paid more attention to glazing. In his pictures 
he shows similar defects to those noted in the 
case of Rossetti, but there is reason to suppose 
that with a different training his technical equip- 
ment would have been greatly developed. ** King 
Cophetua” in the Tate Gallery, “Tho Depths 
of the Sea,” and “ Laua Veneris ” are among 
his best paintings. Holtnan HunPa religious 
paintiiags are well known and much discussed 
for non -artistic reasons. Sii^ John Everett 
Millais by his subject pictures and portraits 
attaiixod to tho highest honours before his death. 
He was a fiuo colourist and an obedient maker 
of likenesses, but in a number of his paintings 
oxcoUent decorative effects are achieved. The 
Tate Gallery and Royal Academy givo a fair 
idcMi of his talent, though f-he “ Evo of St. 
Agnes ” is in a private colleutioii. Tho move- 
ment has had many followers, though they are 
now less coinmoii than twenty years ago. 

Strictly opposed to tho Pre-Raphaelites, if 
not in theory (for both aimed at reality) at least 
ill praetice, are tho English Impressionists — tho 
members of the Giasgmv l::>chool. Of those wo 
may be justly proud, for they have sliown that 
at homo we can lay claim to as groat artistic 
fame tis any (jtlier country in Europe. The 
influenoo of Manet and his followem inaugurated 
tho movement, Init one has only to look at tho 
many Scotch pictures in continental galleries 
to recognise that the Glasgow men wore any- 
thing but imitators of tho Prencli. It is most 
unfortunate that their work is'so widely scattered, 
but in imy exhibition tho catalogue sliould bo 
scaniiod for their names. Chief among them 
are Sir James Guthrie, President of the Scottisli 
Academy, J, Laoery, O, Henry, E. Hornell, 
J, Paterson, E. A. Walton, I. Austin Brown, 
Joseph Cranhall, If . i . Macgr€gor,D, Y, Caineron, 
Guthrie’s portraits aro masterpieces and show 
him in line with the greatest painters. Hia 
draughtmanship, colour, and brushwork are 
all of tho highest quality and his decorative 
schemes of unerring beauty. And succeeding 
years show no lack of power, as witness his 
“ Sir William Turner ” in the Academy of this 
year (1914). Always there is the same masterly 
handling. His landscapes, as shown by the 
“ Midsummer ” in the Scottish diploma collec- 
tion, fulfil the true Impressionist ideal. If 
Guthrie is complete, Lavery is exquisite, and no 
living painter probably shows greater genius 
in his work. Paris, Venice, and other continen- 
t€d towns have secured examples of his work, 
but Glasgow’s “R. B. Cunningham Graham*’ 
is a picture any gallery or any painter might 
bo proud of, and if one is reminded of Velasquez, 
both the sitter and artist have reason on their 
side. Like ipany Impressionist painters, Lavery 
has been influenced by Japan in his decoration. 
The exhibition of this year of a representative 
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serieB of his work in London showed him a many- 
sided if unequal genius. He has even become 
a fashionable woman's painter^ but he seems 
moro at home painting sunlight on a beach or 
sketohes of Pavlova. Lately he has given us 
beautiful Swiss nature-studies, ono of which the 
Edinburgh Gallery has been shTOwd enough 
to purchase. Another great name is that of 
George Henryk hut in spite of tho fatst that ho is 
now an Academician his work is t(jo little known. 
It is of exquisite merit, and both in portraiture 
and figure painting he excels. True decorative 
beauty governs all his work, for he is a designer 
par excellence^ and joins hands with Lavory 
in showing forth the joyousness of human 
life. HomeTa thickly-painted, richly- coloured 
Japanoso-like children appearing out of and as 
part of some gorgeously lit vegetation appeal 
to us all, even if we somotimos crave for a some- 
what different subject. Put really we carmot 
have enough of such brillianoe of colour effects. 
Ja7ma PeUermn is perhaps the most individual 
artist of tho group. His landscapes fulfil all 
pictorial conditions to a high dt^grc3e, but over 
an<l above that ho intorhisea all with a sensitive 
poetical atmosphere. Ho thus, as few men 
have, represents the inner reality of a scene, 
with no false sentimentalism and no outside 
literary appendage, but by tho beauty of his 
own vision and a delicate appreciation of tho 
subtle colour harmonica of tho natural world. 
His water-colours are of supremo distinction. 
Needless to say, liis work has btxjn sought aftor 
on the Continent as well as at homo. It is 
intorosting to note in ptusKing that liis son, 
H. C, Paterson, is gaining a name among the 
younger Edinburgh artists as a painter of un- 
doubted talent. Walton is the fourth of tho 
Glasgow portrait painters who are thus shown 
to have an extraordinary wealth of ability, for 
it must be remembered tliat little as is the 
mention made of these and tho remainder of tho 
group, any one of them by himself would lift 
his native coimtry from obscurity to artistic 
fame. Walton has the same vari^ powers as 
Guthrie. Whether he paints some academic 
notable crudely clothed, a little girl, or an imagi- 
native water-colour, ho succeeds in all in obtain- 
ing justness of drawing, tone, and atmosphere. 
A collection of tho work of the Itito Joseph Cran- 
hall in this year’s Scottish Academy showed to 
a wider public the genius of this groat painter 
of animals and animal life. One has only to 
compare him with Landseer to appreciate what 
Impressionism has done for art. Here, what 
is seen is depicted, but with no want of selection. 
The unessential is ignored and beauty of pictorial 
representation is achieved. WTiother it is a 
fowl or a gorgeous Spanish bull -fight that is the 
subject, over all the artist’s touch reigns. 
!>. Y. CammnCa fame rests mainly and surely 
on his genius as an etcher, but as a painter he 
every year adds something of high merit. He 
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has painted portraits and figure studies, but of 
late years most of his compositions have dealt 
with mountain scenery. Coupled with an ex- 
quisite observation of nature, natural to an 
etcher, he within a small compass of tones 
creates broadly -handled effects of great dignity 
and beauty. W. F. Maegregor as a colourist 
has few poors among landscape painters, and 
aeoma to come nearer his French colleagues 
than the other Scotsmen. Ho alw'ays shows 
clear thinking in his schemes and a consequent 
.sureri(«8 of touch that give the appreciative 
onlooker untold delight. Other painters of 
this movement all producing remarkably able 
w ork are Alexander liochc, George Pirie, Whitelaw 
llatnilton^ Harrington Mann, and Macaulay 
SU'LU'n807i, tho imaginative landscapes of tho 
last named being far too seldom seen, although 
the Glasgow Gallery has a beautiful specimen of 
his art. 

Two men who cannot be classed as Impres- 
sionists greatly influenced the Glasgow School, 
J. M. Whistler and W. McTaggart. The former, 
who in nationality prided himself on being an 
American gentleman, spent so much of his life 
in London that ho must hero have notice. In 
many w-ays he was the greatest artist of tho 
cc'utury. Influenced at first by the French, 
but relying on an extraordinary and peculiar 
individuality of his own, he created a style of 
his own that reminds me now of Manet, now of 
Japan, now of Velasquez. But even then a lot 
has been missed out. He worked in most 
mediums, his etdiings and lithographs and 
dcH^orations being especially sought after^ 
though as an etcher he has not quite the same 
fame as during his life. His “Nocturnes,** 
w onderfully imaginative compositions, usually of 
low tone but extreme del icacy, gave rise to heated 
discussions, including a famous libel action. 
Since thou critics have been led by tho hand to 
tho Thames at night and admitted tho reality 
of Whistler's vision. His best-known worlffl 
are the portraits of Carlyle (Glasgow Gallery), 
Mrs. Whistler (Luxembourg), and Miss Alexander 
(IMr. Alexander). Tho appeal of the first two 
is irresistible to everyone, both in the quiet 
insistence of the design and the inevitableness 
of tho draughtsmanship. But unfortunately 
the third is still in tho hands of a private person, 
though ho has been generous in lending it to 
several exhibitions of tho master’s work. One 
can think of no more beautiful picture to char- 
acterise all that is best in late nineteenth -century 
art. Here is art for art’s sake become beautiful 
and true, and no more is wanted. The warmths 
of the black and white harmonies, the human 
element of the little girl not too conscious but 
unafraid, the charmingly intricate folds of the 
dress, the quality of the paint in its representa- 
tion of dress -stuff and hair, the value of tho 
black shoes and hair-ribbon, the beautiful spacing 
of the figure— everything even to the much- 
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thought-out signature of the artist make for 
the delight of the eye and the satisfaction 
of the mind. His other portraits are 
numerous, but all remain secluded in private 
ooUeotions, and Whistler was never an Aca- 
demician. The other artist we have mentioned, 
W. McTaggart, seems to have discovered Im- 
pressionism by himself. Most of his paintings 
represent scenes by the seaside, often with de- 
li^tful glimpses of children on the beach. They 
are masterpiocos of their kind, showing great 
study of colour effects and genius in representing 
what was seen. Ho exerted, as has been said, 
a very great influence on his Glasgow colleagues, 
who could not but recognise in him one of the 
greatest painters Scotland has produced. Even 
his sketches are worth going miles to see, and 
he was not over-appreciated by the lay public 
in his lifetime. 

Another Scotsman who became deservedly 
famous in his short life was the Aberdonian, 
Robert Brough, Though not of the Glasgow 
School he shared many of the ideals of the French 
Impressionists, and his work though unequal 
is very often so clover as to amount to genius. 
At his death at the early ago of thirty-two he 
was one of the most fashionable painters of 
women in London, but here fashion had some- 
how gone on right lines. Tho Tate Gallery 
has his “ Fantasie en Folie,” the Edinburgh 
collection a beautiful portrait, and Venice two 
of his works, but again for the most part mmii- 
cipal collections have ignored him. 

To return to England, mention must be made 
of those who have not to any groat degree 
deviated from the straight path of academic 
tradition. Best known are the archaeologists 
or false-delineators of antique life. Chief 
among those have been Lord Leighton, Sir Alma 
Tadema, and Sir Edward PoyyUer^ to name whom 
is to show how popular such work is, so that 
nothing more need bo said of them. Of one, 
tho late Albert Moore, it must be owned that he 
was an artist in spite of his supposed love for 
antiquity of tho picture-palace style. Both 
in composition and from a decorative point of 
view his works are of great merit, and he did 
not deem it necessary to overload his themes 
with tho curious expressions of Greek senti- 
mentality discovered by these antiquarians. An 
attempt to form a school was made some years 
ago by Stanhope Forbes and his wife, with no 
little success. Thaso Newlyn painters, while 
really in tradition of J. F. Millet or perhaps 
Joseph Israels, have added an English note in 
their representations of flsher life. If not 
exciting, their technique is quite workmanlike. 
It is quite unnecessary here to mention the 
many popular Academy favourites. These will 
be sifted by those who take the trouble to ap- 
preciate what has been written about their more 
able brothers. It is quite wrong, of course, to 
suggest that aU popular painters are bad work- 


men — ^for one thing, they have very often quite 
remarkable photographic if inartistic powers. 

It is sufficient for our purpose to mention a 
few who have individualities of their own. Of 
the older men, two lived short but important 
lives. C. Q, Lawson showed promise of combin- 
ing the best of what had previously appeared in 
English landscape painters with a point of view 
all his own. One of his best is to be seen in the 
Tate Gallery. There, too, one may mark tho 
great talent of G. W. Furse, who also met an 
early death. His “ Diana of the Uplands,” 
in spite of being reproduced so often, is a very 
notable work. Still with us, however, ia 
Mr, Mark FiVtcr, whoso distinguished landscapes 
pat our national pride on the back when wo 
meet with them in a gallery. TTo is more in 
line with Constable than with tho Impressionists, 
but has something of tho latter’s brilliance of 
colour effect. Tho work of Charles Sims, 
Monat Loudan, La Thangue,’i Shannon, S. J. 
Solomon, P. W. Steed, Augustus John, Olyn 
PhilpoU, and other inombors of the New English 
Art Club is always full of interest, being of great 
di.stinction and ability. 

A word must be said in conclusion of tho new 
movement in art in Franco, Italy, and England. 
It has been noted how Impressionism in Paris 
took on a rathtn* too logical and scientific road. 
Within the last few years a reaction has set in, 
culminating in what are called Post- Impress 
sionisni and Futurism, Tho former is rather a 
vague term, and it is with great bravery that 
one attempts to illustrate it. But roughly it 
may bo taken to express the aspirations of those 
artists who, bocJoming weary of degrading art 
to a more method ot applying paint, have dared 
to bring out tho more purely pictorial aspects of 
their art. This can of course be done in many 
differing ways. In J^rris, Florence, Venice, and 
London, to mention only a few placas, one meets 
with pictures with frankly a purely decorative 
character. They are probably inspired by 
Eastern art, and not a few of them have adopted 
Byzantine conventions with very good effect. 
They are anti -Impressionist in their aim, i.e. 
they do not seek to represent what wo call reality, 
but adopting certain conventions of a primitive 
kind they seek to appeal to our admiration in 
exactly the same way as, say, many Japanese 
prints do. But they are quite frank in their 
methods. A rod tree is unknown to our visual 
organs. But in certain compositions such a 
representation will, combined with the remainder 
of the picture, give us a far greater natural im- 
pression than a photograph. These ideals have 
been applied with success to the minor arts, 
especially embroidery. In its purity these 
ideas have no famoustexponents, but many of our 
younger artists have been influenced by them 
in no small degree. They lie at the root of the 
extremely clever and artistic work of such men 
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aa Ja/tnea Pryde, W, Orpen, R. Connard, Gerald 
Kdly^ S, J. Peploe, J. D, Ferguson^ and quite 
a number of young artists in Edinburgh* among 
whom we may mention W. 0. Hvtddaon, In- 
deed* at the moment they are far the most in- 
teresting painters of the day, especially as they 
seem to connect themselves, unconsciously 
no doubt, with movements in the spheres of 
music* poetry, and even philosophy. Probably 
the movement has its limitations* as it is difficult 
at first to see how they can bo applied to por- 
traiture. But in landscape and subject painting 
they seem to have expressed ideas iia their work, 
not regally now indeed, but which have been only 
unconsciously an<l perhaps illogioally or un- 
reasoningly held by the greatest artists of ail 
times. 

The other reactions are of two kinds* Cubism 
and Futurimn. The former is a technical change. 
As the Neo-Impressionists saw all things in 
points, so the Cubists see all things in cubes. 
Their pictures can only be criticised by their 
results. They themselves say that it is only 
some people in the world who aoo things as they 
do, and it is uiiqucstionablo that in modified 
form at any rate their t©(ihnique app(3als to t)ur 
vision. Probably it is a phase. For height(*n- 
ing the colour of a picture it has enormous 
effect. They have adapted their ideas to the 
sister art of sculpture, but hero the statues he has 
seen do notin anyway connect themselves with 
the present writer’s acquaintance with the human 
form. 

COURSE OF READING 

There are few subjects more written al><)ut 
than painting, yet there are practically no 
standard works either in English ov any 
tongue. It has been the aim of the present 
writer to fill the gap for the average unprejudiced 
onlooker* on whom in the last r<?sort depends 
the fate of artistic endeavour. The artist may 
pretend to despise the criticism of the man in 
the street, but he is economically dependent 
on him* for it ia as essential to painting well as 
to live well that the means of existence should 
be at hand. No wonder then that his liveliliood 
is a precarious one. Most of the books on 
painters and painting deal with the lives of the 
artist* and a man has not lived till ho has died. 
That is the reason so many great artists get no 
recognition at all. It is hoped tliat a perusal 
of these pages will at least concentrate the willing 
critic’s eyes on the work of the painter There 
are literally thousands of books written about 
pictures which never mention the works them- 
selves, but it is not sufficient to tell the student 
that visiting galleries alone will teach him how 
to appreciate pictures. No more will the slight 
knowledge of drawing imparted in our board 
Boiiools. Far more valuable than either is an 
acquaintance with the painters themselves, if 


only, as ia not at all usual* they will or can tell 
you what they mean to say. A golden rule 
would be* “ Go about as much as possible with 
painters* see aa much of their work as possible, 
find out what other artists say about it, lend to 
all artists a presumption that they know what 
they are talking about, road but do lujt rex)eat 
what tlio critics say, and go and see the pictures 
again and judge for yourselves. Having formed 
an opinion, see different work and test your 
old opinions a ft^w years after.” Above all* try 
and find out what the artist is saying. If you 
do not agrcf^ with his roproscntatioii, analyse 
your disagreement and give the artist credit 
for common sense. You will gradually form 
a p<»iut of view of your own. Unless you are 
an artist you will not bo able to express yourself 
in paint, but tliat is not your fault; you w'ill 
become what all artists of any medium pray for — 
a sympat-lK^tic api>rociator. 

\Vlien you have got a point of view* it is very 
intorosting to ‘^ornpare it wdth what others have 
written abouu theirs. The best-know'ii writers 
arc Ruskin and Walter Pater. The former 
is a much more valuable critic of architecture 
than of painting, but he always stimulates. 
His Modern Painters opened the way to en- 
thusiasm for Tumor and the English Pre- 
Raphaelites, but it is difficidt to follow him in 
his thundorings for or against Titian, Tintoretto* 
and other Italians. His attitude to Whistler 
and want of attitude to Manet and his school 
rather damn him in the eyes of a twentieth- 
cKHitui’y student, and how such a Mid- Victorian 
will faro when we have settled down after the 
war remains to bo seen. Pater is fantastic and 
lotjks at pictxires from a literary point of view, 
but is always supremely interesting. The 
Renaissance and the Miscellaneous Studies both 
contain important contributions to SBsthetics. 
From much the same standpoint J. Addington 
Symonds wrote his Renaissance in Italy, which 
gives the Italian ideal an seen by tlie cultured 
l^higlishman before the days of Marinetti ar^ its 
best. It is quite unnecessary to read Crowe 
and Cavalcasolle’s tomes. The only book con- 
taining the essentials of painting is R, A. M. 
Stevenson’s Velasquez, a small but wholly in- 
valuable work, worth far more than all the 
tomcvS on aisthetics ever written. It gives a 
complete aptdogia of the Impressionist ideal. 
The same author’s Rubens is no l>otter than 
hundreds of lK>oks of a similar kind written 
every year. That is not to say that these should 
not be consulted. They are very handy for 
reference, but the unfortunate fault of nearly all 
of them is that the writers do not come down 
to earth and tell the reader why they like or 
dislike the pictures in question. They tell 
everything about the writer’s mother and his 
love affairs. The best series ai*e those of Bell 
and Methuen. 

Quite original and excellent on the other hand 
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is the lately published History of Painting by 
Haldane MoFall, which is of for more real value, 
however much one may disagree with it, than 
Professor Muther's History of Modem Painting^ 
BO much of which seems irrelevant to a non- 
German. In a dift'ercnt form Heinemann*s 
General History of Art, divided into countries, is 
specially handy and ably done — Sir William 
Armstrong writing the English part. A most 
excellent account of French Impressionism is 
given in C. Maudaifs little volume, of which 
there is a good English translation. Oscar 
Wilde’s works and Whistler’s rhapsodies amuse 
and suggest more than they instruct. Modern 
critics are not a little alive to the deficiencies 
of their predecessoi*s, and the work of such men 
as D. S. McColl and Baldwin Brown, even if 
enclosed in extravagant bindings, should be 
consulted whenever opportunity offers. A very 
sound notion of the aims of the nineteenth- 
century artists may be formed from them. The 
Pre-Raphaelite mode of thought is not very 
intense or obscure, but most of the brotherhood 
have written much about it. It is not recom- 
mended that any books on aisthetics be read 
with the exception of Bendetto Croce. The 
treatises of German philosophers and their 
English imitatom should be specially guarded 
against. At the other extreme, time spent on 
technical manuals of painting and pigment even 
by imknown authors is never wasted. Midway 
between those are Reynolds’s Discourses and 
such Lectures as those of Clausen, Holmes, and 
Herkomcr. Of the magazines devoted to painting, 


the Studio and the Burlington are the best. 
Rhythm^ which fulminated for and gave illustra- 
tions of novel themes and modes, is unfortunately 
now defunct. Scattered through newspapers 
and magazines, sometimes declining into book 
form, are the interasting utterances of Roger 
PTy, W, Sickert, Mark Phillips^ Bone. 

A word must bo said about reproductions. 
If you wish to take a living interest in painting 
you must be warned against photographs and 
black and white drawings. These have a place 
of their own in the social life of tho day, but 
they engender colour blindness. At best their 
medium is an minatural convention. Five 
minutes spent in the open air, whether in sun- 
shine, rain, or dark, will teach you more of colour 
than a year of gazing at costly reproductions of 
paintings you have never seen. On tho other 
hand, when you have lox^od a picture and formed 
some notion of it, a reproduction, however 
limited, will prove a trusty friend, recalling at 
odd moments vanishing delight. The little 
booklets of Ooxcans and Cray are specially suited 
to the penniless studtmt, and it is a pleasing 
exorcise to mark one’s criticism of the painting 
on the margin to help the memory in future 
reference, and ensures tho necessary recalling 
of the original on which alone one’s criticism 
and appreciation can be based. It is needless 
to add that one of the aims of this article is to 
depreciate such patronage of art os is evidenced 
by the annual purchastj of a book of the year’s 
Academy pictures. 

J. Macphichson. 
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Greek and Roman* — The moclem educated man 
desirous of appreciating? contemporary sculpturo 
and learning how it has developed need con- 
centrate his mind only on the work of Greece, 
Rome, Italy, and modern Europe* It is not 
proposed in the following sketch to attempt an 
appreciation or even an enumeration of the 
extant remains of such early rtwios as the 
Egyptians, Indians, and Chinese. If the field 
is limited the quality of the examples will prove 
of quite sufficient interest. 

The earliest Greek work loft to us need noi- 
detain the student. Examples are scatforod 
in the gi’eat m\iseums nn<^l show the usual primi- 
tive defects. They consist mostly of reliefs 
stiff in form, wanting in knowledge of the 
anatomy of the body, conventional in drapery, 
and stilted in pose and suggestion of action. 
The frieze of the Treasury of Cnidiiis or the 
pediments of the Temple of iEgina at Munich, 
the Ludovioi throne at Rome, and a few eeparal o 
statues in Delphi and elsewhere are the best ox- 
ainpies of the work before the fifth century iLr. 

B\at before mentioning tho earliest of the 
masters, Myron, it is perhaps useful to make 
a note of tho general attitude towards Greek 
sculpture. In the mind of the man in the 
street there ai’e two notions, one that tho Greeks 
sought mere types and repeated them ad 
nauseam, and secondly, that the greatest types 
are tho Apollo Belvidero and the Venus d<5 
Milo. As to tho first, it must be taken very 
guardedly. It is true that the old artists 
repeated tho same theme over and over again 
just as the Itolians painted their Mad<)nnas and 
Crucifixions, but in its nature this is not so groat 
a fault in sciilpture as in painting. In tho 
art tho very colours became sterc?otyp<Hi; the 
modelling of the body can never so degenerate in 
tho hands of a master. 

Just because the sculptor is limited in his 
sphere, within that sphere the room for in- 
genuity is very great. Again, just fis in painting, 
a great master was copied by his pupils in 
succeeding generations, but once more tho 
tricks are not so easily acquired. And the 
Greeks, becaxjse of their intimate acquaintonco 
with tho naked form in athletics, could never 
pardon any great departure from reality- 
They might idealise in certain little details, but 
so great care was taken by the athletes and the 
race as a whole of their physique that the 
sculptor did not require to base his ideals on 


anything romoto from everyday life. As to the 
second tenet of the average man, it must be 
clearly imderstood that the centre for admira- 
tion has completely changed. When Winckel- 
mann and Lessing, who were the originators of 
tho modern interest in Greek sculpture, wrote 
their books, they knew nothing of the Elgin 
Marbles and other really Greek work. They 
held up for tho achni ration of the world what 
am now known to bo only copies of original works, 
and decadent copies at that. As will bo shown, 
tho early work and tlie later is easily distin- 
giiishablo, and tho domorits of the ancient idols 
arc exactly of a piece with the debased qualities 
of any other art. 

Myron is famous for his athletic studios, 
instead I of the old rigid awkward poses of the 
subjects wo got activity shown in every muscle: 
legs and arms ore Ixait in play and the body 
itself responds to tho complicated attitudes 
represented. His most famous statue is tho 
“ Discobolus,** or quoit- thrower, the original of 
which has been destroyed, but the two chief 
copies by artists very near in date to Myron aro 
the ^lassini Discobc»lus in tho Palazzo Lancelotti 
in Homo, and two torsos, one in the Vatican, the 
other in the Musoo dello Terrne. His chief 
characteristics are tho muscular distortions of 
the body, conventional hair, and tho indifferent 
expression of the in marked contrast to tho 
exertion of the body. The only other statue, 
copies of which we have, is tho Marsyos, the 
hest example being in tho Latoran Museum. It 
n'presents a satyr standing back in fright, and 
is supposed to belong to a group in which 
Athena is the central figure. The bronze 
statuette of this subject in tlie British Museum 
is a much later copy showing none of the master’s 
qualities. Other statues of which we have 
little or no trace depicted beasts of all kinds and 
a Hermes. His influence is to be noted in the 
athletic subject s of the metopes of the Parthenon, 
tho statu© of which there aro a number of copies 
of an athlete pouring oil, and the Diomede in 
the Paladium. 

Next wo come to tho greatest sculptor of all 
time, Phidias, under whose supervision all the 
so-called Elgin Marbles, tho pediments, metopes, 
and friezes of the Parthenon at Athens were 
executed, easily tho greatest groups of sculpture 
in tho world, now in the British Mtisoum. It 
is unnecessary here to represent tho arrange- 
ment of the figures of the pediment or to try 
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and identify the figures. It is sufficient to note 
the leading characteristics of the artist as shown 
by them. It is of course impossible to discuss 
the wonder of the work as a whole, it is so in- 
complete, but taking the figures separately and 
mutilated as they are, they are still the most 
wonderful examples of sculpture in existence. 
Perhaps the quality which distinguishes them 
most from all that has gone before and after is 
the unique drapery. Hours can be spent 
minutely examining the details of the three 
** Fates,” as they are called. You may first note 
the general scheme of each, the harmony of the 
whole so simple yet so subtle in its imity. Then 
you recognise the absolute truth of the represent - 
ation, the form of the body sliowing underneath 
the skin and it in turn underneath the thick 
folds. But take the folds themselves and you 
will find extraordinary dolicocy of treatment. — 
little spaces of light and shade and rest for the 
©ye, yet everything, in spite of the complexity 
of line, so simple and unified. They arc like a 
symphony of music — wealth of detail governotl 
by simplicity of idea. And cornparo this afttir 
a time with later work, say the Venus de Milo in 
the Louvre. Notice how perfect the adjust meat 
is, how the sculptor has sailed straight betweson 
the Soylla of convention and tho Charybdis of 
exaggerated dramaticism, how virile everything 
is, yet how untouched by sentimentality. Then 
glanoe at the modelling of the bodies again, 
noting the absence of all staginoss in tho 
attitudes, how certain parts arc brought into 
prominence, but never unduly so. Inevitablo- 
neas and suroness of touch create a great calm 
over all. Then in tho exposed parts, see tho 
delicacy of the flesh tints, to be seen more 
markedly in tho male figures, Th(5aeus and 
Thyssus, or in tho nostrils of tho horses. Hav- 
ing drunk in these and other impressions it is 
interesting to run along tho frieze recognising 
the hand of the master sculptor. A lot of it, of 
course, was the work of Phidias’ pupils, but one 
cannot help feeling in many parts that either tho 
work was executed by Phidias himself or that 
there must have been some other genius in hia 
employment. These are the only examples wo 
can with certainty ascribe to Phidias. He 
was known to antiquity as tho author of colossal 
statues such as the Athena Parthonos and tho 
Zeus at Olympia. A copy of the former in 
Madrid gives us some idea of what it was like, 
but) another Athena, the Lemnian, a work in 
bronze, survives in a copy in Dresden and a very 
beautiful head in Bologna. The quiet and 
unaffected masterliness of the Parthenos is re- 
produced again, though in a different way, in 
the beauty of the hair and the contour of tho face, 
while the Dresden statue gives us some echo 
of the drapery. In the Museo delle Terme at 
Home there is an Apollo which is sometimes 
ascribed to Phidias. It is an early work of real 
beauty. 


If there is any truth in the slight cast on Greek 
art, that it tended too much to generalisation 
andmcchaniool reproduction of the human body, 
the fault must be laid on Polyclitm, The con- 
temporary, if a little earlier, of Phidias, it W€U3 
ho who seems to have worked out the correct 
tricks of his art and embodied them in a text- 
book called the Canon and ilhistrated by a statue. 
His is the type of Greek art in general as giving 
the supremo place in technique to proportion, 
and this, of course, while creating a unique sense 
of rest in his work, is apt to lead to monotony ; 
but that tho Greelcs do not think so is shown by 
tho fact that they at least consiilered him 
their greatest artist. His most famous statues 
were two bronzes, the “ Doryphorus ” or spoar- 
boarer, and the “Diadmnonos,” which represents 
an athloto placing a victor’s wreath on his head. 
Both have been much copied. Wo have no 
early examples of the Doryphorus, but those 
we have, though only Komaii copies, all show 
more or less tho same spirit. rrobaV>ly tho host 
— it is in marble — is at Naples. The man steps 
forw’^ard, loaning on his right leg, the loft foot 
being raised and hardly touching the ground. 
The figure as a whole is heavy, or, os we should 
say, stumpy, and the muscles aro aUw'cll marked. 
By his loft arm he carries a spear on his shoulder, 
and tho rather bullet-shaped head is inclined in 
the same direction as the right leg. There is 
little expression on tho face, and tho hair, closely 
curletl, does not dist urb tho original contour of 
tho head. As contrasted with this typo wo 
liave tho Diudumcnos, a later bronze, in many of 
tlie co 2 :)ies varying very greatly from tho earlier 
work. Polyc;litns belongs to tho Argive School, 
with those heavy characteristics already noted, 
while most of the coy)if'S and all tho best ones 
show marked AUio infiuence, representing much 
more slender }>ro])ortions, less impassiveness, 
and more delicacy of expression. Whether this 
is wholly due to tho copyists or partly to a 
change in tho sculptor himself is doubtful. 
Tho Vaison copy in the British Museum is 
what we should expect from the author of the 
Doryphorus. Against that may bo placed a 
bronze head in the same museum, remarkable 
ft)r greater freedom in the hair and tho absence 
of heaviness in tho face. And at Cassel and 
Dresden these qualities are seen to be still more 
strongly marked, and in addition the texture of 
the skin is more “ Attic.” In a complete copy 
of the Diadu monos found at Delos, and now in 
Naples, the muscles are far less marked, and when 
all these are taken together it seems impossible 
to escape the observation that in his later 
stages Polyclitus toned dow^ the heavycharacter- 
istics which have always been associated with 
his name* On the other hand there is a great 
difficulty. The whole tendency of Greek and 
Homan art was towards effeminate work, 
lightness of proportions, attitudinising, and 
sweetness of expression shown by the texture 
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of the marble. One more example must be 
mentioned, a very beautiful bronze head in the 
Louvre, found at Benevontum. Another statue 
of this master’s which has given rise to much 
discussion was the “ Wounded Amazon.” The 
copies fall into two classes. In the first, the 
wound in the right heart is practically ignored, 
and the right hand of the woman is raised over 
the head, thus bringing out the muscular indica- 
tions we noted in the Doryphorus, an action 
which naturally would intensify the pain. This 
is probably the true Polyclitean idea, and us 
good an example as any ia that in Lansdowne 
House. The others, of later date, show the 
Amazon pitying her wound, and sho draws away 
her garment from the sore. In the first the 
drapery is simple and the second morc^ elaborate, 
the hitching up of the centre part being wholly 
delightful. 

The average man to-day, as was the case in 
Greek times, when ho thinks of Greek or even 
classical art, usually remembers the vari(jus 
statues of Venus to be met with in the gn^at 
museums of the world. Praxiteles Aphrotlito is 
the mother of thorn all. In it was summed up 
all the fomininelovoliness of the time, and it was 
only in later decadent years that the f rue glory 
of his work was spoiled by copyists. TJio only ex- 
tant example of his genius is, however, a Hermes, 
but if we are inclined to regret that the mure 
famous statue is lost, we in this case have cause 
for unbounded joy in that we really possess in a 
state of excellent preservation a really original 
statue of the period. It is almost complotts 
the right arm and lower parts of the legs alone 
are wanting. Hermos holds in his left arm an 
infant, Dionysius, who stretchers forth probably 
to catch a bunch of grapes offered by the de- 
stroyed right arm. The figure rests easily and 
the head is inclined in the direction of the 
child, but Hermes looks past it. There are no 
obtrusive muscular indications os in the work 
of Polyclitus, and the proportions aro altogothcr 
more slender, yet the modelling is sure and tlie 
surface of a beautiful texture giving full cfYert 
of light playing on the flesh and a delightfully 
impressionistic treatment of the hair; the 
drapery too on the left arm is a masterpiece t)f 
restrained realism. But to his contomporarios 
it was as a sculptor of women that Praxiteles 
was known, and' his love for Phryne, an uncon- 
ventional lady of the day, has become proverbial. 
The best-known statue was made for the 
Cnidians, and the best copy we have, though the 
drapery at the feet is a late addition, is the 
Vatican statue with that name. Venus is 
represented as just entering her bath, her left 
arm letting fall her garment on a vase and her 
right probably shyly veiling her nudity. But it 
is incomplete. One of the chief points to note 
in the post\ire is the absence of all exaggerated 
feelings of modesty. The Venus de Medici, on 
the other hand, t^owa a consciousness of sex 


and spectators unknown in the earlier copy. 
And again wo may notice tho sure modelling of 
the body, especially the chest, the delightful 
harmony of line and the great ease of tho whole 
figure, poised for the most part on the right leg. 
The rounded features should also bo noted and 
contrasted with the oxaggoration of these 
qvialities leading to sensuality in later copies. 
A fine houd known *as the Kaufmann head is 
to bo flocn in Berlin, but a still better one and 
one that is by some considered an original of an 
Aplirodito or Phryne is the 8o-<5alled Petworth 
head, which shows tho play of light and shade 
in a retnarlcablo degree, as well as slighter and 
more detailed features. Another beautiful copy 
well worthy of inspcxjtion is the Aberdeen head 
ill tho British Museum. What is called tho 
To%vriloy Vcnius leads us on to tho class of which 
the V^mus de Milo and Aries in the Louvre are 
the best known. They represent a woman with 
tlio lower part draptul, and a still finer and less 
efieminato i;opy is soen in a torso in Athens. 

Wo have soon that for the most part the groat 
ago of Greek sculpture maintained an impassive 
expression, but with Scopas wo find tho com- 
mencement of that characteristic which is so 
evident a feature of Hellenistic and later work. 
Yot he is probably rather older than Praxiteles, 
that is, he flourished in tho beginning of the 
fourth eentuiy n.o. Tho largest remains of his 
own or his pupils working under his influence 
aro tho sculpluroH of the Toinplo of Tegea, parts 
only of which exist for us. His peculiarities all 
indicate a passionate outlook on life. The eyes 
aro especially characteristic. Just over the out- 
side corners a small part of tho brow wells out, 
overshadowing tho upper eyelid with a remark- 
able efieet, and this is iiitensifiod by the distant 
gazo procliiood by tho widely opened eyelids 
shortened in length. The nostrils too are 
tlilatoil, and tho lips not completely closed lend 
a note of passion to the whole face. There ia a 
much mutilated statuette in Dresden, evidently a 
copy, though a late ono, of a Maanod, formerly 
in the Temple, wdiich shows tho lengths this 
sculptor wont in his realism. The subject of 
course would bo just to his liking, but the execu- 
tion, judging even from tliis copy, was for re- 
moved from later developments. Nearer home 
in the British Museum we have a very beautiful 
Cnidia Demeter which repays the closest 
attention. Tho story of this goddess wandering 
through the world in sorrowful search for her 
daughter and refusing to be consoled is perhaps 
the most beautiful in Greek mythology, and the 
idea is completely realised in this work. The 
passion of a Msenad is not here, but the com' 
biiiation of intensity of feeling and the re- 
straint to be associated with a goddess, albeit a 
mother, is perfectly understood. The drapery 
is subtly designed, showing at once confusion 
and hai’iuony in a most masterly manner, and 
the whole gives us the represeutatioa of ti-uo 
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son'ow aa opposed to sickly sontimentalism. 
If it is a copy it is by a pupil who was very near 
to Soopas in feeling and execution. Of another 
work by this sculptor, the Meleager, we possess an 
excellent copy, also in the British Museum. The 
famous statue in the Vatican is a late copy, but 
in the Villa Medici at Rome there is a beautiful 
earlier copy which it is most instructive to 
compare with it. English readtjrs will got an 
object-lesson on the ditforence between the two 
copies from a plate in Professor Gardner’s 
Six Greek Sculptors. A glauco will show the 
vacant inanity of expression in tho Vatican copy 
and the refine<l realism of tho Medici hoa<^^l. 
Tho famoas “ Ares Ludovisi ** is another copy 
of tho artist’s work. Tho remains of tho tomb 
of Mausolus, now in tho British Museum, if not 
wholly by Seopas, must certainly have been 
executed by those under his innuenco ; and as 
a typical example mention may bo made of tho 
Charioteer from the frieze, tho design of tho wind- 
blown drafKsiy and tho whole body, mutilated 
though they are, being very characteristic. 

The last name in the great age of Greek 
sculpture is that of Lysippus. Till some years 
ago the “ Apoxyornenus ” in the Vatican was 
supposed to show best tho chief qualities of 
this delineator of atliletic life, but Professor 
Gardner and others have preferred to look on it 
as rather a late copy, and have given more 
attention to an “Agias ” found at Delphi, which 
they say sums up, it may bo, his earlier stylo. 
He was well known to tho Greeks as an adapter 
of the Polyclitean atliletic ideal, liis works show 
far more lightness in every way. The stum[)i- 
ness is gone and elasticity takes its place. By a 
readjustment of tho older proportions of the 
body, especially in the legs, tho height of the 
victor is increased. The muscles have a less 
primitive obirusivencss ami greater firmness. 
But it is in the treatment of tho face that the 
differenoe between tho two sculptors is most 
marked. The Agios connects with the Seopas 
style with a variation. Tho eyes by somewdiat 
similar means become concentrated, the gaze 
intenslBod, the foco itself is made smaller, the 
hair is more impressionistic. In tho Apoxyo- 
metius, on the other hand, though there is a touch 
of all these traits, everything bearing on tho 
height being intensified, the general expression 
is far less dramatic and realistic, being far more 
gotieralisod, and the muscles of the body are more 
learnedly detailed. Lysippus was tho Court 
sculptor to Alexander, and executed many 
commissions for those who devoted themselves 
to his cult, so that most of the emperor’s busts 
we see in museums show his influence. On© of 
the best in the Agins stylo is a head in the 
British Museum, ofisily recognisable from its 
6oilB of hair hanging down on each side of the 
face. The expression is a very fine one, from an 
artistic point of view, tho eyes showitig tho 
xoa^n^ of both Scopes and Lysippus. 


T/ie HeUenistio Age . — After the fourth century, 
as has been noted so often, sculpture declined, 
befjoming more generalised in expression, 
efik>mjnate in sentiment, and dramatic or 
“ stagey in action. But in what is called the 
Hellenistic ago, i.e. the years immediately follow- 
ing the fourth century, thero w^ore executed 
somo works which still hold our admiration. Of 
these, passing over the set of Niobe’s children in 
the IJfiizi Gallery in Florence, mention must be 
ma^le of a beautiful statue of a young man 
excavated at Subiaoo, now in tho Thormjs at 
Rome. If tho pose shows how late it was 
oarvod, tho modelling and delicacy of tho fiesh 
texture is worthy of prolonged study and leads 
us back inevitably to Praxiteles. But the b(^st- 
kngwn statue of this period, and not unworthily 
so, is tho “ V ict<.>ry ” from Samothrace, which has 
such an imposing jxwition in the entrance 
staircase of the Louvre. In spite of all the 
dramatic power and restlessness of the drapery, 
thero yet remains nut a littlo of that artistic 
restraint wo Saw in tho Parthorion “Fates,” and 
tho modelling of tho figuro seen through tho dress 
is superb. Better known, but with much loss 
good reason, is the so-eallod “Dying Glatliatot” 
or Gaul at Romo, in wliieh tho faults observable 
in kikjt works a])pojn‘. Thero is no divine 
seriousness : littlo inovita)>l('iiess of techiiiquo 
and none of composition, and tho hair and ex- 
pression show^ how subsidiary iu tho sculptor’s 
mind was his art to dramatic fooling — all the 
world to hiju woa a stage. 

Mediaeval ScuIpture.^ — It is i^erhaps unusual to 
separate tho sculpture of our churches and 
cathedrals from tlio architect ure, but for the 
sake of completeness it is convenient to do so. 
After tho Roman world ceased to exist and the 
influence of Roman copyists of Greek work no 
longer dominated the artistic world, there is 
a big gap before sculpture proper came to its 
own again with the Renaissance. But tho gap 
is not so largo when we glance at tho architec- 
tural sculpture of tho period. Wo then find that, 
though in a different direction, the sculptor’s art 
was by no means without expression. As has 
been noted, every workman was an artist in 
stono in tho mediwval period ; tlie guilds would 
permit no scamped work, and thus the men 
whom wo should now call masons produced 
sculpture that all the world journeys to see. 
In tho Romanesque period wo do not find much 
ornamentation either in the fronts of the 
churches or in the carving of tho capitals, but 
to tho twelfth and thirteenth centuries it abounds 
in all countries. In Chartres Cathedral, pro- 
bably tho finest building in France, the early 
figures show strong Byzantine influence, but 
litljle injured as they are they give great isesthetic 
satisfaction. These along with the later work 
make the soulptures on the W'est front and the 
north and south porches the noblest display in 
tho country. They are untinged with Roman 
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decadence. If primitive, they show extra- 
ordinary delicacy of treatment and beautiful 
exocation. They are not things by themselves, 
but, like the stained glass within, iiioy deeply 
intensify the effect of the building as a whole 
by their individual merit. Of much less equal 
merit and later in date are the figures in Amiens. 
Those on the west front yield in importance to 
those in the transept, especially on the south side. 
They have not been so well preserved as tliose 
at Chartres, but they form fitting companions 
to the woodwork of the choir in making the open 
Biblo of this people’s church. To inontion one 
other town — Rouen possesses work of still 
later date (fourteenth century) in the Cathedral, 
St. Ouen, and St. Maclou. In these we do not 
observe the same delicacy of troatinont as in tlxo 
earlier work, and comparison of the throe towns’ 
fronts gives an excellent illustration of even at 
this time the flamboyant trend of the sculptor’s 
tool. 

The oxcellence of the enrlicst s<iulpture of Iho 
cathedrals at Florence, Pisa, and other towns 
of Central Italy, pales before the brilliant richness 
of the capitals of the Doge’s Palace in Venice. 
Rnskin has treated so fully of these, and so 
justly on the whole, that it is unnecessary to 
repeat anything here. They repay hours of 
minute examination oven under a broiling snn, 
and no building ecclesiastical or secular can 
show greater wealth. The best of thorn fulfil 
all the canotis of sculpture of any age, and the 
worst would induce admiration, if they were 
not put to shame by their more lifelike and 
exquisite brethren. At the other extreme are 
the famous figures inside and outside Milan 
Cathedral, which in spite of their costliness seem 
to infringe all the ideals of architectural sculp- 
ture, while taken by themselves they leave the 
onlooker unimpressed. They might all have 
been ordered from a first-class Birmingham firm. 

It cannot be said that in quantity England 
can compare with France in the sphere of 
architectural sculpture, and indeed it has been 
the fashion to ascribe any that does exist to 
foreign workers. Yet there are no real grounds 
for doing so. Some of the mtjsb interesting 
early Christian sculpture in tVie world is to bo 
found in the Celtic stones or crosses of Scotland 
and Ireland, which show in a rt^markable way 
both decorative ideas and exquisite execution. 
It is unfortunate that for the most part they are 
not easily accessiblo. They are formed, of course, 
from conventional geometrical patterns, but they 
and their contemporary work in bronze and 
parchment show how highly trained the native 
workers in the monastery or in the workshop 
must have been. As in* other countries the 
earliest stonework shows great primitiveness. 
At first the architects of our churches scorned 
decorative detail, nor did the Norman style 
leave much room for it, and it is not till the early 
English period that we find any prominence in 
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a building given to sculptured figures or capitals. 
As to the latter, it may be stated at once that 
with the development of English Gothic the 
carving in low-relief of capitals, corbels, &c. 
reached an excellence and refinement of natural 
representation unsiirposscHl in any other countiy. 
In fact, in the writer’s view, the fresh direct- 
ness of these representations seem to him the 
crowning glory of English work, and thereby 
usually tlistinguish it from that of other foreign 
Countries. More ambitious are the famous 
angeJs in tlie spandrels at Lincoln, which arc in 
the best stylo, the attitudes and expressions of 
which have no false notes, but are noteworthy 
for exquisite workmanship. At Salisbury and 
AVeatnunster they are almost as good, but pride 
of phico must lie given to Wells for its varied 
wealth of sculpture. Here all details are de- 
lightful in their purity and satisfying in their 
d('sign. Only loss rich is the west front of 
Exeter, though the stone luis weathered badl 3 \ 
Piirbock mar]>lo.n native Dorsolshiro limestone, 
boc‘,ause of it s polish gavts rise to a new school of 
workers, cliiefiy to bo seen at Westminster and 
the Temple Church in London. In turn it gave 
pLico to alabaster and wood, chiefly used for 
tombs. Being easily wa)rked, it failed to exact 
the highest skill from its carvers. But the 
downward turn had boon taken, the difficulties 
surrounding tlio earlier workers hod made artists 
of tliern, but with the Perpendicular stylo wo 
share the flamboyant nonsense of our continental 
friends. 

Italian Sculpture. — Wo have now to return 
some years and trace a unique development 
of sculpturo in Italy from the earliest Gothic 
period to the full lienaissance. Our first great 
names are the Pusaiii, Nicola and Giovanni of 
tlie thirteenth and Andrea and Nino of the 
lirst half of the fourteenth centuries. In the 
hands of these and their pupils the art is still 
subordinate, or rather apart of architecture, and 
as a result reliefs of all kinds abound. It must 
always be remcmberecl, and we note it especially 
in architecture, that the Roman element never 
r*5ally disappeanxl iii Italy. Men of artistic 
sense seem at no time to have been quite in- 
different to such remains as W'ere public of the 
earlier art, tho\igh they may have ruisunder- 
stood their ideals. Thus wo find that in Nicola 
Pisa’s pulpit the influence of classical vases is 
remarkable. The northern artists had no such 
examples before them, so w© find a fresher, more 
realistic treatment in their carving as in their 
architecture, for both were on© and the same. 
Other examples of the early Pisan school are 
the Sienna pulpit, a fountain in Perugia, and the 
pulpit of S. Andrea Pistoja. The lost, by 
Giovanni, shows much less imitation of tradi- 
tional types, freer imagination and execution. 
But attractive as it is to dwell on their works 
and those of Andrea, whose bronze gate in f-ho 
Baptistery must never be overlooked in admir- 
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ing Ghiberti’s later work, we must hurry on. 
The beautiful sculpture of the Doge’s Palace 
has already been mentioned, and is of this period. 
As has been noted, it is worth risking the 
contumely of being a prcfervid Ruskinite to 
say that in execution, composition, beauty and 
richness of detail and quaintness of imagination 
they surpass anything of their time. Orcagna, 
a pupil of Andrea, is best known for his gorgeous 
shrine in Di San Michele in Florence. His pro- 
fession of goldsmith is very evident in it, yet 
its architectural design is carried out with 
consummate success. We now pass to the 
Baptistery gates at Florence, and if wo wish 
a lesson in the achievement of Ghiberti, all we 
have to do is to test in tho Bargello the decision 
of the judges in tho competition, for Bruiiol- 
lesclii’s and the winner’s trials are still to be seen 
there. Again, it is most interesting to compare 
Ghiberti’s first gate with his second essay. Tho 
latter, though the more famous, shows tho 
beginning of that intense love of experiment, of 
pushing knowledge to its limit, which unfor- 
tunately is not an artistic quality. Wo admire 
the wonderful perspective, tho audacity of the 
realistic execution, bub we shall probably return 
to the first gate as bettor realising the ideals, if 
limited, of bronze relief. Only ten years 
separates the liv'es of Ghiberti anrl Donatello 
(1386-*1466), and with him sculpture regains 
its primacy os an art. His works are excellently 
and complotoly shown in original or cost in the 
Bargello. The St. George made for tho outside 
of Di San Michele may interest English visitors 
for its subject, but tho David sums up best the 
essence of the artist. Purity of sentiment, 
mastery of tecliniquo, and singleness of purpose 
characterise all his work. Chief ore tho little 
J ohn tho Baptist, the organ stalls in the Cathedral 
Museum, tlio delicate relief in S. Croce, tho 
"Judith and Holof ernes,” tho bas-roliefs of the 
pulpit and the reliefs and statues in the old 
sacristy of San Lorenzo, and the equestrian 
statue of Gatteinalata in Padua. It is doubtful 
whether anyone has emboiliod so adequately tho 
Florentine ideals of the period as did Donatello : 
you note in his work the first flush of a groat 
corporate fnovemont in intellect in art, and 
perhaps abo\'o all that tendency towards the 
rhythm of music that Walter Pater considered 
the minor reality of all art. His pupil Verrocchio 
is one of tho most remarkable names of all time. 
The statue of the Condottieri Bartolommeo 
Colleoni before the Souolo di San Marco in 
Venice is the greatest equestrian statue in the 
world. It is not wholly his work, for ho died 
before its completion, and its details were filled 
in by Leopardi. Horsemen might take a lesson 
in riding from its muscular display, but it is 
far from being a mere feat in modelling. No 
line of the work is out of place, the proportions 
of horse and rider are, ono would think, perfect, 
tbe exact position of the horse on its pedestal 


is itself a bit of decorative and realistic genius, 
and there is over aU the true artistic qu^ty of 
restraint. Bub ho was not a one-book man. 
His bronze of David in the Bargello is famous, 
and justly so, for it is also the prototype of the 
notorious Leonardo foco. Da Vinci being liis 
pupil, but it may be studied for no mere facial 
coincidence. Many refuse to the form of the 
body and its drapery the quality of truth to the 
subject, but to tho present writer at least such 
criticism seems misplaced. One sees in tho 
curious half -shy, half -boastful figure the essence 
of the Bible story humanised. Here is a young 
boy with a big cuirass in tho first fiush of victory. 
He is not quite sure whether he has done right 
or wrong, but the roguish feeling will out. The 
quaint dress intensilios the ex|)res8ion, making 
all of a piece — an altogether delightful study. 
None of his other works come up to these two, 
but those in the Bargello are well worthy of 
attention. 

The sweetest name in Italian art is undoubt- 
edly Luca della Robbia^ the inventor of that 
glazed terra-cotta ware which has charmed 
posterity as much as it charmed his own 
patrons. Apart from that it is sufficient to 
mention his organ loft to bo compared with 
Donatello’s in tho Cathedral Mustnim. BotJi 
aro very beautiful in different stylos. His 
terra-cotta work is remarkable for delicacy of 
modelling and lino, swootnoss of portraiture, 
simplicity of theme, and a perfect adaptation of 
stylo to xnedium. Tho best place to study 
them is again in tlie Barg<?llo, but luckily we hav^e 
ono or two specmions in South Kensington, and 
they aro to be found all over Florence. His 
nephew, Andrea, of tho infants opposite the 
Spedalo degU Innocenti in Florence, was no 
unworthy follower, but after him his descen- 
dants kept the secret of manufacture, but did 
not inherit tho ability of its inventor. Luca 
was content with delicate blues and whites: 
gaudiness of colour, crudeness of design, and 
feebleness of execution are the characteristics 
of the later work, which unfortunately aro most 
to be met with in our museums. Better 
followers of Luca were the sculptors Roasdino^ 
Mino da Fieaole, and Benedetto di Magani. 
The first named is best known for a wonderful 
monument to the Cardinal de Pertyallo in San 
Miniato in Florence. Tho canopied design Is 
a iiiastorpiece of its kind and the figure admirable 
in execution. It is not too much to say that it 
reaches tho highe.st watennark in Renaissance 
work of this description, and is a splendid touch- 
stone for judging other sculptured monuments. 
Mino fares well in the comparison, though his 
work is mannered, and Benedetto’s best claim 
to fame, and it is not a formidable one, lies in the 
pulpit in S. Croce. Deaiderio da Settegnano was 
given rather to exaggerated ornamentation, but 
this does not prevent his monument to Carlo 
Marsuppini in the same church from lx»ing a> 
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mastorly pioce ot work. In tlio Bargcllo there 
are many works, small in size but delicate in 
technique, of all these sculptors which ought not 
to be overclouded by the greater masterpieces 
to be seen in this museum. Andrea Sansovino 
of Florence continued the floridness of the late 
fifteenth century » and his pupil e7«f;o6o of Venice, 
whose statues on the Scala d’Oro are not nearly 
so fine as liis bronze dooi-s to the sacristy of 
St, Mark’s, is entitled to groat fame only as an 
architect. For sculpture had fallen onco more 
upon evil days. The “ Mercury ’* of Qian 
Uofogrna (1524-1608) in the Bargello is famous, 
and if it had not been so much re- or perhaps 
misre -produced we might more appreciate its 
undoubted cleverness ; but other works, notably 
his equestrian statues — one opposite the Palazzo 
Veochio,tho other in the Piazza dclP An nun ziata 
(the latter in spite of the literary association 
of Browning^s “Statue and tlie Bust”) — fail to 
impress us. 

Benvenuto Cellini (1500-1571), that most 
adorable literary rogue, was made of finer stuff, 
but even he delights us more as a figure than as 
an artist. Probably the famous Perseus in the 
Loggia do Lanzi and the few statuettes in the 
Bargcllo do not give us a satisfactory notion of 
eithc^r hia versatility or the excellence of his 
technical abilities. He stands to us now as the 
ideal of the artist craftsman, a personago the 
best men of the twentieth century are socking to 
revive. It was nob only as a jeweller that ho 
turned everything he touched into gold. Con- 
temporary with Cellini there lived the over- 
powering Michael Amjelo Buonarroti (1475- 
1564), whose life an<l work stand out os a rock 
overshadowing all around him. Painter, 
draughtsman, p(jet, aieliitect, scientist, and 
politician, ho excelled all others by the power 
of his thought and the excelling nature of his 
technique in the art of H<ndptiu*e. Hia best- 
known works are the “I>avi»l ” in the Academy, 
and the “Pieta ” in the Cathedral of Florence, a 
more famous **Pieta” and the “Moses” in Home, 
the “Bomid Captives ” in the Bargello, Louvre, 
and BoboU Gardens, and the tombs in S, Lorenzo, 
Florence. Of these we may take the last as 
illustrating his style. His life was -a weary one. 
One of the first intellectuals of the Renaissance, 
a man of extraordinarily deep religious feeling, 
he was doomed to be the plaything of succes- 
sive unappreciative patrons. Like every great 
thinker, he arrived at no melodious and simple 
philosophy of life. Ho was never satisfied. All 
this is displayed in hia work, most of which, 
probably intentionally, is left unfinished. The 
tombs are placed in the new sacristy of B. 
Lorenzo designed by' the sculptor, and com- 
memorate the two Medici princes, Guiliano and 
Lorenzo, The former, surroxmded by Day and 
Night, IS a cheerful figure, full of energy and 
confidence. With what a proud grasp does he 
hold the baton. He is exactly the opposite of 


365 

the traditional strong quiet man the stage and 
novels produce for our admiration. He is full 
of “ trenchant force and w ill like a dividing 
spear,” a prince of the Renaissance world. 
Opp(>sito this tomb lives for ever the epitome of 
the intellectual life of man. Full of gloom this 
idealised figure sits, pondering over life and 
giving no answer to his thoughts. Beneath 
him sit Evening and Dawn, so different in their 
attitudes: the imagination runs riot in con- 
ceiving what these figures represent. No 
artist in any medium has so successfully de- 
picted the higher life of man, man’s nature or 
higl)i*st self, than did Michael Angelo in the 
saeritily. It is unnecessary to add that the 
lives of the Medici do not correspond. His 
technique is noticeable for the wonderful 
anatomical modelling, the beauty of the flesh 
colour, the truth of the light and shade, the 
reality of the postures, the absenco of all pretti- 
luss or sentimentality. The designs of the 
individual figures and of the whole form one 
glorious symphony, intricate in detail, grandly 
simple in their harmony. A divine quiet over- 
rules all and compds worship. No other 
cluireh or edifice gives rise to higher emotion 
than this sacristy. Death is shown in her 
victory, death with doubtful hope of better 
things, but it is the death of men who have 
fully lived. Some of the figures, os also much 
of his other works, are unfinished, and it is 
questionable whether the artist, like Rodin, with 
whom ho interestingly compares, intentionally 
adopted this iinprc'ssionistic manner. It is 
unnecessary to argue the point, as it is evident 
that in no cases except the “Bound Captives,” 
at which he was at work when he died, do the 
statues snlTcr any detraction because of their 
condition. It is interesting to note for students 
that wax models of the tombs, purporting to be 
originals but showing somewhat different 
designs, are to be seen in the Scottish National 
Gallery. 

French Sculpture. — We have suggested how 
Italian monuments took on a baroque quality, 
but it may l>e added that in other ctujntries 
Renaissance sculpture presents a soxfy spectacle. 
The difference between the old medifieval work, 
so lovingly executed, is evident in nearly every 
country. Here and there — in Nuremburg in 
particular — you find minor work such as altar- 
pieces and statuettes wdiich redeem the ago 
from oblivion, while again a few tombs stand 
out in our minds as connected with better days. 
Floridness, however, abounded. The Louvre 
has some fine specimens of the work of Goujon 
and his colleagues, the contoinporary of Qian di 
Bologna^ but this and succeeding generations 
w'oro very barren of any real sculpture. Perhaps 
Spain is as interesting as any country from the 
point of view of sculpture of the seventeenth 
century. Religious enthusiasts of that land 
now as then loved coloured images on their 
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altars to carry during Holy Week. MorUanea 
is the first and greatest name, and his best work 
is in wood. Every town in Andalusia and every 
ohuroh in Seville boosts ouo of these painted 
Madonnas, but the genuine statues, for example 
in the unapproachable University Chapel of 
Seville, should not be ignored. Puget (1622- 
1694) is the best of hia tirno in Franco, and later 
Pigalle and Houdin introduced that inanimate 
type of art founded on rank ignorance of tech- 
nique which passed for so long as classic there 
and in England, to bo varied only by profound 
sentimoritalism. Rude and Carpeaux, on the 
other hand, had a personal if decmlent vision 
which haci enormous influence on more modern 
sculptors. The best-known figure in the later 
eighteenth century in Italy was Cannva, but 
it cannot be said that either at the Frari Church 
or at S. Croce his work is at all impressive. 
England is justly proud of Flaxman^s designs, 
but his large pieces of sculpture are failures, and 
the later Chantrey will not keep anyone’s interest 
away from modern w’ork. 

The change, the awakening to reality wo have 
seen in painting, came from Franco, and in no 
art was there greater need. Painting hod 
realised itself long before tho Fraiufo-Prussian 
war, but it may have been the very success of 
the Fontainebleau school, satisfying as it did to 
a great extent most of tlie aspirations of 
artistic man, that allowed tho sister art to 
wander divorced from reality in the desert. 
True, there were some able men working at the 
time, Idrae, GSrome, Beyuer, and FrCmiet, but it 
was not till after Franco had recovered her place 
in the nations and was full of patriotic vigour that 
results of her ambition became evident. Four 
men are conspicuous in tho movement : JuUa 
DaloUt Rodifif Meunier^ and ISarthohmd, The 
first, as we shall sec, in bis “ refuge ” during the 
(>>mmurie bequeathed his inlluenco to England, 
but on his return to Paris he wielded a still 
greater because more general sovereignty. Ho 
is the link with tho older men. Ho accepted 
the older traditions, but gave them life. To 
take tho dead first, Meunier, a Belgian, intro- 
duced the working-man into his art, but not 
with any sentimental object. Ho saw tho 
nobility of labour, the sorrows of tJie miner, that 
modern hero of chivalry, he looked on them as 
expressing most powerfully the deepest and 
truest feelings of modern life, and above all ho 
represents his vision in consummate technique 
and design. Ilis best works are “ Le Guron ” 
and other miner studies, and “Ecce Homo” in 
the Brussels Museum. 

Rodin is a different personality. He is tho 
prince of moderns, reminding you at once of 
Phidiaa and Michelangelo. To the deep senti- 
ment of Meunier he adds tho thought and 
imagination of an intellectual man, and before 
everything he has infused glowing life into his 
works* He knows life in its infinite variety — 


sensuous pleasure, wracking doubt, voluptuous 
love, frenzied despair, all are grasped clearly by 
him and transformed into marble or bronze. 
His modelling, one would think, is tho perfection 
of plastic art, sensitive and sure. Never once 
do you find in all his varied imagination one 
touch of affectation nor any feebleness of design. 
The best gallery to see his work in is the Luxem- 
bourg, which has given him only his due in 
housing the splendid collection there. Amongst 
them are to be noted ‘‘The Kiss,” “The Hand 
of God, “St. John the Baptist,” and the 
“Hanaide. ” “ Lo Penscur ” is fittingly placedin 

front of tho steps of tho Panth6on, 

Bariholome is probably tho greatest and 
finest sculptor of the modern school, but un- 
fortunattdy there is no gallery to exalt his name 
in the public eye. He does not depend on any 
subtlety of intellectual imagination ; his subjects 
are what are called popular, that is to say 
subjects of everyday interest and therefore of 
the essence of life, but no one is further from the 
comrnonpltic^o. Ho has all the brilliance of tho 
traditional outlook on life of liis countrymen, 
but, refraining from firev. orks, contents himself 
with a pun'ly i)lastic ideal, and the result is 
wholly satisfying. The Luxembourg has ono 
beautiful spc^cirnon of his work in marble. 

Sculpture In England. — To make any attempt 
at a complete glance at English sculpture wc 
must unfortunately retrace our steps a moment. 
We have st^on the work of Gothic days to be of 
great interest. After tho fourteenth century, 
however, there is little to excite us till tho 
nineteenth. The porch of St. Mary’s, Oxford, 
has been ascribed to Nicholas Stone, and tho 
shades of Inigo Jones would probably not be 
insulted. Tho Botanical Gardens are a much 
better memento, though his contribution to 
Holyrood Palace is not without merit. Colley 
CibheFs father is the maker of the two mod 
figures on the Bethl(3hem Hospital, but Grinling 
Gibbons is tho best English absorber of the 
Renaissance, and his Jamos II in St. James’ 
Park, though ludicrous in subject, is excellent in 
tcichniquo. Far from it in every artistic quality 
was the work of the rest of tho ” classical ** 
school. Wo have seen how Greek artists, while 
merely representing conventional and traditional 
ideas, were so familiar with the human body 
that they never, even when tho subjects seemed 
least promising, forgot the “ brute ” that is in 
nature. If a God was represented, he was a 
super-man, not a generalised idea with all 
human elements ignored. Seventeenth-century 
sculptors did not grasp this. They aimed at 
vagueness of theme, thinking they hod reached 
a truly chissical mode of expression when they 
showed in marble a repose which was based 
wholly on lifelessness. Greek sculptors, however, 
if they ignored the accidents of life, did not 
thereby lose vital force. Westminster and St. 
Paul’s are full of this period’s work. Flaxman 
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is fiB good a representative of his tiiiio as any, 
and he is rightly most famous for his illustrations 
and not for his 6tatuc3S. This spirit, or lack of 
spirit, lasted till the middle of the nineteenth 
century, for Chantrey (in spite of his busts) and 
Foley need not detain us, for only a little later 
in date there came otir greatest sculptor, Aljrcd 
Stevens (1818-1875). The model of his Welling- 
ton monument should be studied very closely 
in the V'ictoria and Albert Museum, and every 
design in the room at the Tate Gallery, os well, 
of course, as the monuiiicmt itself at St. Paul’s. 
Both from the sculptor’s point of view and that 
of the architect this ia a work of outstanding 
genius. The figures, for example, of Truth and 
Valour for variety and harmony of design and 
beauty of detail make them comparable with 
the greatest works in marble, while tho sculpture 
at Dorchester House repays any trouble there 
may be in getting permission to inspect it. Tho 
work of G, Watts is rather eclectic. His 
“Vital Energy ” in Kensington Gardens is wi'll- 
known, but the “ Clytie,” a bronze of which is in 
the Tate Gallery, and the group at l^aton Hall, 
are still more worthy of adrriiration. 

Stevens was unocjknowledgotl in liis day, and 
his designs mot with ludicrous indifference. 
The originator of tho modern English school is 
tildes Daloxif whom we have noticed among his 
French brethren. During tho Commune he 
taught in England and instilled with gi*eat 
success the true methods of his art into his 
pupils. Hama Thornycroft was the first to show 
his influence by Ins “Artemis ” at Eaton Hall, 
a singularly beautiful coinpoaition, and the 
“ Teucer ” in tho Tate ( hdU^ry . Trafalgar Square, 
Westminster, and the Strand all show his admir- 
able work. Onalow Ford^ again , is more common- 
place, though his “Irving” in the Guild hallGal lory 
is a fine piece of work. J. J\I. Swan is a remark- 
able technician, best known for his studios t>f 
animals. Alfred Gilbert teems with ideaa and 
works them out in the cleverest of ways. Fow 
who pass through Piccadilly Circus can pause to 
look at the Shaftesbury Foui-taiii, but its beauties 
are worthy of a more secluded restJng-placo. 
Winchester has a greatly conceived statue of 
Queen Victoria from his hand, and others of 
his works are the bronze “Icarus,” thcst.atuos of 
Earl Howard at Bedford and of the Duke of 
Clarence at Windsor, and tlie rere<los in St. 
Albana Cathedral. Of the men whose work we 
can see at the Academy, mention must be made 
of Sir George Frampton, Sir W* Ooscomhe John, 
H. A. Pegramt Albert Toft, W. It. Cotton, Gilbert 
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Bayes, Bertram M'Kennal, and Alfred Drury. 
The last named is well .soon in the War Olflce 
sculpture.s, and the work of the first two is 
noticeable for good technique. More ought to 
be said of illr. Derwent Wood, who with Mr. 
Harvard Thomas is probably tlie best of the 
younger men. “ Lycidas ” and “ Thyrsis ” by 
the lost mentioned have been much abused, and 
both have won ultimate fame for their exqiusite 
workmanship. Mr. Epstein has a manner of 
his own, very fascinating in its outlook and very 
clever in its technique. Of the Scotsmen. Mr. 
Pittend/igh Macijillivray and sometimes Mr. 
Birnie Bhind show how eager sculptors in Edin- 
burgh and Glasgow are to blot out the mis- 
conceptions of their predecessors : and it is 
a matter for congratulation that they arc well 
employed oven by oflTicittl bodies. 

COURSE OF READING 

The works cif thc5 brothers Gardner form the 
best reading on Greek and Koman sculpture, 
especially tho Haiuttiook of Greek and Roman 
Sculpture and Six Greek Sculptors. Tho mcHiia}- 
\'al period is dt^alt with in most of the chief 
works on architecture, and Ruskin’s Stones of 
Venice give all tho necessoTy information about 
the Doge’s Pahwjc. Otherwise cathedral sculp- 
l\iro is noticeil only in guido-boolui and short 
essays in such journals os tho Architectural Re-- 
view. Roimissanco sculpture, on the other hand, 
has been much written about, and all the chief 
sculptors hav(5 many biographies. Lord Bal- 
carrc's’ Donatello is c>no of tho best. Addington 
Syn lends gives prominence in his Renaissance in 
Italy to tlie art, usually with ability, but one 
piiLst be fully warned against reading these books 
before seeing tho originals. Frenchmen naturally 
have not boon slow t(j dwell on Rodin’s genius. 
Sir W. Armstrting is cnthiieiiistic over A. Stevens, 
but it must bo admitted that there is very little 
literature on modern sculpture. 

Another inelhod of instructing students is 
used, namely, 1 ho making of casts. These vary 
very much in value. Even tho British Museum 
has a great many bad casts, but modem oom- 
muTiitios in Britain are w^aking up to the 
neces.sity of having competently cast repro- 
ductions of tlie must famous works. Far-away 
Aberdeen has an excellent collection. Many 
instructive days may be spent in the South 
Kensington Museum. 

J. Macx»«kbson. 
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Greek and Roman Arehitecture.— -Any de- 
scription of early Egyptian and Asiatic architoo- 
tnro would put a sketch such aa the present 
quite out of proportion. As much space as 
possible must bo given to the ideas and examples 
which the ordinary traveller moots on the Con- 
tinent or at homo. If ho is lucky enough to 
study remains in Egypt or India ho can easily 
consult export opinion on the subject. All 
that is intended in the f(dlowing brief review 
of Architecture is to stimulate if possible in the 
man-in-the* 8 troet an appreciation of the churches 
and buildings ho comes across at every turn, 
and thus perhaps give more opportunity to the 
artists themselves, who without such approcia- 


For our purpose, then, we may ignore even 
the dimensions of the Pyramids and the great 
Sphinx and make a start with a fully fledged 
style, that of the Greeks. The chief aim of this 
race in all its art was “ nothing in excess,” and 
it is fitting that in those temples which were 
their chief buildings the maxim should be given 
supreme place. Thus we find that after the 
practical aim of the builtling had been found 
out the ar(^hito(jts chiefly busied themselves 
with the sense of proportion. That is the secret 
of Greek architecture, and thus the cause of its 
great simplicity and dignity. Indeed it can 
liardly bo disputed that the Greek principles of 
construction are takim from the earlier mud- 
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tion must remain caviare to the general. There 
are writers in these days brave enough to dis- 
parage all modem ai*chitootTire, attempting to 
find salvation pro tanto in Egypt. A humbler 
aim is here held, and all that needs to be noted 
is that for the most part the trend of Egyptian 
art is antagonistic to that of Europe, ^ough, 
especially in small details, there are numerous 
99sembkmces between the old and the new. 


dwellings, fl'he arch was very seldom used. 
The temple was simplicity itself. It consisted 
of an inner shrine, within which was placed the 
statue of the god or goddess. This was sur- 
roundtxl in the 8hai)0 of a parallelogram by 
pillars constituting tho nao.'» or cella. Sur • 
rounding this was another pillared space 
composed either entiredy of columns or with 
side-walls. An eniranco porch to the naos 
(pronaos) with sometimes a ba(;k-tcmple {opi/t- 
tho(ionms) completed tho building. The whole 
was usually raised on throe steps. On the two 
end fa 9 adas a triangular pediment was placed, 
often filled in with sculpture. On the top of 
the cohunris thororests the entablature, consisting 
of three parts. Immediately above tho capital 
of the pillar there is tho plain archUrave, above 
that is tho sculptured frieze, and still higher the 
cornice. In the friozo above each column is 
placed the triglypK another of which is placed 
in tho space between. The space between the 
trigiyphs is called the metope^ and was usually 
filled with reliefs. In the column wo have, besides 
the shaft, tho abacus or capital, supported by a 
moulding called tho echinus. The columns are 
of three kinds, giving rise to the different stylets 
employed. The oldest is the Doric, later comes 
the Ionic, and latest and very little used in Greece 
is the Corinthian. The form of these three pillars 
is easily recognisable from the illustrations given. 
It is to be noted that the Doric column has no 
separate base rising immediately from the steps 
below. 

The chief building in the Doric style was the 
Parthenon in Athens. It is, of course, one of 
tho best-known buildings in the world, and moat 
museums have models of it in some form or 
other. The famous Elgin Marbles in the British 
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Museiim (see Sculpture) form the pediments 
and friezes of the building. It was the chief 
temple of Athens’s patron goddess, Athena or 
Wisdom, and stood in the Acropolis. It was 
built in the greatest period of Greece’s pros- 
pority, in the reign of Pericles, about 438 B.c., 



Phidias being responsible for most of the sculp- 
ture. Its entrance gateway or The Propi/lw 
is perhaps the chief other Doric building. Its 
interior in in the Ionic stylo, and the combination 
of the two is exceedingly harmonious. Less 
severe than the Doric, its birthplace was Ionia, 
i.e, Attica and Asia Minor, th(^ latter place 
affording most extant remains. Chief of these 
were the temple to Artemis at Ephesus, the 
temple of Nikeapteros, and the Erecthoion, 
both at Athens. In the latter was the famous 
porch, the pedimtmt of which was supported hy 
sculptured female figures (Caryatides). The 
Corinthian stylo is not found in general uso till 
the Roman period. The Choragic monument 
of Lysicrates at Athens — a much -reproduced 
work — is the bt'st-known example. The stylo 
is more ornato than is consistent with the simple 
native Greek ideal. 

Roman Architecture. — After the Hellenistic 
period (see Sculpture) Grec^k architecture gives 
pUuiO to Roman. Superficially the styles are 
the same, constructionally and artistically there 
is a world of dilferenco. I^et us notice a few 
changes. The Greeks built their temples of huge 
blocks of marble placed one on the top of the 
other without any mortar binding them togt'thor. 
The blocks are very (?arcfiilly worict^d and 
finished. The Romans had no time for this, so 
they invented the use of concrete faced with 
brick, stone, or marble. This had the great 
advantage that it could bo employed anywhere, 
irrespective of geographioed conditions, and that 
the greater part of the walla could b© const nictod 
out of almost anything and by unskilled workers. 
It is to be noticed carefully that in neither case 
was there any vertical thrust, so important a 
problem in Gothic architecture. The Romans 
lK)und together all the material used into one 
mass of concrete — dead, so to speak. If stone 
ana mortar had been used, as in modern buildings. 
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the walls would have been pushed out without 
buttress or tdher support. 

Vaulting was another of their discoveries. 
The Greeks contented themselves with the 
waggon-head vault, by means of which the roof 
is supported on only two sides of the roctiuigle 
by semi-circular arche.s. The Romans inter- 
sected the tw^o arches, thus giv ing the roof sup- 
port at its angles, and leaving there.st of the wall 
frcio tf) bo used for windows. They also deve- 
loped the tise of tho dome. Both its use and 
that of tho arch no doubt were learnt from tho 
lOtruscaiis. Enormous spaces of any shape 
were covered by nusaiia of the arch, the cupola, 
and tho dome— granted only, it must be repeated, 
that ooucrote was used in tho construction, 
fudood the Homans departed altogether from 
tho (ircok ideal. The latter airatxl at external 
beauty and simplicity. The Romans invented 
all sorts of engim^oring dovicCvS, rendered necos- 
sary by Iho fact that two or three stories were 
given to thoir buildings instead of ono ; aivd using 
tlio orders mostly for omnin(?nt and in great 
prufiisiou, centred their greatest attention on 
tho interior docorations. 

Of temples in Romo itself wo have what are 
now the churches of S. Maria Egziaca and 
8. Lorc'nzo, those of Venus and Romo and of 
Jupiter lonaus, })osides many columns of others. 
Thoro were also circular temples, the most famous 
being the Pantheon and the temple of Vesta, both 





Temple of Vesta, Rome 

at Romo. Tho bronze doors in the former aro 
considered to be originals. 

Apart from the Forum or public meeting- 
place, of which each city had at least one, the 
most interesting Roman buildings are tho Basili- 
cas and the Thermal. The Basilica or Law Coui*t 
was a simple rectangular building with aiskis, 
having an entrance at one end ajid a raised dais, 
often in an apse, at tho end, in which tho niagxs- 
tratoa sat. The best -known example is tliat of 
Trajan at Rome. Its date is about a.d. 08 . The 
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Baths of Caracalla show us what the Thenuss were 
like. Not only is there aooommodation for 1600 
bathers in the central buildings, but apartments 
and shops of every kind, rtxjroation rooms, halls 
for lectures and plays abound in the enclosure. 
The inside was gorgeously decorated with 
marbles, mosaics, paintings, and sculpture. A 
part of the great hall (tepidariwm) of thelliennce 
of Diocletian was converted into the church of 
S. Maria degli Angcli by Michael Angelo. 
Amongst other buildings of which remains exist 
are the amphitheatres and theatres (Coliseum, 
Verona, Nimtis, Seville), triumphed arches (Titus, 
Septimus Sovorua, both at Romo), aqueducts 
(Pont du Gard, Nimes), and bridges (Cordova), 


times flat, sometimes vaulted, there is seldom a 
triforium, and often no clerestory. Transepts are 
rare and domes common, and the apse is universal, 
with often a raised choir and crypt. One of the 
best examples is the Cathedral of Pisa, of the last 
half of the eleventh century. The tiers of small 
pillar arcades in the west f£k9ade are very simple 
and beautiful. The Leaning Tower, a century 
later in date, the fotuidations of which gave way 
during its construction, is well known, and the 
circular Baptistery is not so fine as that of 
Florence. The domes of the two Baptisteries 
should bo contrasted with one another and with 
that of St. Paul’s. Internally the red and white 
marble gives the building a more Roman aspect 
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palaces (Caesar’s, Romo, and Diocletian’s, 
Spalato). Besides these there are the ordinary 
houses of the Romans, which con be so well 
viewed at Pompeii and Herculaneum, The 
** city itself cannot give us such a true idea of 
the Roman atmosphere as produced in archi- 
tecture as these towns which wore overu^holmed 
by Vesuvius in a.d. 79. The “ House of Pansa ” 
there shows all the different rooms and their uses, 
and bears an interesting comparison with our 
own modern dwelling-houses. 

Romanesque Architecture. — The link be- 
tween these early Christian basilicas and what we 
coll Gothic architecture is found in the Roman- 
esque churches. Wo have seen how the first 
Christians, on the State recognition of their 
religion, probably housed themselves in the 
buildings of the older cult. Now Roman, now 
Byzantine, now barbarian influences arose, but 
we have very few remains till we come to the 
eleventh century. We may take Italy first as 
showing the Roman influence more. Here the 
basilica plan of buildings still survived. Galleries 
ore common, brick faced with marble is more 
frequent than stonework, the openings are small 
and simple of the Roman semi-circular form, the 
window tracery is primitive, the roofs are some- 


than is noticed in the Northern European work 
of the same period, and the columns here, as else- 
where, should be compared with the common 
English Norman type, so much thicker in cir- 
cumference and lower in height, and with its 
cushion capital. 

A much smaller but no loss beautiful church 
is that of S. Meniato, Florence. The basilica 
plan has in it l>©en developed, the building being 
divided into three parts by piers. The open and 
richly coloured timber roof is a marked feature 
as well as the variegated strips of marble, the 
pavement, tbo raised choir, and the crypt. It 
forms a striking contrast to the later churches 
in the city. In the south, as for example in the 
Cathedral of Monreale in Sicily, Mahometan and 
Byzantine influences are to be noted in the 
lanterns at the crossing, the mosaics, and the 
roof, while in the north there is a good example 
of the Roman atrium in S. Ambrogio, Milan. 

In the South of France in the eleventh century 
the Latin influence was still predominant. The 
basilica type of church without aisles is com- 
mon, domes ore a feature, and, as at S. Front, 
P^rigneum, we see a very interesting adaptation 
of the Byzantine style which Venice favoured. 
But it is in the north, in Normandy, that we see 
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the beginnings of the new trend of thought, and 
probably the best examples are to be found in 
Caon in La Trinity and St. Etienne. The west 
front of the former brings us at once into a new 
atmosphere. The simple round arch has lost 
its Latin completeness, the plan has taken on 



Basilica Plan St. John Studion, Conitantlnople 

that beautiful cruciform shape that was so well 
suited to its purpose : the builders* indeed, seem 
in the grouping of the openings and certainly in 
the vaulting to have start ed on that journey of 
strife which was to form an architecture different 
not only in name and form but also in idea from 
what had gone before. 

Passing over Gorman Romanesque as not 
being essentially different from Italian, the 
Apostles* Church at Cologne and tho Cathednd 
of Worms being good examples, we may step at 
once into England and point out the beginnings 
of ecclesiastical architecture hero. As most of 
our readers will begin to study by the examples 
hround them, it has been thought best to explain 
;4uch terms as aro necessary in this part of the 
sketch as occasion arises. Ruskin once said 
that one could learn to distinguish tho different 
arohitectural styles and the nomenclature of tho 
art in less time than is uau€dly devoted to the 
first lesson in a card game. Certainly no ono 
need fear any dull study in order to obtain a 
passing knowledge of the buildings around them. 

Pre^Norman Bemaina in England. — P'iratly a 
word must be said about the pre-Iforman re- 
mains in England. Our earliest building is of 
course Stonehenge, and it may be dated about 
2000 B.C., but apart from it we have nothing till 
we come to the Celtic buildings of the seventh 
to the ninth century a.p. We have already 
remarked in the Sculpture section on the beau- 


tiful tombstones erected by these people, but 
unfortunately we have few buildings in any 
state of completeness. Ireland cuntaiiiH several 
strongholds and two wonderful monasterie's in 
Kerry. Perhaps the most common feature of 
this early period was the round tower, an admir- 
able example of which is to bo seen adjoining tlio 
Cathedral of Brechin in Forfarahire. 

Saxon work was far inferior to Celtic in beauty 
— indeed the latter can hardly be surpassed in its 
detail, geometric though it bo, 
but there aro many more build- 
ings of the I>atin period to 
excite our interest. The best 
known is tho church at Earl’s 
Barton with its famous tower. 

Others worth visiting are 
W rexham, Bradford-on - Avon, 

Bunworth, and S. Regulus, 

St. Andrews. Pc'rhaps the 

most noteworthy thing to observe in those ic 
the masonry, which is of rubble with “long 
and short ** coui’se.s. The windows aro usually 
rounded, though sometimes triangular. It 
cannot be said that these ancestors of tho 
English of the eighth to the tenth centuries were 
artists. Tho buildings are rude in the extreme, 
and it seema curious that they ou.sted so thor- 
oughly tho Roman basilicas which must have 
existed all over the land at tho time, 

Eomian Work , — ^^Vith tho Nonnan Conquest 
(hut how far duo to this it is futile to discuss) 
there was introduced a now style which later 
came to bo known as Gothic architecture. But 
its essential spirit is to bo noted in the Earlier 
Norman w^ork. First, hnw'evor, a few defini- 
tions may be given of tho parts of tho typical 
cathedral and church. It is usually in the form 
of a Latin cross. The main arm is called tho 
nave, and in England is tho w ostmost and central 
part, having on each side at least one aisle 
parallel to it. The eastern arm contains the 
choir and high altar. In England it is almost 
invariably square shaped, in France apsidal or 
rounded, ofttm with a set of chapels or chevet^ 
and it is always on a higher level than tho nave, 
being reached by stops. Tho transepts aro 
the short arms north and south between the 
choir and tho nave, and they also frequently 
have aiwlos. On the Continent chapels abound 
at all extremities, and there are often double 
aisles wholly composed of chapels. England's 
great characteristic is the circular or octagonal 
chapter or clergy house. The nave, aislas, and 
choir are usually under separate rotjfs. Tho 
nave is higher than the ai.sles by two arcades : 
the low^er one, which is blind, giving to the ai de, 
is tho trijorium; the upper, giving light to Iho 
church, is the clerestory. Various difforc?nces 
in the plans, such as double transepts, w ill be 
noted later, and nothing need now be said abovit 
towers. Now the chief point a beginner has to 
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remember about a cathedral, or indeed any 
building, is that the architoot has, apart from 
fulfilling the purpose of the edifice, to be ever 
mindful of the principles of construction. The 
lay mind is always a little curious about the 
building of a staircase, but he has to have a long 
acquaintance with architecture before he com- 
pletely grasps the enormous problems a builder 
has to face. 

This is not the place to go into technical 
details, but it must bo stated at tlio outset that 
the great secret of uridei*?Uanding a Gothic 
building— and hero it inivy bo contrasted with 
its Koman predecessor — is to appreciate in 
some way that a church is an organlftm palpitat- 
ing with life. Gothic architecture is based on 
the arch, and the purpose of tlio architect is to 
lay together, realise, and adjust all the mathe- 
matical forces wliich go t>o support the building. 
One must think of the stones, not as dead pieces 
of matter but as sonsitive centres, accumulating 
energy now in one <liroGtion now in another; 
and the architect ’s task is harmonise tho riot. 
He cannot say “ Peace " where tluiro is no peiwic ; 
he has to recognise evt'iy force and counterac;t 
it delicately and harmunioiisly. The anh 
has one part to play, tlio pillar or column tui- 
other; the ribs of the roof catch and disperse 
the forces overhead and guide them downward ; 
tlxe buUresitcM or outside piers counteract the 
enormous lateral movement, and tho t urrets on 
the top of them keep thorn in their place. The 
transepts relieve the aocumulattxl force of tho 
nave, tho towers at ditlcToiit points are rdl 
brought into concrete action, and last but not 
least, when openings are wide and the walls thus 
weakened, tho flying buttresses rise up aerially 
and counteract tho stress. A church imlued 
is a thing of beauty, but it is not that alone — 
the mind of the artist has boon at w'ork, and 
woe betide his structure if his knowledge is 
unsound. Keeping these points in mind, wo 
shall find that the history of architecture shows 
no arbitrary change of tastes, but rather the de- 
velopment aiul evolution of man’s mind — ^loving, 
on the one hand, to prove its constructional 
ingenuity and on the other its taste for pure 
ornament. 

In tho examples that remain to us of tho 
Norman period w© see the beginnings of Gothic 
aspiration. The chief characteristics are 
those of all early work. Its main feature, of 
course, is the semi-circular arch, either alone 
or in groups, and in later work intertwined. Tho 
pillars of tho arch are short and very massive : 
the capital, of a square cushion shape, is very 
noticeable. The doorways are beautifully en- 
riched with the well-known zigzag ornament. 
Walls are very thick, and tho mortar-work is 
usually of inferior quedity. The whole appear- 
ance of the buildings is massive. Timber roofs 
aro frequently used, but somotimea the vaults 
are of a waggon or barrel type. Towers are 


square and of great mass, often with blind arcades 
and parapets. The best early example we have of 
the style is the St. John’s Chapel in the Tower 
of London. The height of the triforium in 
it is oharaoteristio of tho time, and the apsidal 
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Olid connects it' with continental buildings. 
]dost of our cathcdiYils are of this period, though 
they ha\'o uiidorgoiio many changes since. 
Durham and Oxford arc perhaps most complete, 
the nave of the former showing greater variety 
than, say, St. Albans or Nor- 
M’ich. But (^xanqiles especially 
of small c!hurchos are to bo 
mot with all over Kngland 
and Scotland, a good S<;otch 
church being that of Leuchai’S 
in Fife. They ai*e all (easily 
recogni.sabl0 fop tlio charac- 
teristics mentioned. Tho ptniod lasts from 
\i>m to 1170 . 

Gothic Architecture In Britain. — ^With the 
coming of tlio pointcil as distinguished from the 
rounded ai*ch. Gothic arc.hitecture in the strict 
.sense begins, and England was as early in tho 
field os any country with what is called the 
Ettrly English stgle. Discussions as to the origin 
of this arch are quite unnecessary. It is suffi- 
cient to state that Iho problem of vaulting, in- 
troducing as it did at its diagonals arches of 
different diamotf'rs and the interlacing of the 
semi-circular arches, showed tho way, and the 
typical ecclesiastical form which has so fully 
embodied (lie aspiring ideal was the outcome. 
Builders came to learn that massiveness was 
not the only quality in judging the strength of 
a support, but for a time we find, as was natural, 
both types of arch vLsed in the same building. 
Again, much ha-j been written on the French 
origin of the English style illustrated by West- 
minster Abbey, but whatever truth there is in 
this it may be at once observed for those who 
are patriotically inclined that English Gothic 
dovoloped in its own way, with peculiarities 
imknown across the Channel or anywhere else. 
Lincoln’s choir shows the earliest work, but tao 
best illustration of the ideals of tlie early thir* 
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teenth century is the cathedral of Salisbury, 
a building as beautiful from a constructional 
and artistic point of view as any other of any 
time or place. Apart from the lancet shape 
of the openings perhaps the most noticeable 
trait of the style is the more slender size of the 
columns and the “ dog tooth ” ornament which 



is not found on the Continent. This is carved 
by a chisel instead of the axo of the Norman 
period. The famous Five Sisters in the transept 
at York Minster so bcwitifully grouped are of 
this period, and quite comparable with them 
are the ruined east ends of Tynemouth Abbt'y 
and Elgin Cathedral, the well-known nine 
altars at l^^ountains Abbtjy, and the nine altars 
of Durham. 

This grouping of the lancet windows in detail 
and as a whole is what wo may justly term 
English in its delicacy of execution and beauty 
of proportion, and we miss such a treatment at 
Chartres and Amiens, wonderful as these are 
on account of other qualities. There is no 
exaggeration, no false simplicity, but a wistrained 
harmony that gives a most completely artistic 
delight to the beholder. If anything were 
needed to intensify the pleasure of sutjh a one, 
it was colour, and this was suppliofl in wondrous 
wise by the thirteenth-century stairiexl glass. 
Unfortunately we have little of this in England, 
but York still retains for our admiration — thougli 
much bespoiled by later glaziers and their 
patterns made unrecognisable— the early grisaille 
OP silver-coloured glass in the Five Sisters. Still 
l^etter grisaille, though not in nearly so im- 
pressive a position, is to be found at Salisbury, 
and at Canterbury there are some medallion 
coloured windows of beautiful hues. More 
will be said about this medium later. Of west 
ends no more lovely examples could be found 
than the porch at S31y, which is a perfect gem 
of design. It is to be noted that the usual Eng- 
lish west front is fax less elaborate than in France, 
yet of this period we have two of the richest, 
Lincoln and Wells, The former cannot pass 


the test of Kuskin's Lamp of Truths it being a 
first principle of construction that there should 
bo no shame on the face of a building to tell how 
it has been built. Wells, on the other hand, 
disfigured as it is by later additions and ovor- 
adornod, is one of excellent proportion and 
design. An attempt is made to roof by means 
of vaults oblong and not square compartments. 
To sum up the chief characteristics of this 
period, which lasted till the end of the thirteenth 
century, we observe simplicity but delicate 
purity of execution, and a firm grasp of pro- 
portion as the easenco of architectural beauty. 

In the earliest pointed period two lancet 
windo^vs wore often grouped together, and the 
space abovo or iympani had been pierced, giving 
what is called plate tracery. As time wont on, 
however, greater elaboration was attempted, 
and the st^ono-work between the 
lancets itself was made as 
slender as possible, becoming a 
mifllion, and the upper part 
abovo the heatls of tlio lancets 
was cusped vvitli geometrical 
designs. 'I'he buttresses wdth 
the increased size of the windows 
btiOome more important, and the 
ornamentation in ovc'iy place in 
capital or curnico is more natu- 
ralistic. A very beautiful feature 
of the stylo is the clustering 
pillars, several slender shafts sur- 
rounding a central column. At 
first geometric {trvfol.lt qualnfoil, 

Ac.) designs were most popular, 
but later, with greater mastery 
of the constructional schemes, 
more daring and flowing tracery 
was wl(*ptcd. To this period 

belong l,ho«e wonderfully com- c„rtered Colunm 
pact chapels and chapter houses Wells 
which are so beautiful a feature 
of the English stylo. As good an example as 
any is St. Etheldreda’s Chapel in llolbom, now 
restored to the Roman Catholic Church, where 
the eiist and west windows show elabt^rate work 
at its best. The vaulting now becomes more 




Decorated Window Decorated Derorateil 

iniinecle Capital 


complex, and Home ribs, i.e. those unoonnootod 
directly with a support, appear and provide the 
artist with stuff for his chisel. Merton Collo,vo 
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Chapol and the Lady Chapel at Ely also show 
beautiful work, but it is probably in the chapter 
houses that the skill of the English architects is 
best to be seen, and of conspicuous merit are 
those at Salisbury, Westminster, Wells, and 
York. They give groat opportunity for display- 
ing nioety of proportions and charm of decora- 
tion. But it must not be thought that the 
most beautiful work of the time is only of small 
dimensions. Tho nave of York, the nave and 
choir of Exeter, and nearly the whole of Lich- 
field and the choir of Carlisle are all of the Z>e- 
corated Style wliich flourished in the fourteenth 
century. Exeter especially ought to be visited 
to appreciate the beauties already named in 
roofing, tracery, and column, and the proportions 
of Lichfield are oven more satisfactory. 

PerpencHadar Style . — Towards the end of 
tho fourteenth century in England, as on the 
Continent, tho imagination of tho architect 
began to run riot, and what is called the Per- 
pendicular Style, so much abused by Kuskin, 
came into being. Though peculiarly natural 
in detail, it is simply an extension of the tendemey 
from simple to complex that we see in all tho 
architeoturo of the time. Tho ideas of the 
architects and builders could not bo restrained 
by mere geometrical designs. They first natural- 
ised tho ornament and then mado the whole 
building an excuse for showing their ingenuity 
and daring. Oriiamont grows in wild profusion 
everywhere like weeds. Any part of a building 
formerly necessary and now rendered unneces- 
sary because of greater mechanical skill remains 
in order to have placed upon it some ornamental 
device. Tho simple building of earlier times. 


Peii>endicular Window Perpendicular Kiche 

showing its construction on its face, completely 
and artistically fulfilling its purpose, gives place 
to a building that deceives the eye at every turn 
if only it shows the taste of the day. Every- 
thing solid is tapered down, ornamented, op 
panelled so that no suggestion of heaviness may 
remain. Churches are carved in the form of a 
lyric at the great expense of artistic truth. 
Pillars become mere wisps of stone ; but windows 


on the other hand increase to such a size that 
there emerges only a wall of glass. But miracles 
of ingenuity result. In England we have no 
flights of engineering such as at Beauvais, but 
the roofing attains a hitherto unknown cu'chi- 
toctural and artistic importance. 

In detail the chief changes to be observed are 
the tracery of the windows giving the name to 
the style. Their mullions have a decidedly 
perpendicular effect, and it is interesting in 
difierent examples to notice the gradual change 
from the older geomoirical designs to the later 
flamboyancy. There is also a tendency to 
split the windows into compartments rendered 
necessary by the huge area covered. The arches, 
again, are much more square or “ dumpy ” in 
appearance, often of tho “ ogee ” shape, and with 
a square moulding over the top, the spandrel 
being filled in. Tho typical column consists 
of four shafts of tho same great height as in 
the preceding stylo, but tho carving of tho 
capitals is much more conventional, though not 
in England tending so much to the Corinthian 
acanthus shape as on the Continent. One feels, 
however, the absence of that loving intimacy 
with the natural objects represented, or even tho 
delicate if homely beauty of the expressions, 
which are so marked features of thirteenth- 
century work. The roofs are marvels of clever- 
ness, as for example the famous fan vaulting 
of Henry Vi's Chapel, St. George’s Chapel, 
Windsor, and King’s College Chapel, Cambridge. 
This is a unique chawicteristio of the English 
Perpendicular style, and if it is formed at tho 
expense of truth and rest ful simplicity its daring 
is a(JComj)anied by real beauty of exquisite 
ornamentation and in tho chapels referred to 
crowns the adventure. It is the “ looping 
the loop ” of architecture, wholly justified by 
success. The many accessories of a cathedral, 
such as canopies, choir stalls, soroons, and fonts, 
of this time are specially numerous. The 
sia'ned glass ooasos to serve its purpose as a 
light -giving agent, and becomes an excuse, and 
a very bad one, for the imintor’s leaving his 
Ictst. Ho tries to ignore his material, and uses 
glass as if it wore canvas, never having loamt 
that its very conventions, if rightly regarded, 
are tho main source of its beauty. 

An interesting diilorenoe is seen in most of 
tho Scottish churches of this period. The 
Perpendicular stylo is seen in very few examples, 
but foreign influences — ^mostly French — or© 
far more observable. This is especially so in 
the window tracery which often, as seen well 
in King’s College Chapel, Aberdeen, takes on 
a pear shape. A large central muilion is a 
curious feature of these windows. Melrose 
Abbey, Elgin and Aberdeen Cathedrals among 
others show foreign influence. The little Chapel 
of Roslyn near Edinburgh owes its inspiration 
to Portugal— not, however^ with re^ly artiatio 
result. 
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Gothic Arehiteotiuro in Other Countries,-— 

Having grasped the essentials of Gothio archi- 
tecture in our own country wo may look at the 
Continent and note how the same principles 
have been worked out there. We hnd less 
diilerence than ought to be expected, chiefly 
owing to the fact that there was such an intimate 
relation between the different branches of the 
Church wherever situated, and more so the 
omnipresence of the same monastic communitios. 
France as the home of the new change deserves 
first mention, and indeed when tho student has 
become acquainted with his country’s buildings 
no more enjoyable task can be sot him than to 
take a tour or tours to the cathedrals and churches 
of Franco. Here he will find tho same develop- 
ment as at homo — first the exit from Roman- 
esque, secondly tho fully developed style, thirdly 
tho flamboyant mistakes. And in France above 
all places he will find constructional problems 
at tho root of all the changes. The Abbey 
Church of St. Denis near Paris, begun in 1140^ 
shows tho change commencing, for though it 
retains Norman characteristics in its round 
arches its plan and manner belongs to the later 
style. Close on its heels were built tho great 
cathedrals of Notre Dame de Paris, Chartres, 
and Laon. Probably Notre Dame will 
bo the first French cathedral visited by tho 
Englishman, and though not nearly so exquisite 
an edifice as, say, Chartres or Amiens, it will 
prove at once to him the difference in taste of 
the English and Finsnch schools. It could never 
be mistaken fur an Early English building oven 
without its lator additions. The west fa9ado 
attracts at once ; the flying buttresses, the cvu'ious 
lengths and heights of tho nave, triforium, tran- 
septs, and chevot, the wonderful rose windows, 
all give it what it really must have, a very foreign 
look. Similar to it is Laon Cathedral, but it is 
far outclassed by the Cathedral of Chartres, for 
many reasons the noblest cliurch of tho Gothic 
style. It is easily visited from Paris, and should 
be early studied. The general impression is 
one of great simplicity and rest, caused to a great 
extent by the beautiful propoi-tions of the 
towers and spires, so harmoniously are they 
designed. The sculptures are mentioned in 
another eu^ticle; they adorn a west front and 
north and south porches of exceeding merit j 
the early stained glass — the moat beautiful in 
the world — oompletes perfectly this religious 
building. One has only to be present at ono 
of the fdtes to bo transported to an ideal French 
atmosphere, a community in joyful worsJiip. 

Beautiful aa Rheims Cathedral is— and it re- 
s^bles in many reepeots Cliartres — ^Amiens 
represents French Gothio at its best developed 
point. The strootuial problems of height and 
breadth which so much involved French archi- 
tects are here solved with artistic accuracy. 
Sonlptuie is again prominent, but it is in the 
interior that we get the most impressive idea 


of the building. A far greater feeling of vastnefis 
is obtained by its beautiful proportions than 
in larger cathedrals ; the position of llie windows 
makes it more “ open ” a Bible than any othei’ — 
a result that is greatly intensified by the sim- 
plicity of its vaulted roof. It is, in short, worthy 
of all the adulation given to it by Walter Pater 
and Ruskin, even apart from what is often con- 
sidered its chief glory, the rich carving in the 
choir. In Beauvais Cathedral tho architects 
reached their downfall ; built to show that thero 
were no limitations to the law of support, the 
choir vaulting fell before the church was com- 
pleted. Of the later buildings the two cathedrals 
at Rouen aro the best specimens. They show 
work of all the different periods, and thus lose 
the harmony of the earlier work, but from a 
student’s point of view they are all the more 
interesting. In these and other cathedrals 
and in such churches as the Sainte Chapelle of 
Paris, the Abiioy of S. Michel, S. Piorro, Caen, 
and S. Maelf)n, Rouen, the details especially 
of the carving and tracery should bo compared 
with English contemporary work. In the later 
ohur(5ho.s in the flamboyant style one will notice 
tho absence of our Perpendicular features. 

In Ifcjily a very different stylo was evolved, 
owing to the fact that Roman influences were 



Flan of Cologne Cathedral 


never really ousted by Gothic principles, and no 
such development as we have noted in England 
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and France takes place. Milan Cathedral at 
once shows the difference. Its chief merit is 
its size, and the expensive stonework. Further 
south, Florence Cathedral is noteworthy for the 
, famous Campanile of Giotto and its dome, which 
is its great glory. It is to be observed that 
brickwork faced with marble is nearly alw’^aya 
used, and this is probably one of the main causes 
of the difforenoo in style. The Frari Church in 
Florence is a good example of Native Gothic in 
its pure.st manner. Spain is even loss interesting 
as showing nat nral charact-oristics of the period. 
Most of her cathodwUa owe what inspiration they 
have to the French. The domo is a feature of 
the cathc’drals at Zamora, Tarragona and Sala- 
manca, and the famous tow^ers of Burgos with 
their ricli <jrnamentation are interesting, and 
Seville is tho largest Gothio cathedral in the 
world, but the eoclesiast.i(5al architecture of this 
country is chiolly remarkable for the Moorish 
characteristics to be afterwards mentioned. In 
Germany the deservedly famous Cathedral of 
Cologne, though it was completed only in tlio 
last century, requires to be noted. Its plan is 
specially good. Its towers and spires are very 
effective, and the long navo with its outside row 
of chapels making at tho apse a beautiful chevot, 
are its chief features. Other cathedrals claiming 
attention are those of Strasburg — of early date 
— Fi'eiburg and Ulm. 

Domestic Gothic Architecture . — Very little 
need be said of tho non-otjclesiastical buildings 
of this period. Only the stronger cixstlca of 
the day have survived, and tlieso are very rarely 
in their original state. When they do so they 
exhibit in their arches and pillars all the char- 
acteristics of the date in which they were built. 
In England the chief early example is tho Tower of 
London with its very simple plan and unmis- 
takably Norman charfK;ter.s. Later you have 
the moats, outer and inner courts, anti dining 
halls, and gradually tho modifying of tho 
military features and consequtMit increase in 
the domeatio apartments. A very good building 
to study is Kenilworth Castle, which, originally 
built in the early twelfth century, has well- 
defined additions till the end of the sixteenth 
century: other well-known Imildings are Pens- 
hurst Place, Kent, Westminster and Crosby 
Halls, London, Cranbourne Manor, Dorset. 
Timber buildings of both early and late style 
are best seen at Chester. In Scotland os in 
England, there are several old Norman towers 
or keeps in more or less intei*estiiig states of 
preservation, and the circular tower to be de- 
veloped in Reuaiiisanoe times comes into being 
during the Gothio period. The crow -stepped 
gable of the “ lands in the old houses in Edin- 
burgh, along with their great height, and planned 
as they are round a courtyard, shows tho same 
French influence observed in the churches. 

Up and down France and Belgium, especially 


in the old towns, one meets houses, even streets, 
of great beauty. That of Jacques Cosur in 
Bourgos shows beautify! details in its window 
and wall tracery of the fifteenth century, and 
the Palais de Justice, Rouen, is the best muni- 
cipal building of about the same date. It fits 
in appropriately with the street ai'chitecture 
of this noble French town, which, along with 
its two wonderful cat.hedrols, make it, apart 
from Venice, perhaps the most interesting 
architectural city in Europe. Tho Hotel do 
Cluny in Paris will not bo passed by, by lovers 
of tho “ Bou Mich.” 

The history of Belgium is that of gallant 
muuicii^al ohdeavoui*, and it is sulliciontly ex- 
pressed in architecture, especially in its town 
halls. Of a peculiar style, rectangular in plan,, 
and several stories high, with their simply de- 
corated fnnit, steep roofs, and high tower or 
belfry exquisitely if a little curiously propor- 
tioned, from tho point of view of anyone who takes 
a noii-Germau view of culturo (and it is for those 
that this is writt en) they yield to none in a3sthotio 
interest. Nearly every community has one 
or more of thest^ halls, but specially remarkable 
are (or wore) tlioso at/ Bruges, Loiivain, Brussels, 
Ypres, Gheut, and Lidgo. In tho houses tho 
crow-stepped ga]>lcs and dormer windows are 
€'xccc5dingly pi(;turosquo. 

In Italy the Florentine domestio buildings 
yield in importance to their Renaissance suc- 
cessors if we miss out the Palazzo Vecchio and the 
Loggia dei Lanzi of the thirteenth and fourteenth 
centuries res])c vi^ly. The tower of t he former is 
as interesting a.s it is well known. But when w'6 
move to Voiiice tho earlier period assumes tho 
same excellence as in ecclesiastical work. 
Venice is, in spite of its conventional lovers, 
still a city coniph^toly wonderful and beautiful. 
The palaces, whotljor still in their former glory 
or used as dilapidated warehouses, in the Grand 
Canal or in some small, evil-smelling waterway, 
still claim oui' unbounded admiration. And 
they belong to nearly overy period. The earlier 
Romana.ique buildings are interlinked with 
Byzantine details, tho fully developed Gothio 
stylo of the fifteenth century typified by the 
Doge’s Palace abounds everywhere, a Renaissance 
work of every sort jars or pleases one, as the 
case may be, at every turn. Of twelfth century 
work, tho I’alazzi Loredan and Farsetti, now 
used as the Municipal Offices, and the Ca’ da 
Mosto are good examples, though restored in 
parts. They are simple in design, but fascinat- 
ing in their fresh primitiveness. Byzantine 
influences are well marked in tho Palazzi Sioher, 
and Laibante, and Businelli, the windows of 
the last-named being noteworthy. Of the 
Doge’s Palace manner there are very many good 
buildings, notably the Palazzi Gunstani and 
Foscari, which stand together on the Grand 
Canal ; but the most famous palace of this style 
is the Ca D'oro. Small in bulk but exquisite 
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in detail, this gem of arohiteoture, defaced though 
it has been, still epitomises the joyful exuberance 
of Venice. In any other city it would look 
gaudy, and its exterior'wos once gilded ; here it hta 
in most Ix^autifully with the sky and the water. 
Its three arcades of gorgeously carved pillars 
are relieved by the simplicity of the further 
side of the building. But the Palace itself now 
claims our attention. Its fifteenth century 
work has undergone various restorations, but 
it still remains the most beautiful domestic 
building in the world. It consists of three 
divisions ; a wide arcade below supports a 
gallery above, which is surmounted by a much 
higher story of pink and white mai'ble in lozongo 
shape. The sculptim^s are dealt with else- 
where. The proportions aro curious and at 
first puzzling. The lower arcade seems, in spite 
of tho mas.sivo pillars, to ba top-heavy, partly 
duo to tho raising of the pavomeiit of tho 
Piazzetta which it adjoins. But this adds 
perhaps to tho variety. The upper gallery, 
with its quatrefoil spandrels and og(ie-shaped 
arches, is tho most richly docoraUxl part of 
the building, while the w^alls alK)vo pn>vG a very 
effective and simple setting to tho profuse de- 
coration beneath. Tho architect in this has 
transposed the ordinary arcliitectural tradition, 
but to t)io present writer at lea.st the result i.s 
altogether satisfactory, tho marble facing of 
the wall giving sufficient relief to an otherwise 
heavy treatment. This part is pierced by two 
balconied windows, one to each fa 9 tuio. 

Byzantine Architecture. — E vtjryono knows 
vaguely that the capital of tho Roman Empire 
was shifted in a.d. 323 by Constantine to Con- 
stantinople in tho old Creek colony of By- 
zantium. Tho architcHjture we now discuss is 
the style developiid tliore and at other places 
under its infl.uonce. Constructionally, even in 
its advanced form, the stylo did not differ from 
its predecessor. S\iperficially wo note first of 
all the absence of the orders with their pediin<mts, 
and in their place os most noticeable a beautiful 
grouping of domes. The walls aro made with 
concrete, but mortar- bound brick has a greater 
place, being in the later forms u.sod with groat 
ornamental effect. But there is no advaiice 
to the Gothic solutions of stress. Tho interiors 
are covered with mosaics and oilier d(MJo rations, 
and faced marble is used extensively, both outr- 
side and inside. Tho chief Byzantine church Js 
that of Santa Sophia at Constantinople, erected 
in the beginning of tho sixth century. It is 
now, of course, converted to IStohararacdau 
uses — whether temporarily or permanently it is 
not at the present moment wise to say. In 
plan there is a central space covered by semi- 
circular arches supporting the great dome. 
Ai^und this are grouped entrance porches and 
other chambers, all dome vaulted. ^ A prominent 
feati:«^ is the number of galleries. The sim- 
plicity of the interior is ooimteracted by tho 


exuberant wealth of colour produced by tho 
marble arches, mosaics, and hanging lamps. 

Nearer at hand, and more familiar to the 
English traveller, is the famous St. IMark’s, Venice. 
To tho western eye at first sight tliia church, 
which is n(jt much debased by Gothic additions, 
looks garish, but closer observation removes 
the impression. No building in the world so 
well typifies the ideals and history of its sur- 
roundings. It was built for the most part in 
the late eleventh century after a Constantinople 
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iuod('I, in the shape of a Greek cross covered by 
domes. The wealth of colour detracts from 
any great idea of space, but it has other attrac- 
tions. Nowhere else can mosaic in its best form 
be studied, and the early examples here are 
themselves worthy of a prolonged visit to Venice. 
It is sufficient to note that they carry out in the 
most delicate manner tho modem artistic truth 
that conventions, when observed with respect 
and not despised, a<ld so much to the beauty of 
the general impression that they oust veri- 
similitude from its chief place fw a factor in art. 
In early mosaio work art is quite iinembarrchssed 
by Nature. The dilforont examples of marble 
and other stones used provoke a comparison. 
Ill the Italian Gothic a goncu’al monotony is 
produced by the unskilful way in which the 
exteriors are faced with chess-board varieties 
of colour. If you have a small acquaintance 
with different stones you will recognise at onoo 
on the weBt(?rn entrance to St. Markus up to a 
dozen different marbles. Especially if un- 
coated by dirt {those pillars are cleone'd every 
few years) tho different grains catch the eye 
at onco, producing tho necessary complexity 
or intensity of view. In the ordinary Italian 
facade the eye takes the whole pattern in at a 
glance ; in any of the sides of St. Mark's a far 
more varied, what might be called musical, 
harmony is achieved. The gaudy impression 
is given wholly by bad mosaic work and late 
additions. There is a world of difference be- 
tween richness of colour and tawdriness. No 
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reader of Kuskin will overlook the exquisite 
carving in the incised capitals and some of the 
sculpture, so delicately and artistically do they 
represent the outlook of the tenth and eleventh 
centuries on Nature, 

In St. Vitale, Ravenna, Byzantine influences 
are very marked, while the Londoner will get 
a fair idea of the style in the now Westminstor 
Cathedral. 

Moorish Architecture In Spain. — ^As has been 
previously noted, no attempt is hero made to 
sketch Saracenic arohitocturo in Kgypt and Syria, 
but travellers in Spain would rightly take it 
amiss if no mention were meulo of the wonderful 
style of the Moorish or Arabic remains in 
Andalusia. Those belong to a period as ex- 
tensive as from the eighth to the fourteenth 
centuries, but it is a commonplace to say that in 
a country the most national in the world every 
branch of thought or sphere of life has been 
touched by the existing facts, and most beauti- 
fully so. All these d(ilightful belfries we pass 
in the town or country of Southern Spain owe 
as much to the East as the skin of the most 
popular bull-fightors, but apart from that there 
are wonderful buildings not much corrupted by 
the antagonistic forces of the West. 

Earliest in date (a.d. 786) is the mosque at 
Cordova now the cathedral, originally Boconcl 
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only to Me(5ca in importance. Instead of the 
Christian four aisles we have nineteen, and the 
general impression as one enters is that of a 
forest of low (30 feet) pillars. Looking at thorn 
closely an extraordinary tale is told, for you 
will find original Roman Corinthian pillars 
standing cheek by jowl with Greek, Arabic, and 
Byzantine columns. The arches are of the 
proverbifid horseshoe variety, and originally 
it is to be remembered no outside walls existed. 
The chief Mihrab or praying tower is specially 
beautifult the walls being, as always in this style, 


covered with richly coloured stucco in the form 
of texts from the Koran, no natural representa- 
tion in ornament being allowed. The central 
part is architecturally and needlessly deformed 
to the use of the church, and there is a consider- 
able amount of imitation work. The Court of 
the Oranges outside, the exterior of the tower, 
and the doors are loss important than in the 
other buildings now to be named. 

The Alcazar or King’s Palace at Seville is a 
small edition (thirteenth century) of the 
Alhambra, though many admire it more. It is 
sufficient to Bay that in the original doors, 
stalactito roofing, and wall ornamentation the 
visitor will find perfect ffisthet-io delight, and 
his western eye will receive a shock in the glow 
of the colours. Tlie Giralda, which is the old 
towor of the Gothic cathedral, is the most perfect 
specimen of exterior Saracenic work of the kind. 
From the inside, up which you climb without 
the use of steps, you can study its exquisite 
geometrical ornamentation. In the view of 
the present writer it is, oven apart from some 
later additions, in its proportions, decoration, 
and general elfec.t the most beautiful tower in 
Europe. Its height is 275 foot, and except for 
the belfry was built in the late twelfth century. 

The Alhambra at Granada, of the fourteenth 
century, is the most famous building or group 
of liuildings of the st ylo, and it contains in itself 
perfect specimens of all the peculiarities of it. 
To begin with, its general situation, its courts, 
gardens, and fountains make this king's palace 
a vc^rifablo ctistle in Spain. The woodwork 
of the dooi's, so rich iri its carving, tho glory of 
the walls with thoir blue and gold stucco de- 
coration above and tiling btdow (tho lustre ex- 
amples are specially fino), the peculiar pillars 
and capitals, tho Moorish arches, tho stalactite 
roofs, the joyous glamour of the vegetation, are 
summed up only by tho sense, so subtly felt 
yet omnipresent, of pure running water. It is 
indeed an Arabian dream of beauty and wonder. 

Renaissance Architecture. — As this sketch 
is meant for the untutored, it may bo well at 
the outset, even at tho risk of repetition, to state 
tho differing principles of Gothic and Renaiss- 
ance architecture. When travelling abroad 
one is universally met with a pathetic question, 
not confined to Ainc^rican pork-butchers nor 
amemic girls, “ Now this is Gothic, isn’t it ? ” 
The distinction is fundamental. In the 
twentieth century, when an architect sends in 
his plans of a church for competition, he in many 
cases has to decide what style he is to adopt. 
No such choice occurred to his ancestors. 
Architecture is a living expression of the age. 
Tho architects of Chartres or Salisbury were 
not trained in the history of architecture, the 
style was in the atmosphere surrounding them I, 
out of this their genius created a work of art. 
We have seen in the case of painting and sculp- 
ture how the Renaissance worked. True tho 
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artists imitated ancient models such as they 
knew them, but even in their errors they gave 
vent to their point of view. And some reaction 
from the Qothio ideals of the fifteenth century 
was neoessary. Wo have remarked how flam- 
boyant or dec€wient the architecture of that 
time was — ^many difiei*ent aspects of life joined 
together to make the change. The Gothic 
church fulfilled the ideals of the Christian wor- 
shippers as a whole ; wo now in the sixtcjonth 
century are more concerned with secular nobles 
— we see fewer examples of churches and moro 
oxampl(^s of palaces. In the churches them- 
selves wo seem to lose hold of that individual 
interest in each detail of tho work that typifies 
so well tho contribution each citizen (and they 
were all churchmen) made to the religious 
faith. More concretely, the chief changes are 
these. The early classical styles — Doric, Ionian, 
and Corinthian — with their cijlumns and entab- 
latures and semi-circlod arch, emerge, Tho 
domo takes the place of the towox*. Tho vault- 
ing is Roman without ribs. Instead of a daz- 
zling complicated harmony of antagonistic lines 
there is a severe simplicity of conventional 
and geometrical form, tho general impression 
being horizontal instead of perpeiidiculai*. The 
walls of stono — or, as was very common, marble 
— are smooth, affording little or no play of light 
and shade. Above all else, perfection is sought 
and attained by elimination of all conflicting 
lines. Wo have noticed that tho essence of a 
Gothic building is the battling of forces ; tho 
ideal is fought for, and being high, cannot be 
reached ; in the Renaissance building all is 
sacrifioed to an uninterrupted impression of 
proportion. 

Italy mast have first place, and Florence 
was the home of tho movement. Most of tho 
sculptors of the day wore also anjhitects — ^Della 
Robbia, Ghiberti, Donatello, Mino and Bene- 
detto. But in Florence the “ dut)mo ” puis 
everything else in the shade, and Brunelleschi 
is its famous designer. However little Florence 
Cathedral may impress one apart from the 
Campanile and the Baptistery — and the con- 
ventional symmetry of its marble facing and 
ignorance of the wonderful stained glass aie 
the main factors in this — the domo itself must 
always rank as a brave and beautiful work. 
The Pitti and Ricoardi Palaces by Bmriellesohi 
and Michelozzo are as good examples as any 
of the heavy strongholds of the Renaissance 
nobleman. The atmosphere of modern Florence 
is always rather depressing in spite of the host 
of artistic gems in it and the kindliness of its 
people, and these palaces are there not out of 
place. The churches of St. Spirito and San 
Lorenzo are worthy of attention. In Rome the 
most famous palace is that of the Farnese. In all 
these paleboes special note should be taken of 
the different plans, the orders in the facades, 
the preaenoe or abseooe of square or round- 
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headed windows, the exquisite ornamentation 
of brackets, &o. Given the cramped medium, 
it must be eulmitted that the architects evolved 
very dignified and symmetrical work. To most 
people the Renaissance is synonymous with 
St. Peter’s, Rome, and St. Paul’s, London. 
St. Peter’s had a very chequered career. Tho 
chief names to be remembered with it are 
Baamonto and Michel Angelo. The fonnor 
dtisigned the dome, which was subsequently 
altered by the latter, to whom most of the plan 
is due, but wlio died before the cathedral was 
built, and in turn had liia designs upset by suc- 
cessors. Tho chief additions are the fa9ade 
and the colonnade of the Piazza. Tho 
Corinthian columns both inside and outside 
will lix this style in the student’s memory. 
The walls of tho interior, like those of many 
Scotch churchas, are of painted plaster ; but 
on tho whole the desired effect of grandeur, 
dignity, and hamicniy is fxilly attained. 

Compared with earlier w'ork the Renaissance 
palaces in Vt^nieo liave less of that typically 
joyous note which is so marked a feature of 
this most beautiful of cities. In point of fact 
one usually ignores them, but they have pecu- 
liarities of their own which are very interesting 
to the student. Tho Vendramini and tho 
Pes«.ro Palaces are bt^st known, but noteworthy 
features of nearly oU of them are the grouping 
of tho windows, the baltjonies, and the orna- 
moiitaiion of the churches. S. Maria della 
Salute owes its splendour to its position and 
grouping, Tho courtyard of the Doge’s Palace 
is as unliappy as St. Mark’s Library is completely 
happy. Both are by Sansovino. Tho Library 
is worthy of minute inspection, its proportions 
being porftxjt. Tho architect of St. Giorgio 
Maggiori, I’alladio, is blotter soon in his native 
town of Vicenza, where the I*alazzo del Consiglio 
w'ith its do\ible series of arcades cannot be over- 
praised. The Palladian styl(3. simple, even severe 
but praoticiU, is the foundation of a lot of what 
is Ixest in English Renaissance work. 

France, in adopting tho spirit of tho age, was 
reluctant to dispense wholly with the Gothic 
style which had proved so faithful a servant 
in earlier days. Thus w ith good but inefiective 
intention she strove to combine the two, often 
with most incongruous effect. The transition 
stage is best worked out in tho chateaux of the 
Loire, and of these the Chdteau de Chambord is 
rightly tho most famous. The circular towers 
and the dormer windows aro not looable remnants 
of the earlier times. The ChS,teau de Blois with 
its famous spiral Fran(^ois Premier staircase and 
the Chateau de Chenoncoaux are other well- 
know'ti examples. In Paris of stKiular buildings 
we have the Louvre and the Tuileries (which 
shows in itself the progress of the style down to 
the middleof the nineteenth century), the Luxem- 
bourg, and Versailles, the last of which is as 
ineffective outside as within. Of chui'chos 
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St. . Eustaohe and St. Etienne-du-Mont show 
the transition feeling, and one would say re- 
present the French spirit as few other churches 
in Paris do. No one will overlook the double 
staircase in the latter church. Close at hand 
is the Pantheon by Soufflot, of the eighteenth 
century— a most admirable Renaissance building. 
The Involidos Dome and the Madeleine, the 
latter of the nineteenth century but a good copy 
of Roman work, are also noticeable. The Palais 
Royal and the Sorbonne do not add much to 
one’s architectural knowledge. 

Germany copied French absurdities and in- 
congruities, but rarely escaped the dumpiness 
that is so characteristic of the nation. The 
Pillerhaus, Nuremburg, and the Cloth Hall at 
Brunswick most successfully, perhaps, escape 
the general lack of delicacy. Belgium, on the 
other hand, shows in many specimens of street 
architecture a quaintnesa quite unalloyed with 
gross detail, and the Antwerp Town Hall shows 
a most interesting adaptation of Renaissance 
orders and ornament to practical purposes. 
Spanish attempts to conceal the passion and 
splendour of her aims in a dead language could not 
be of much beauty. The town hall in Seville 
is imposing and rich in detail, and Charkis V’s 
Palace at Granada is Italian in spirit, but the 
well-known Eaoorial near Madrid, with its dif- 
ferent buildings, is the greatest monument of 
this period in Spain, both in its plan and exe- 
cution. 

Renaissance Architecture in England , — ^The 
architecture of the Ronoissanoo in England 
is intere.sting nearly as much for its mistakes 
os for its success. It is to a groat extent the 
history of the English country house. After 
Henry VIII’s death in 1509 there seemed to 
creep in a catholicity of taste equalled only by 
its ignorance. The result was a welter ai an- 
tagonistic forces. Most of the 'i’udor chaos, as it 
has been well called, is duo to the free hand given 
to barbarous German architects or workmen. 
Whenever we find Italian, French or Belgian 
influences gaining wo get no small delicacy and 
refinement of taste ornamenting the native love 
of practical usefulness. When Gorman ideas 
predominate all is gross and furthermore dull. 
In the Elizabethan, which is the first of the 
Renaissance styles (1558-1603), we have Wol- 
laton Hall, Kirby Hall, and Knowle House. In 
all the hall, staircase, and upper gallery are the 
chief features. Several parts of Oxford and 
Cambridge colleges, too, belong to this time. 
But though the country house is the English 
equivalent of the Floreiitino palace, some of our 
town houses, especially the easily recognisable 
half-timber ones of Chester and London, have 
a delicate charm of their own. The Jacobean 
Style (1603-1625) continued the incongruity. 
Special mention must be made of the formal 
terraces and gardens which surrounded their 


curious buildings. Holland House and Hatfield 
House are the best known. Curiously shaped 
ohinmeys are a foatxue of these buildings, 
porticos, and arcades are common, and the 
classical orders arc used indiscriminately. 



jfingliBh Eenaissance. Lilford'Hall, 
Northants, 1635. (Gotch). 


But it is to Scotland that we havo to pass for 
artistic buildings of the sixteenth century. 
The so-called baronial castles of the day, well 
known for the peppor-box turrets, prove to us 
that even at this comparatively late date dour 
Puritanism had not quite eliminated sosthetio 
feeling. Founding their architecture on tho 
French, with whom they wore so friendly, they 
developed a style of their own which for beauty 
of design and oxcjellence of adaptation of means 
to end is unsurpassed. The best-known ex- 
amples are Bothwell, Crichton, Cawdor, Craig- 
miliar, Linlithgow, Fyvie, and Holyrood. 

With Inigo Jones we take a step to a clearer 
appreciation of the aims of the Florentines. 
His best work is soen in Greenwich Hospital, 
St. Paul’s, Covent Garden, and tho Banqueting 
House, Whitehall, part only of a wonderful 
palace designed but never executed by him. 
It was ho who first introduced the art of Palladio 
to England, and Inigo Jones had lovingly studied 
at Vicenza and Venice those buildings wo have 
already mentioned. If St. Mary’s Porch, 
Oxford, and Heriot’s Hospital, Edinburgh, are 
truly his, they simply show early woiic. His 
ncune cannot be tcjo much held in honour in 
our architectural history. He understood his 
material and the stylo he worked in — above all 
he cleaned out German weeds which so hampered 
the development of an English Renaissance style. 
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Probably Sir Christopher Wren is the only 
arohiteot whose name is known to the man in 
the street. The Fire of London in 1 606 gave him 
an opportunity of town-planning suoh as few 
men have ever had, but as is always the case, 
he was not allowed a free hand. In fact one 
of his chief merits (and it is in architecture one 
of the first class) is his adaptation of buildings 
to cramped surroundings. Passing over some 
work in Oxford, we come to the London churches 
and St. Paul’s. The former are as well worthy 
of attention as any Renedssance buildings. 
The true spirit of the day gave this mathe- 



Portlon of Greenwich Hospital 

matician boundless opporUuiitios for exoix;ising 
his constructional ingenuity, but over all he 
has super-imposed effects of great dignity and 
simplicity. St. Stephen’s, Walbrook, is justly 
famed for these qualities, and nothing is moro 
charaoteristic of the City cliurch than the Bow 
and St. Bride’s churches. Other works of his 
are the dome of Greenwich Hospital, tho JMonu- 
ment, and the old Temple Bar, St. Paul’s as 
we see it now was not Wren’s first design for 
the cathedral, but it is undoubtedly his best. 
Especially externally, viewed clo.se at hand or 
from Ludgate Hill, or taking the magnificent 
dome by itself, it must be pronounced the most 
successful Renaissance building on a largo scale 
in Europe. His undoubted practical qualities 
are given full play in the East of Hampton 
Court, which was rebuilt by him. And here 
in a new material — brick dressed with stone — 
he shows to great sssthotio advantage. The 
Tom Tower at Oxford must not be ignored 
among his minor work. 

After Wren’s death his followers, in their 
attempts to imitate Palladio and others, seemed 
to have quite overlooked what may be called 
** reason ” in architecture. Any little nook or 
cranny in a house inside or outside was made 
the excuse of so-called classical ornament. 
Tliia movement Is, of oouise, at once oompar- 
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able wifh its sister art of literature in tho 
“ Georgian era,” but even Pope could see the 
faults in architecture when it interfered with 
his comfort even if he ignored the analogy in 
his own art. Kent, Gibbs, and Chambers (of 
Somerset House fame), are the least bad. 
Vanbrugh is nearly always ugly. It is refreshing 
to find genuine practical Renaiasanoe ideas in 
the buildings of the brothers Adam, who are best 
known for their interior ceilings and chimney- 
pieces. Few towns in any country can show 
such roally beautiful work as tho Register House 
and tho north side of Charlotte Square, Edin- 
burgh. These are far better than the larger 
old University Buildings. 

Modem British Architecture. — ^The Classical 
Revival of an arohmologieal architecture was 
succeeded by the Gothic Revival of the second 
half (^f tho nineteenth century. A late offshoot 
of the litenuy movement named the Romantic 
Revival, and giving expression to the ideals of 
Oxford Pusoyism, its chief herald of course was 
Ruskin. Tho I'esults wore various. Firstly, 
a much finer approcuation c)f the Gothic work of 
tho Middle Ages : secondly numerous mistakes 
ill restoration : thirdly, gross copyism of Gothic 
details without tho spirit and workmanship 
of the old guildsmen. The Houses of Parlia- 
nifjiit, Westminster, are tho firstfruits of tho 
movement, to bo followed by the imitation series 
of earlier work by Sir Gilbert Scott and his 
friends. At its best, say in St. Mary’s Cathedral, 
Edinburgh, you get negative correct qualitiea 
of various kinds degenerating into dullness, 
along with certain beauties of stonework. But 
over all there is the sense that the building is a 
mom exorcise in mimicry, freedom, and variety, 
that delight which usually developed into 
humorous touches and is so inseparable from 
the Roman Catholics churches abroad. And 
when freedom was shown it usually took tho 
form of Street’s Law Courts or Waterhouse’s 
Insurance Oflioos. Hero and there, however, 
up and down the country one does find Gothic 
churches which show a brain behind that will 
not be hampered by the moro littles of a style ; 
who, if ho is unable to get workers to carry out 
the spirit of the olden days, attempts a now 
formula which they may understand. For 
architecture, as must be repeated, is the expres- 
sion of men’s adaptation of means to an end. 
Our wants create tho end; the artist cannot 
satisfy them with a scholastic study totally 
divorced from surrounding circiunstances. By 
this tost even so fine a building as St. George's 
ftall, Liverpool, by Elmes must fail. Notice 
must be taken of the work of J. G. Jackson at 
Oxford, Basil Champeya there, Cambridge, and 
Manchester, and Sir Rowand Anderson at Edin- 
burgh. These men, while clinging to the older 
ways, do not become garrulous. The leader of 
modem English arohitectuie was tho lato 
Norman Shaw, and he has founded a school 



AROHITEOTTJRE 


which is doing important and beautiful work 
in all our chief cities. Ho made it his business 
to learn the beautiful features of Continental 
domestic architecture, and from those he seems 
to have sifted out those which would best suit 
our English atmosphere. Tho result is a truly 
individual style, anything but grotesque, re- 
fined in fooling, rich in detail, always adapted 
to its purpose. His chief buildings are tho 
Gaiety Theatre, the Piccadilly Hotel, and tho 
Alliance Assurance Office, all in London. His 
development is seen from the Hew Zealand 
Chambers, Leadenliall Street, and New Scotland 
Yard, both from his hand. He and his followers 
or colleagues are not unmindful of the great 
names of Inigo Jom^s and Wren, ami there is 
reason to believe that at last our cities will bo 
adorned by buildings which are other than 
hideous lies. Other names of present-day 
workers aro Mr. Bt^lcher of the Institute of 
Chartered Accoimtants, Mr. W. Young of the 
War Office, Mr. Reginald Blomfield, Sir Aston 
Webb in his latest work, Mr. Marshall Mackenzie, 
whose Waldorf Hotel might bo more exciting, 
and many provincial architect's in Glasgow, 
Edinburgh, and Dublin if nowhere else. 

COURSE OF READING 

Unlike painting, books on architecture are 
specially valuable and indeed necessary. They 
must always be accompanied by illustrations. 
The best known geiiercd history in Erjglish is 
that of Ferguson, but a more modern book is 
Banistin Fletcher’s, tho photographs and sketches 
in which are specially valuable. A good deal 
of minute detail which could not be dealt with 
in the short space given to this article can 
be followed out in those books. And it is 
worth doing thoroughly. It adds intensely 
to tho appreciation of a great cathedral to under- 
stand in Hotno way the principles of, let us say, 
roofing employed. To start with, however, tho 
booklets on the subject in the People's Books and 
tho Home University Library should bo kept at 
hand. They are written from a very different 
standpoint. 

Probably, however, if external stimxilus is 
needed to interest the student nothing ooxild 
bo found better than Huskin’s masterpiece, 


The Seven Lamps of Architecture* If on© is left 
cold by this there is no use going further. The 
same writer’s Lectures on Architecture^ delivered 
in Edinburgh, and the Stones of Venice oxiA some 
of Walter Pater’s essays will follow. It is not 
necessary to agree with all the social, far less the 
artistic, aims of Kuskin. His greatest detractors 
will bo the first to recognise the enormous per- 
suasive power of the writer. Stimulated by 
Kuskin, and it is hoped having obtained a fair 
acquaintance with the aims of the architects 
of different ages from these pages, tho reader 
will be ready to attack the largo histories. For 
tho different periods and stylos one may consult 
tho works of Flinders Petrie and Lothady for 
Egyptian and Greek periods respectively, and 
of course, the British Museum’s catalogues and 
pamphlets are invaluable in their completeness 
of up-to-date information. 

Tho number of books on English and French 
Gothic and Renaissanoo churches is countless. 
Few’, however, give moro than excellent illustra- 
tions of some less known buildings. Otherwise 
tho larger histories alreaciy mentioned are re- 
commemled, and give all tho necessary informa- 
tion. It is a very interesting avocation to 
obtain guide-books of tho local churches and 
mansions and test their accuracy by one's 
knowledge. The general principles of architec- 
ture, as KiLskin said, may bo learnt as easily as 
thoso of a now card game, and in England and 
Franco it is not necessary to take long railway 
journeys to find beautiful examples in stone. 
Photographs, especially privately taken, are 
of surpassing value in this study. Unfortu- 
nately picturo postcards are not often taken 
from an artistic point of view. 

Lately various publishers have formed volumes 
of photographs of our chief cathedrals. West’s 
Gothic Architecture in Enfjland and France is 
a very handy volume, and Blomfield’s Smaller 
History of Renaissance Architecture may be 
used 03 a companion to it. Scotsmen are rightly 
proud of the engravings in Billing’s Baronial 
and Ecclesiastical Architecture of Scotland. 
Heinomann’s Ars Una Series under the headings 
of the different countries gives an excellent 
ocoount, with small but good illustrations^ of 
each nation’s work. 


J. Maophisrson. 



V. HISTORY OF MUSIC 


THEORY AND APPRECIATION OF MUSIC 


Music as an independent art is entirely the 
product of western nations : when it has 
ilourislied elsewhere it is almost entiioly in 
association with the dance or with poetry. 
Slow in its devohjpment, lagging centuries 
behind the sister arts, music is only now taking 
its proper place in the scheme of things, and its 
highly -organised language is at last being re- 
cognised as a full and complete medium for the 
expi*ession of the inner life. The desire exists 
in everyone to express those thoughts and feel- 
ings which lie at the depths of our nature, to 
give utterance to those vaguo yearnings that 
are too deep for words. By art alone can this 
self-expression take form. And, when words 
fail, one or other of the arks may succeed. To 
many, music is but a beaut iful thing, a jjleasuro, 
no doubt, but, as a means of exf)rassing thought, 
hardly to be taken seriously. As mu^ic is 
developing, more and morels asked of it, and the 
wider seems the scope of its powei's. 

No biography will teach the true musician 
the inner nature of Beethoven so fully as does 
a study of his symphonies and sonatas. The 
unmusical man, reading the diary of Samuel 
Pepys, misses the very finest qualities of tiiat 
interesting gossip if ho does not fully comprehend 
how the diarist loved music before all things. 
As in the lives of men, so in the lives of natioTis. 
The popularity of Tschaikowsky’s Pathetic 
Symphony reflects the pervading pessimism of 
the late nineteenth century quite as accurately 
as the writings of poets and novelists. The 
relation of music to life is much more intimate 
than is generally believed, and the fact that the 
nineteenth century saw the most rapid develop- 
ments of music is provocative of thought when 
we remember the enormous concurrent develop- 
ments in social, political, and industrial affairs. 
There is in it a fine study of cause and effect as 
interacting forces. The rapidity of develop- 
ment is eharaoteristio of twentieth -century 
music as well. There can be no going back to 
the state of things when simplicity and paucity 
of material prevailed. Music can never be the 
same as if Wagner, Strauss, and Elgar had never 


lived. It has acquired and is acquiring new 
powers, and its activity tcj-day is one of the signs 
of tho times. Time was when to be manly was 
to be strong physically, to be brutal, and to 
dfispiso the influences of tho art-s ; to-day, on all 
hands the refining influence of music is recog- 
nised, and its place in the life of nations is steadily 
increasing in importance. 


HISTORY 

The history of music begins with the history 
of mankind, and with the oldest of all instm- 
nionts — the human voice. Research has done 
much, and year by year tho mists which obscure 
tho dawn of civilisation are being pierced ; but, 
even so, tho beginnings of music are a matter of 
surniLso. Y"et surmise may be truth, and prob- 
ttl:>ly wo must go back to nature for tho origin 
of the musical art. Musical sounds are not 
necessarily music, for they may lack graduated 
pitch and rhythm ; and the cries of human 
beings and animals can hardly come under the 
cab^gory of music. But some ciies, though 
lacking in clear definiteness, are often associated 
with certain expressions of feeling and become 
recognisable by repetition. The cuckoo call 
is the rudest of miisical tunes. If two sucli 
cries be combined and make an impreesion 
])y changes of pitch in time, an elemental form 
of music has arisen. After all, “ singing is but 
beautiful speaking,” and music may well have 
arisen in crude vocal efforts to express pleasure 
or pain. 

Ancient Music* — Research has taught us much 
about the music of Eastern nations. Monu> 
mental remains in Egypt show us that the art 
was practised in tho homes, while bands of singers 
and players provided vocal and instrumental 
music in tho practice of religion. HebroAr music 
was probably taught orally, but no examples 
have come down to ua : the biblical records are 
explicit and familiar. They show its importance 
dui-ing war and in the service of the Temple. 
Slabs and bas-reliefs indicate the martial nature 
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of Anyrian musio, and maned baads of inatru- 
mentaUate aeem to have accompanied their 
forces into battle. The Homans had no dis- 
tinctive music of their own, but acquired the art 
from the Greeks, and it is from the music of the 
Greeks that modern musio is derived. Though 
little is known of its practice in Greecct the 
theory of musio is largely commented on by 
Greek writers. It was a vital part of their 
religion, and was an essential component in the 
scheme of Greek education. Our chief interest 
lies in the scale which they employed. 

Many people are so accustomed to our modern 
scales, that it comes as a surprise to find that 
they are not natural, but conventional. The 
notes and intervals of our major and minor 
scales wore not chosen to bo used in harmony, 
for harmony was unlmown before the fifteenth 
century. Musio did not come out of the scales ; 
the scales were evolved as a result of long 
experimenting, both conscious and unconscious. 
If the reader plays a series of eight white notes 
on a piano, beginning with 0, ho will notice that 
no black notes lie between Iho third and fourth 
and between the seventh and eighth notes of 
that scale. Thus the scries of four notes from 
C to F comprises two whole tones and one half- 
tone, and similarly the series from G to upper 
C comprises two whole tonc?s and one half-tone. 
Each of those groups of four was called by the 
Greeks a totrachord. By combining two such 
tetrachords, (1) C to F, and (2) G to upper C, we 
get our modern major scale, which, only so far as 
distribution of intervals is concerned, represents 
the Greek Lydian scale. If D be now made the 
starting-point, the first tetrachord, D to G, will 
have its half-tone between the two whole tones, 
and the second tetrachord, A to upper D, will 
have its half-tone in the same position. This 
was the Phrygian scale of the Greeks, so far as 
distribution of intervals is concerned. Similarly 
scales of eight notes can be built upon each of 
the other white notes of the scale, E, F, G, A, and 
B. The varying position of the half-tones 
gives each of those scales a distinctive character. 
All of those scales were employed in Greek 
music, and different qualities were foimd in 
them — one being considered manly, another 
inspiring, and another voluptuous. 

Medieval Music. — Music as an art had its 
origin in the Church. About the year 330, 
Pope Sylvester founded a singing school in 
Home, and the singing, built upon the old Greek 
scales, must have been unisonal, and antiphonal. 
Later in the century Ambrose, Bishop of Milan, 
formulated what is known as the Ambrosian 
ohant and provided the Church with four scales, 
taken from the Greek system. These were 
known as the Authentic Modes. Four others, 
known as the ** Plagal Modes,” were added in 
.the sixth century by Pope Gregoiy the Great. 
The Ambrosian chant became in time the 
Gregorian chant, and this ohant was the basis of 


eoclesiastioal musio in Europe throughout the 
Middle Ages. 

Without some means of recording musical 
sounds, L^io could make no progress. Letters 
had been used by the Greeks and Homans. In 
the eighth century these gave place to ” neumes,” 
or a series of characters written like the letters, 
above the syllables with which they were 
associated. These neumes only indicated the 
rise and fall of the melody. By the tenth 
century a long red line was used, cSl neumes on 
this line representing the note F. One note fixed, 
the rest was cosy. A yellow line drawn hori- 
zontally became the C line. Hucbald, a Flemish 
monk, added more lines, but Guido of Ai*ezzo, a 
Benedictine of f he eleventh century, is considered 
the real founder of our modem system. He is 
generally credited with the disposition of notes 
on the staff lines, and is called the father of 
solmisation since ho employed the terms ut, re, 
mi, fa, sol, la (taken from the initial syllables 
of an old Latin liymn) for iho notes of the scale. 

When men began to sing in two parts, some 
distinction hail to be made in the relative value 
or length of notes. Franco of Cologne, in the 
twelfth (;f!jitury, inv^ented a system of measured 
time notes, by varying the shape of the symbol. 
Besides this ho invented rests, and distinguished 
between dual and triple time. Our breve and 
semibreve come from his system. 

For centuries music was purely melodic. The 
Greelcs may have known something of harmony, 
but ono of the first writers upon harmony wae 
iho monk Hucbald. He added a second part 
to the chant or catUm fernms then invariably 
sung by the tenor part. This added part con- 
sisted of a series of fourths or fifths below the 
melody, following it in parallel motion. Thus, 






It will be found a very distasteful sequence to 
the modern ear. 

Onoe men knew how to add a second part, 
ornamentation progressed, and thus grew up the 
art of descant. Franco of Cologne recommend^ 
motion in contrary directions, and as musio was 
entirely written for voices, men preferred a style 
wherein each part was a melody in itself. The 
art of descant in time merged into the art of 
counterpoint, and this musio of the Church was 
the music of the Middle Ages. Organs had been 
introduced, but they only played the voice parte 
as support. 

Counterpoint is the art of *' weaving two or 
more melodies together in such a way as to 
observe the rules of harmony.” Oomposeis 
began to imitate the desoanters, whose crude 
extempore efiorts gave way to more scientific 
processes. Instead of a free descant, the air 
itself was used in developing counterpoint- 
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Thu8» the air; having been announced by the 
treble (say), was handed over to the tenor (say), 
who repeated it while the treble sang a di^erent 
tune over the original theme. The highest 
development of this was found in fugues of 
Handel and Bach ; but the Middle Ages were also 
the days of counterpoint. 

Secular music was cultivated at the time by 
the Troubadours, Trouv^rcs, Jongleurs, Minne- 
singers, and at a later date by the jSlcistersingers ; 
and the names of Richard Coeur de Lion, in the 
company of the Troubadours, of King Thibaut 
of Navarre, and Adam de la Hale, among tho 
Trouvdres, hold high place. Those who know 
the Wagner operas will be acquainted with the 
Minnesinger Wolfram von Eschenbach and the 
Meisiersinger Hans Sachs. 

Not a gieat deal is known of English music 
in these early days, but one specimen of the 
music of the period is of outstanding merit. 
“ Sumer is icurnen in ” is quite tho finest piece 
of counterpoint or “ polyphony ’* of those days. 
It is a ** canon,” wherein the air is carried by 
each of the voices in turn with perfect design, 
ingenuity, and pure beauty. 

The Netherlanders. — ^The social and political 
condition of Europe was against artistic develop- 
ments in the fourteenth oentuiy, but with the 
opening of the fifteenth there were signs of 
revived energy in the practice of the art. This 
is said to be due to the inspiration of John 
Dunstable, but the glory of the period is the 
great Netherlander school, which carried counter- 
point to a high state of perfection. The first 
important composer of this school was William 
Dufay of Chimny. He is said to be the first 
to use seoulckr airs as plain songs in tho service 
of the Mass. One song used by him — ** L’Omme 
arm^e ” — ^waa employed by almost every com- 
poser of contrapuntal music. John Okeghcm 
was another noted composer of tho century, but 
Josquin d 0 % Pr^, born about 1450, was tho 
flower of the period. He aimed at pure beauty 
at times, and his elegance of stylo and command 
of technical devices led Luther to say, “ Josquin 
is master of his notes : they must do as he wills : 
other composers must do as the notes will.” 
Dui-ing the fifteenth and sixteenth centuries, 
the Netherlands produced a large number of 
musicians who won high positions in Germany, 
France, and Italy. Amongst these was Adrian 
Willaert (1480-1562), chapel-master at St. 
Mark’s, Venice, who frequently arranged that 
his voice parts should come together in suc- 
oessions of chords, and thus achieved broad mass 
efieots. His successor at St, Mark’s, Cyprian de 
Rore, made a study of chromatic harmony, and 
showed how beauty could be attained away from 
the Church modes, Arc^eldt was famous for 
his madrigals, and Orlando de Lasso (1520-1594) 
had a reputation second to none throughout 
Europe. Hia Penitential Plscdma ” are char- 
aoteristically beautifuL 
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The mathematical side of music made a strong 
appeal to these Netherlanders, and often origin > 
ality and ingenuity took the place of beauty. 
They invented all sorts of curious music — “ crab” 
canons, where tho second voice sang the first 
voice part backwards, inverted canons, where 
tho second part was the first theme written 
upside down, riddle canons, and other highly 
difiicult and technical varieties in the manner 
of musical puzzles. The spirit of the music was 
often lost in the letter. 

It fell to the Italians to depose the Nether- 
landors from their high estate before the close 
of the sixteenth century. The old plain, song 
had dignity and was the basis of Church music. 
But the introduction of popular airs had a 
scandalous effect upon the service of the church. 
Tunes associated with frivolous words were 
introduced, and congregations sometimos sang 
these airs to the popular and ribald words 
with great gusto. Tlio state of Church music 
attracted the aiiention of the Council of Trent 
in the middle of the sixteenth century, and a 
complete reform of C’hurch music was resolved 
upon. It was at this juncture that Palestrina 
produced his three great Masses, of which the 
chief is known as the Miasa Papea Marcellm. 
These Masses embody the finest and noblest 
expression of the polyphonic style, and in their 
lofty devotional spirit form the most serenely 
beautiful religious music ever written. Pales- 
trina’s control of technical resources concecd 
the underlying art, and the most exquisite efiects 
for voices along with pure choral beauty are the 
outcome of his instinct for vocal composition. 
Pure melody, exalted feeling, and simple means 
are always present in his work, and the austerity 
and lack of passion are quite in keeping with 
the requirements of the Mass. But with 
Palestrina comes a turning-point in the history 
of music. Polyphonic music for voices never 
rc»se to a higher pitch, but the early writers of 
opera and oratorio were soon to turn tho thoughts 
of musicians towards new lines of development. 

English Music. — ^When Henry VII gave peace 
to England, the country had time to revive her 
interest in the arts. Under the Tudors, — them- 
selves no mean musicians,— music became a 
vigorous pursuit. Before the Reformation 
there had been a very capable school of native 
musicians, and when the country turned from 
the old Church, and had to revise its liturgy, 
many of tho older composers gave the Reform^ 
Church the benefit of their services. The name 
of John Marbecke is familiar through his adap- 
tation of the traditional plain song to the nee^ 
of the Reformed liturgy. Then Thomas Tallis 
and William Byrde wrote musio for both the 
old and now rituals. These were also the days 
of famous orgemists, and the names of John 
Taverner, John Bedford, John Sheppard, and 
Christopher Tye stand high in the esteem of 
musicians. 
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It was in Elizabeth’s reign that musio was father of the scientist, Oavaliere, Einuccini 


held in highest esteem, and was an essential part 
of the e!duoation of a gentleman. This was the 
great madrigal period. The madrigal was a 
favourite form of composition with Kether* 
lander and Italian composers, but some of the 
most beautiful were written by Englishmen. 
“ In Going to my Lonely Bed is ascribed to 
Edwards, and wa.s written in the middle of the 
sixteenth century. It is a singularly charming 
composition. But the publication of the 
“ Musica Transalpina ” had greater force in 
directing native musicians towards this class of 
composition, while “ The Triumphs of Oriana,” 
a collection made in praise of Queen Elizabeth, 
Contained contributions from Thomas Bateson, 
Michael Este, and that fine writer of Church 
musio, Orlando Gibbons. Much fine musio was 
also written by Thomas Weelkos, John Dowland 
(the lutenist and composer of “ Songs or Ayres 
in Four Parts John Wilbye, and John Benet. 
Besides tho writing of glees and madrigals, other 
forms of composition flourished. Richard 
Farrant excelled in Churt^h music ; John Bull 
composed characteristically for tho organ, while 
the virginals — an early forerunner of the piano — 
were supplied with plentiful music of dance 
vewiety, such as pavancs and golliards. England 
held her own wortliily in those days, and miisio 
was held in higher repute than it has ever boon 
since. 

The Transition Period. — The year 1 (>()() has 
been taken as a convenient date from which to 
start the study of mcjdorn music, and the early 
seventeenth century saw many and complete 
changes in the development of the art. Poly- 
phonic music, constructed entirely upon inter- 
woven melodies, gave phwje to monodio music, 
wherein one principal melody was prominent 
and was supported by harmonica of a sub- 
ordinate nature. The old Church modes were 
supplanted by the modern major and minor 
scales, and instrumental music began to bo 
cultivated as a thing independent of association 
with the voice. Further, opera and oratorio 
had come into existence and played a strong 
part in all these developments. 

Opera had its rise in a deliberate attempt of 
some Florentine classical scholars and amateur 
musicians to revive Greek drama. These 
dilettanti met in the house of Giovanni Bardi, 
Count of Vomio, and it was their Intention to 
use musio as a means to intensify the effect of 
poetry of the drama. Contrapuntal musio did 
not suit their purpose, and believing that Greek 
drama was chanted, these amateurs invented 
a new style, which they hoped was like the 
declamatory style of the Greeks. A contom* 
porary writer says, “ The new musio is a kind of 
melody so sung by a single voice that the words 
are well understood. ’ ’ This was what we now call 

recitative,” and its invention is due to Bardi’s 
circle. Connected with this group were OaJilei« 


the poet, ' Caocini, and Jacopo Peri, whose 
Dafne, written in 1597, is, though lost, con- 
sidered to be the first opera. Eurydice, by tho 
same composer, was first perfonned in 1600, and, 
except for some choral writing, was in the style 
of the new recitative. But the first real genius 
in the operatic stylo was Monteverde (1 666-1 643), 
whose operas, Orfeo, AWanno, and 11 Ballo della 
Ingrate, show great developments. His melodies 
had greater freorlom, and his harmony was niuch 
in advance of his time. Ho realised that musio 
in association with words must add significance 
to the underlying emotion, and so he used 
sharp dissonances. Monteverde also employed 
a largo body of instrumentalists, and was one of 
the first to use pizzicato (plucked) and tremolo 
effects. Cavalli (1509-1(376) in his chief work, 
Qiafione, foreshadowed the use of the aria, which 
to this day is the leading feature of popular 
Italian opera. 

Oratorio takes its origin from 8t. Philip Neri, 
founder of the Oralorians, who encouraged the 
performance of biblical plays with music for the 
edificat ion of the people. But it was Cavaliere, 
one of Bardi s circle, wlio wrote the first oratorio, 
La Itapprcf*vntazione ddV Anima e del Corpo, 
which was prodiu'od in 1600. The earliest 
oratorios w(‘n' piMb^nned upon the stage, and 
dramatic qualitie^s w('re then, as now, tho chief 
feature of the musicuil form. Tho dovolopment 
of oratorio was similar to that of opera, and tlio 
aria is found dominating both art forms at this 
and later periods. Carissirni and Stradolla 
worthily sustained the aims of Cavaliere. 
AUogri and Frcscobaldi were also noted writers 
of Cliurch music. 

Tho Kurydkie of Peri attracted great attention 
throirghout Europe, and early specimens of 
opera are also found in Franc© and Germany. 
The favourite form of musical dramatic enter- 
tainment in England was tho masque, of which 
Milton’s Cmnus, set to music by Henry Lawes, 
is a fine specimen. 

The modern style of instrumental musio also 
had its rise in Italy. Vocal music reached a 
high state of development long before indepen- 
dent instrumental musio had made a true begin- 
ning. The viol, lute, and organ had been used 
entirely in association with the voice, hnt, with 
the improved state of instruments, musio for 
instruments began to be written independent 
of the voice. By tho time that the organ needed 
less physical effort for its execution, and the 
viol and violin superseded the lute — a most 
difficult instrument to keep in tune — instru- 
mental composition began to fiouridi. Those 
forerunners of the pianoforte, the clavichord, 
virginal, and harpsichord, were still in an early 
state of development", but nevertheless there 
are Queen Eliz^eth*e Virginal Book and the 
Parthenia to be studied as specimens of instru- 
mental composition. A chest of viols, of different 
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Rizes to correspond with the various voices, held 
the same place in a sixteenth-century household 
as a piano does to-day. These viols at first 
played vocal music, and if any vocal part was 
awanting, the corresponding viol filled in the 
part. It was an easy step from this to the 
writing of music fit for either playing or singing. 
So instrumental music gradually acquired a 
status of its own. 

The Later Seventeenth Century.— In Italy 
opera continued to develop under Cavalli and 
his successors, for in that country opera-houses 
sprang up in all the chief centres. The aria, 
built upon a symmetrical plan and having 
nothing to do with tho dramatic development 
of the plot, became a very popular feature in 
opera. In thus departing from dramatic 
fidelity the prominence of the vocalist was 
increased, and it foil to Alessfindro Scarlatti 
( I G59-1 725) to establish tho Aria da Capo. This 
is an interpolated air with a strong first section, 
a contrasted middle vome, and a third part which 
is a repeat of the first. It was admirable for 
the vocalist, but foreign to a sincere operatic 
achorno. Scarlatti founded tho Neapolitan School, 
and his works are noted for the excellence of th© 
vocal qualities. He also began the practice 
of writing a three-movement prelude to his 
operas which in time developed into tlie modem 
orchestral overture and, later, into the modem 
symphony. 

Doubtless the growing importance of tho 
violin gave Scarlatti some inspiration towards 
increasing tho importance of the orchestral part. 
During the seventeenth century the great 
violin-makors lived and flourished. The Araati, 
Guameri, and Stradivari families were all of 
Cremona, and there soon arose a school of Italian 
violinists whose works aro epoch-making. 
Corelli (before all others), Vivaldi, Tartini, and 
Locatelli wrote immense quantities of music for 
the instrument. Corelli’s work has abiding 
qualities- Its simplicity, dignity, and freshness 
are charms that outweigh any feeling of old- 
fashioned structure and expression. 

The characteristic feature of French opera is 
the ballet. When Cavalli s operas were brought 
to Paris this lack of a ballet was felt, and it was 
left to Jean Baptiste Lully (1633-1687) to 
supply the want. Lully was in control of tho 
Paris opera-house, and in 1672 began a highly 
successful career with L'Artiour de Bacchm. 
With a clear ©ye for spectacular effect, he gave 
the Parisians what they wanted. His treatment 
of the overture was a solid piece of work, and 
his influence upon music of a purely instrumental 
kind was considerable. Lully’s' most noted 
successor was Rameau. He wrote with much 
charm and variety, and his Oaator and PoUux 
was for long a favourite in France. Besides 
this, he was notable as a writer of theory. His 
artistic ideals were more refined than those of 
LiiUy, and his works have danoe tunes inter* 
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Bpersed that give them special charm. The 
French also excelled at this period in writing 
attractive music for tho harpsichord, and the 
grace and fancy of the compositions for this 
instniment have much merit. Couperin {1668- 
1733) wrote abundantly for tho harpsichord, and 
his suites — called l>y him ordres — ^are collections 
of dances, vivacious in rhythm and dainty in 
their musical attractiveness. Rameau also ex- 
celled in writing for the same instrument. 

This was also tho period when organ -playing 
and composition wore growing in importance, 
since that instrument had by that time arrived 
at a fairly complete condition, Italy had its 
Gabrielis and Meruto (all organists of St. Mark’s, 
Venice), and Fresco baldi, organist at Rome ; 
Germany its Reinken ; and Denmark its Buxte- 
hude — all of whmu were noted performers and 
composes. Tho nortJuTn composers wore also 
engaged in tho art of dramatic choral writing in 
the form of the church cantata. 

In England, one name stands out before all 
others — that of Henry Purcell. Charles II 
hatl brought from his wanderings a taste for 
French music, and Pelham Humphreys had 
introduced it into English circles, but no con- 
temporary composer will bear comparison with 
Purc('ll, who was equally great in church and 
Iheatro music. IJo carried on the fine tradition 
of English church music, yet was in close touch 
with tlio most advanced methods of his day. 
He anticipated Bach in his methods of obtaining 
characteristic effects of harmony, and as organist 
of Westminster Abbey produced a large number 
of odes and church music of the highest quality. 
As a writer for tho stage his little opera. Dido 
and dSneas, has richness of idea and rare excel- 
lence, while liis solo-writing was always dis- 
tinguished by close attention to the meaning of 
the words. Tho thirty-seven years of his life 
wore yeare of great accomplishment, and it is 
not without signilicance that ho has been called 
tho greatest native composer before the time of 
Elgar. 

Contemporary with Purcell were many English 
composers, whose names aro familiar to those 
interested in church music. Aldrich, Dr. Blow» 
Matthew T.ock, tho writer of the famous Macbeth 
music, and Michael Wise have honoured places 
among musicians of tho time. 

The Age of Bach and HandeL — Germany 
came late into tho field wdih composers of tho 
first rank, but once the Teutonic supremacy was 
established, it never lost its eminent position. 
The German mind had not been carried away 
by the Italian enthusiasm for the monodic 
school, nor had it lost its interest in counter- 
point. The chorale was a prominent feature 
in the worship of the Reformed Church. 
Religious sincerity, concentration, and intense 
seriousness gave firmness and fibre to its 
music, and these qualities are found to per- 
fection in the works of Handel and Baoh. 
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George Frederio Handel (1689-1759) began his 
career as an instrumentalist in the orchestra of 
of the Hamburg Opera House. While still a 
mhoolboy, ho wrote motets for the chun^ of 
his native town, Halle in Sckxony, and his first 
opera was produced before he was twenty years 
old. Residence in Italy gave him an insight 
into Italian methods and brought him a fluency 
in writing for voices which served him well in 
later years. Coming to London in 1710, he 
wrote about forty operas on the Italian plan 
to suit the tastes of the day. He made huge 
fortunes, and, like other operatio impresarios, 
lost them. The friend of princes, he was the 
patron of London charities, and in time became 
a naturalised citizeii. Operas, oratorios, cantatas, 
church and occasional music, flowed from his 
facile pen, and his fine organ concertos are the 
product of his intimate knowledge of that 
instrument, of which he was one of the greatest 
executants in those days. But his greatest 
work is found in his oratorios. The Messiah, 
Judas Maccabceus, Israel in Egypt, Samson, 
JepfUhah, and Theodora, are the flowers of his 
genius. In these works Protestantism had its 
fullest expression, and their austerity, severity, 
and massivity are in full keeping with the 
serious Teutonic mind of his day. The giant 
personality of the composer is shown in their 
lofty conception and execution, and the forco 
of his genius loft its stamp upon our musical 
life for a century and a half. 

John Sebastian Bach, born in the same year 
as his great contemporary, is the most com- 
pletely Teutonic of all composers. Unlike 
Handel, he was not a public man, but wrote as 
opportunity, occasion, or inspiration demanded. 
He came from a family of musicians, and in his 
early days heard all the great organists. A 
student of Italian music, he never succumbed 
to its influence. The chorale was popular from 
Luther’s time, and, round the themes of these 
grand old hymns, composers loved to exercise 
their contrapuntal skill. From this sprang the 
fugue, whose musical form gives it special 
suitability for the organ. For richness of idea, 
fertility of invention, and sheer beauty of de- 
sign, the organ works of Bach are unapproached. 
Even when writing for clavier, voice, or chorus, 
this style, so intellectual, sincere, and serious, 
was ever present. In writing for voices, he 
eared less for the delicts of melody than Handel 
did, but the Christmas Oratorio, the St. Matthew 
and St. John Passions, and the mighty B minor 
Mass, are superb creations, always significant 
of the inner life of man. Nothing is bald or 
meaningless : everything is expressive, and these 
obaracteristios are foimd in every line of the 
enormous quantity of music which he has left. 
The Forty^eight Prelvdea and Fti^gues for WelU 
Tempered Clavier are specially important. 
Before Bach’s day, a clavier had only a few of 
Its keys in perfect tune. When an instrument 


was invented, tuned equally well for all the 
keys, he wrote the immorl^ Forty^eigkt, to 
show that a composer was no longer Umited 
to a small number of keys. These were not 
mere exercises, but works of wonderful beauty 
in themselves. Besides this, he refoimed 
keyboard fingering, and brought to perfection 
the Suite, in which sots of dances are arrai%ed 
in a form most agreeable to the artistic sense. 
He died in 1750. The legacy of Bach ' is 
the greatest treasure in all the literature of 
musio. Three of his sons were distinguished 
musicians : Emaiiuol being credited with the 
honour of developing the sonata on modern 
lines. 

The early eighteenth century saw Domenico 
Scarlatti, a noted writer for the harpsichord, and 
Pergolesi, a short-lived but inspired writer. 
Bo th flo urishod in Italy. Italian opira-houffe also 
had a beginning then ; William Boyce, Thomas 
Amo, and Nares, were composing characteristic 
church music in England : Rameau was carry- 
ing on Lully’s work in French opera, and Hasse 
and Graun wore producing notable works in 
Germany. 

The Later Eighteenth Century.— The type of 
polyphonic musio, in which Bach and Handel 
were suprorao, was not sustained by later men, 
and the pendulum swung to the harmonic and 
melodic side. This tendency was enforced by 
the violin-playing and execution of the great 
Italian executant-composers Corelli and his 
successors. The genius of the violin is for pure 
melody where one outstanding tune is associated 
with secondary harmonias of simple design. In 
contrapuntal writing — e.g. such a chorus as 
“ And the Glory “ from Messiah — ^all four parts 
are equally important ; a solo violin part cannot 
be on an equal footing with tho accompaniment. 
The Italian composers found their best medium 
of expression in the sonata. This was at first 
a suite of dances, of an alternately quick and 
slow nature. Its improved form came from the 
Gormans. 

Instrumental music was making great strides 
and operatic overtures were being detached 
from their surroundings and enjoyed for their 
own sakos. The general plan of tho orchestra 
was tho same in the eight^nth century as it is 
to-day; its treatment by composers has only 
differed as instruments and their execution have 
improved. The sonata, symphony, and jt^ng 
quartet are all products of this period, am the 
general plan of each is the same. The first 
movement is usually based upon two themes 
which are developed upon a fixed plan, though 
much is left to the ingenuity of the composer : 
the second is a slow movement, the third a 
minuet or soheraM> (quick movement), and the 
fourth a presto, often written In rondo form. 
This Is built upon a psychological plan, with 
alternately fast and slow movements, varied 
to suit the needs of th^ listener in matters^ 
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of expression and emotioa; and the giants of 
this period are Ifaydn and Mozart. 

Joseph Haydn (1732-1809) is called the father 
of the symphony, because he established the 
sonata form and applied it to the symphony. 
Hisr reputation as a youthful composer 4>rought 
him the patronage of Prince Esterhazy, an 
Austrian amateur, to whose household he 
became attached, at first privately and later as 
chapel-master. Here he had rare opportunities 
for experimont with a private band, for which 
he wrote an immense number of symphonies. 
The early ones are based on simple ideas with 
elementary design, but his development was 
rapid, and the later symphonies show far riclior 
ideas and wonderful sense of form. He sepa- 
rated the movements of the symphony and 
introduced the minuet. So also his string 
quartets are slender things in his early days, 
but they are vigorous, finished products of real 
genius in his later days. Besides over a hun- 
dred symphonies, eighty quartets, twenty -live 
oorioertos, twenty-four trif)S, forty-four sonatas, 
nineteen operas, fifteen mosses, several cantatas, 
and hundreds of dances, he composed the 
oratorio The Creation, Haydn was sixty-five 
years old when he wrote it, yet its freshno^, 
simplicity, and significant orchestral and choral 
writing give it charm to this day. All Haydn’s 
music is delightfully fresh and graceful : a child- 
like naiv4t6 is often found in it, combined with 
a graceful sweetness that makes his vocal and 
instrumental music irresistible. 

Mozart (1756-1701), the most precocious and 
gifted of musical geniuses, was Haydn’s pupil. 
He composed a concerto at six years of age, and 
went on a triumphal tour through Europe os a 
harpsichordist at eleven. His short life was one 
of groat activity, and he is equally great a 
writer of opera, symphony, quartet, sonata, 
and choral work. The great symplionies in G 
minor, E flat, and C major are amongst his pro- 
foundest creations. Grace and refinement mark 
all his chamber music, while his sense of musical 
form gives perfect balance and fitness to every- 
thing he wrote. His operas wore on the Italian 
plan, with a plentiful supply of arias and con- 
certed pieces. Idomeneo^ Nozze di Figaro, Don 
Giovanni, and Zauherfldte are his best-known 
works. His last groat work wcw the Requiem, 
to which a romantic story is attached. Never 
bef^ his time had the independent treatment 
of %iatrument8 been so fully exploited, while 
his sense of orchestral colour was wonderful. 
' Haydn owed much to Mozart in his later works. 

The works of Haydn and Mozart make a 
turning-point in the history qf instrumental 
music, and the whole range of the tone-art was 
immensely widened by their eflorts. 

Operatic music at this period was completely 
under the sway of the vooalbt, and dramatic 
fldelity was sacrificed to the demands of the 
prinm donna. Qluok (1714^1787) attempted its 
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reformation on more rational lines, putting the 
drama on an equal footing with the music. In 
his Orfeo and Eurydice, dramatio propriety was 
no longer stusrificed to musical or vocal effect, 
but music was used to enforce dramatic sincerity. 
Arias wero not despised, but were appropriately 
employed, and Che faro senza Eurydice is a gem 
for all time. His reforms were further de- 
veloped in AlceMe and Iphigenie, and his famous 
quarrel with Piccini ended in complete victory 
for the reformer. Before Gluck’s day the orches- 
tra had never been significantly employed in 
reinforcing tho emotion of tho drama. Gr6try 
also wrote popular French opera at this period. 

Music also flourished in Germany, where the 
theorist Pleyel, and Dussok, writer of pianoforte 
music, and Romberg, composer of The Lay of 
the Bell, were fine composers. 

The Age of Beethoven. — Ludwig von Beethoven 
(1770-1827), who had known Mozart and had 
had lessons from Haydn, perfected what these 
mastera had established. With little opportunity 
for hearing good music in his youth, his wonder- 
ful genius was of slow development. His life 
wtis one long stiniggle with misfortune. The 
responsibilities of his early years, his unhappy 
love ailairs, and the terrible affliction of deafness 
gave his life a sombre and gloomy hue ; yet his 
work is the true culmination of the period that 
procodos him, and at the same time foreshadows 
the developments that were to revolutionise 
music dui'ing the ninetoenth century. His early 
works are all in the accepted form of the day, 
and he crowned the work of Haydn and Mozart 
with tho perfect treatment of the sonata form in 
his piano and violin compositions, early sym- 
pht)nios, and quartets. But the full fruition of 
his genius caino in lator days. The Septet and 
Kroutzer and other sonatEis were complete 
productions of their kind, but the immortal 
nine symphonies, the great string quartets, the 
later piano sonatas, the violin concerto, the 
one opera Fidelio, the noblo Coriolan and other 
overtures, and tho impressive piano concertos 
have a concentrated force, a reflective intensity, 
and a universality in expressing the joys and 
sorrows of humanity, that aro unrivalled in 
musical art. To accomplish his aim, he never 
hesitated to expand his forms and modify bis 
designs to suit the demands of his noblo purpose* 
In writing for orchestra, be used the instruments 
with a fitness and freedom never before at- 
tempted, and, if he wrote to a programme, he 
never sought to portray what stimulated him, but 
sought rather to portray his feelings under the 
influence of the stimulus. Austere and intel- 
lectual, inspired by spiritual passion and pro- 
found thought, the works of BteethovCn sweep 
over the complete range of emtional experience, 
and his name is surrounded with an epic glory. 

Beethoven lived when the Romantic Revival 
was prevalent, and others beside him were 
influenced by the spirit of the times. Franz 
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Sohuberl^ (1797-1 823), son of a humble school* 
master, starting his career with a poor musical 
oducatiotif showed his powers as a song -composer 
very early. He hold important appointments at 
times, but his life was rather erratic, and he knew 
trouble. During his short life, masses, sym- 
phonies, quartets, operas, and cantatas, were 
product with marvellous rapidity, for he was 
one of the most facile composers who ever 
Uved, and though his music is diffuse at times, 
it has the charm of fresh and abiding melody. 
But his highest achievement is found in the 
hundreds of songs which he wrote. Before 
Schubert’s time poetry had been associated with 
melody, and melody only. In spite of varying 
moods, most of the verses wore sung to the same 
air, in hymn-tune fashion ; but moods vary with 
the verses, and, unless the music is appropriate 
to the mood, there can be no artistic whole. 
As harmony developed with the use of modu- 
lations, greater fitness between words and 
musio was possible, and the first great results 
are found in Schubert. His gift of melody was 
luxuriemt and apt to run away ivith him, but 
in his great songs, like Lindenbaum, jErlking, 
Wanderer^ Stdfidchen, Haidenrosleinf and many 
others, the melody moves in a way that a 
good reciter would employ. Again, the accom- 
paniments are not a mere secondary harmonic 
groundwork to support the melody, but the 
descriptive piano part seconds the emotion of 
the words and deepens the significance of the 
poetic emotion. Schubert is the progenitor of 
the modern art song. 

Germany was the centre of an active musical 
life at this time. Hummel, Sieil^elt, Ferdinand 
Ries, and Weber were noted composei-a, and of 
these Carl von Weber (1780-1826) is the chief. 
The Germans wore seeking a typo of opera 
suited to their sterner taste and musical intel- 
ligence. Weber, already noted as a pianist, 
had set to music national songs, which had been 
very popular during the Napoleonic campaigns. 
His appointment at Prague to organise a real 
Gorman opera led to the production in 1821 of 
Der FreischiUz, in which there were no traces 
of Italian traditions. Its supernatural story 
and use of folk-song appealed to the German 
mind. It anticipated Wagner in its attempt to 
emphasize dramatic unity, but, for the musician, 
the wonderfully expressive orchestral part, 
gorgeous in colour and dramatically expressed, 
is its greatest charm. This opera was followed 
by Precioaat Euryanthe^ and Oberon^ whoso 
overtures are as fresh to concert audiences to-day 
aa on the day when they were written. 

In those days Italy had her Boccherini, her 
Viotti, a noted writer for violins, dementi, 
a prince amongst teachers, Salieri, and Cimarosa. 
In France, Cherubini, also a writer of fine church 
miieiOi Boieldieu, and Mehul, were upholding 
the. standard of French opera, and England 
fomd in .Dr, Crotch and Thomas Attwood 


writers of di^fied ohuroh zx^usio, while John 
Field is credited with the mVention of the 
Nocturne. 

From Beethoven to Brahms.— This /period 
oovera some seventy years, and is the greaj^t 
period ef development in musical history. Only 
the Elizabethan era in English literature can 
rival this age in the production of so many 
artistic geniiisea. It was a period not only of 
progress and development, but of revolution. 
Opera can never be the same since. Wagner’s 
mighty reforms : instrumental music is vastly 
more expressive since Berlioz’s day, and its pos- 
sibilities have been so far increased that to-day 
we cannot see tlieir limits. Oratorio has revived 
in a new form since Elgar wrote Gerordius ; 
Liszt and Chopin revolutionised piano vir- 
tuosity ; and the song under Schumann, Hugo 
Wolf, Brahms, and others, has been cultivated 
in a manner worthy of its lyric importance. It 
w£ks a period of groat activity, when composers 
not only built upon the foundations of their 
prt^decesvsors, but found new avenues of ex- 
pression and fresh iields for musical operation. 
The older classic forms were found too narrow 
and confined for the now aims, and fresh forms 
wore invented. The established rules of harmony, 
tonality, and musical structure wore rudely 
upset, and the full fruits of these revolutionary 
forces wo are only just beginning to realise. 
Some aims wore too higli, and some experiments 
too wild, but greater permanent changes have 
boon oxperi(^noed by nuisic in the lost hundred 
years than in any previous ago. 

Italian opera was on the old lines. It was 
frequently a mere string of arias and concerted 
piocos, all written for ilie exemplification of 
favourite vocalists’ powers, and dramatic unity 
was sacrificed to the needs of the prima donna. 
There was a plentiful supply of inusiC'al material 
for this purpose. Rossini (1792-1868) in his 
Barber of t^cville, Qazza Laddra, Tancredi, Semi’ 
ramidCf and a host of others, gave the Italians 
the fluent melodies and vocal cadences which 
they loved ; but his melody was never vulgar, 
and much of his musio is scholarly. Donizetti 
in La Fat^oriia, Lvcia di Lammemwor^ and TKq 
D aughter of the Eegimeutf did the same thing in 
an agreeable way, and Bellini had his day of 
popularity with Norma axidi Sonncmibula. 

The best-known musician in the early days 
of the century was Spohr (1784-1869). His 
operas, like Jeasonda^ had considerable voj^e, 
and his oratorio The Last Judgment had some- 
thing of the romanticism of later days. But, 
outside his symphonies, oonoeHos, oantatas, and 
quartets, he is of prime importance for the 
attention he gave to compositions for the violin. 
He had an extraordinary instinct for the in- 
strument, and his Violm School is invaluable. 
As a composer, his music has a chromatic quality 
in advance of his time, but his sugary harmonies 
£ive it undue sentimentality. 
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Franoe waa particularly suooessful in the 
production of light operas^ whioh were distin- 
guished by much nimble wit and dainty finish. 
Auber in Fra Diaxolo and Harold in Zmnpa wore 
successful writers of the time. The chief figure 
in the Parisian operatic world was Meyerbeer, 
an extraordinarily clever musician. He know 
French character, and, recognising the Gallic 
love of sconio display and spectacle, hit the 
popular taste in Robert le diable, Le Proph^te, 
Lee Huguenots, Diiwrah, and others. His 
music siiitod the needs of pompous spectacles, and 
has boon not unfitly described as a “ hxige pill of 
clever artificial emptiness.” The groat operatic 
geniuses of the age were Vordi and Wagner. Verdi 
(1813-1893) began his career by writing operas 
on the usual Italian plan of arias, chorus, and 
recitative, without much respect for tho dramatic 
continuity of action. Rigoletto, 11 Trovaiorv, 
La TravicUa, Ballo di Maschera, and Sicilian 
Vespers, were all in the manner of Scarlatti and 
Rossini. Sensuous melody, shallow but catchy 
airs, made these operas popular in every opera- 
house of Europe. But in 1872, ho brought out 
Aida, a work of much pathos and nobility of 
conception, and more dramatically sincoi'e than 
anything he had written before. In his old ago 
he wrote Otdlo and Falstaff, which showed 
further advancos. In them there is the old 
Italian love of musical beauty, but the orches- 
tration is richer and more expressive, and organic 
unity is achieved by throwing over the old forms 
used in his early works. Verdi had the 
advantage of a fine librettist in Boito, himself 
a composer of high merit, whose Mephistophde, 
though episodic, is nobly composed. 

In Charles Gounod (181 8-1 893), France had 
an operatic compost^r of far finer calibre than 
Meyerbeer. Faust is touched with tho true 
spirit of romanticism, and has melodic .beauty 
of an alluring kind. It is more satisfactory on 
its lyric and picturesque than on its dramatic 
side, and its voluptuous airs arc imbued with 
much of a mystic character. His other operas, 
PhilMfwn and Baticis, Reine de Saba, and Rmmo 
and Juliet, provide prime demne with favourite 
airs. Contemporary with Gounod and natives of 
France, wore Bizet, whose Carmen is a fresh 
and sparkling work ; Ambroiso Thomas, com- 
poser of tho charming Mignon and Hamlet ; 
Delibes, writer of attractive ballet music ; Mas- 
senet and Chabrier. 

Wagner. — Germany was represented in opera 
by Nicolai, who wrote a bright version of The 
Merry Wives of Windsor, and Goldmark, whoso 
Queen of Sheba has spectcbcular and musical 
merits. But the commanding figure in the 
world of opera is Bichard Wagner (1813-1880). 
What Gluck and Weber attempt^, Wagner 
established. Knowing the theatre from his 
youth, he was ewly acquainted with the works 
of Weber and Beethoven. At first he wrote in 
the manner of Meyerbeer^ but the strong 


dramatic character of Flying Duid^Man (1842), 
and its striking orchestration hiaw^this opera 
the first of a revolutionary series. Then 
followed Tannhduser, Lohengrin, Meiatersinger, 
Tristan and Isolde, the tetralogy known as The 
Ring of the Nibelungs, end Parsifal, Poetic 
text, music, and stagecraft were all of equal 
importance, and each opera shows advance in 
tho accomplishment of this ideal. His scores 
were orchestral syrnphqpies, seconding the stage 
action and flowing uninterruptedly throughout 
tho course of the play. His harmonic progres- 
sions were most daring for his time, his chord 
relationship most ailvanoed, and his use of the 
brass and wind sections of the orchestra was 
novel in tho unusual importance given to 
these instnimenls. By the free use of Leit- 
moth he associaU)d each character with a 
delmite musical figure, and tho riclmoss of his 
score and scope of his conception have left an 
iudeliblo mark upon the development of modem 
music. Wagner’s life was a stormy one, but his 
strong pers(jnality kept him from deviating from 
his high purpose, and though at times ho 
attempted what was hardly dramatically pos- 
sible, the Ring is the greatest achievement in 
operatic composition. 

Tho most popular composer during the middlo 
part of tho nineteenth century was Felix 
Mendehfsohn-Bartholdy (1809-47). All the good 
fairies wore present at his birth, and the gifted 
youth had the advantage of an education in a 
wealthy and artistic household. His precocity 
was soon seen, for the beautiful Midsummer 
Night's Dream overture was written before he was 
twenty y(?ars old. In every department of musical 
composition except opera {Lorelei was unfinished) 
ho left worthy contributions to musical literature. 
The Hebrides overture is choicely picturesque, 
tho Songs wUhoitt Words are admirable materied 
for budding pianists, the Violin Concerto is 
a vital thing, the Scotch, Reformation, and 
Italian Symphonies are rich in expression, the 
chamber music and songs are agreeably melodi- 
ous, and the choral worlcs. Hymn of Praise, St, 
Paid, and Elijah, are eminently dramatic for their 
day. Mendelssohn was a writer on classical 
motlels, and his propaganda in the matter of 
Bach is unforgettable. But his facile pen led 
him to write much that was obvious and trite, 
though in his finest moments he is on a level 
with the greatest. We are only to-day breaking 
away from the thraldom of the oratorio form as 
fixed by St. Paul and Elijah. 

In choral work, Gounod hod written The 
Redemption, a disjointed work with some good 
choruses, and C^sar Franck, a composer little ap- 
preciated till after his death, showed in his 
Beatitudes wonderful qualities of sincerity and 
feeling, Schumann’s Paradise and the Peri and 
Berlioz’s impressive Damnation of Faust had 
high merits. The Bohemian composer Dvorak, 
towards the end of the century, used his skill 
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in pioturei^p%i writing and highly-colouii^^ or* 
ohestration ^th dramatic effect in his Spectre's 
BridCf and wrote a beautiful StabcU Mater. But 
the highest standard was reached by Brahms in 
the heavenly Song of Destiny^ the Triumphlied 
and tile German Requiem. In England the 
ohuroh organists turned out hosts of choral 
works on the Mendelssohn pattern, of which 
Sterndale Bennett’s Watnan of Sa/tnaria and 
Sullivan’s The Golden Legend are good types. 

The cuU of the song developed as the century 
grew. Gluck’s theories made people think of the 
intimate connection between words and music. 
Mozart, Haydn, and Beethoven had approached 
the ideal, but Schubert was the first to express 
himself fully in this art-form. Melody was no 
longer the one factor in the musical scheme ; 
the harmonic background of the accompaniment 
was equally effective in deepening the signiffcance 
of the music, and the great song-writers fused 
these into an organic whole. Mendelssohn’s 
songs were agreeable enough, but not in the best 
line of art. Schumann, born a year after 
Mendelssohn, was a composer whose music had 
all the associated qualities which great poetry 
demands. He was the real musical exponent 
of Heine. Deep feeling and warm colour stamp 
all hia songs. The Two Grenadiers, Ich grolle 
nicht, Du bist wie eine Blmne, and all the Dichter- 
liebe series are perfect examples of the song -art. 
Carl Loewe’a Edward^ Liszt’s Kennst du das 
Land? Hugo Wolf’s V crhorgenheit, Brahms\s 
Sapphic Ode and Feldeinsamkeit, Dvorak’s 
B^licaZ Songs, Grieg’s Swan and Ich Hebe dich, 
ore a few specimens of the best songs of 
the century. The latter years of the century 
saw this cult of the art -song carried forward 
by almost all composers of note. 

Even greater developments were made in 
instrumental music. Frederic Chapin (1809- 
1849) was the poet of the piano, and his music 
breathes the artistic proclivities of his native 
Poland. His preludes, nocturnes, waltzes, 
mazurkas, sonatas, scherzos, ballades, mid studies, 
are the creations of em original genius. They are 
full of delicate charm and freshness of idea; 
tenderness, refinement, and perfect finish take 
the place of strength and vigour. Classic forms 
were unsuited to express his inspirations, and 
he wrote with great freedom and with a novelty 
of rhythm and harmony that has high romantic 
qu^ities. Hie piano works are a never-ending 
^l^lrce of joy to players and audiences. 

Schumann (1810-1856) was edso a true 
jqfiantic, and could not express himself within 
. tbe )^Uimts of classic bounds. A ripe scholar 
andHhinker as well as a pianist spoilt in the 
making, he took to composition as an after- 
thought. His short piano pieces, PapiUons, 
Camaval, Kinderacenen, Novelletten, aud the 
fantasia Faachingsschvxinh aus Wien, are all 
highly imaginative works. Rhythm did not 
appeal to him as to Chopin ; poetic sensibility 


was more to him than form. He sought^ out 
new modes suited to the art of e^^ression, and 
many of hia pieces have definite names which 
are clues to his poetic intention. The same 
sensitiveness and freedom from formal restraint 
mark his symphonies and chamber music. 
The Pianoforte Quintet is one of his finest 
works. 

Liszt. — ^As the dexterity of executants in- 
creased and instruments improved, composers 
made further experimental voyages. One 
feature of nineteenth -century music waS'-the 
extension of what is called “ programme ” 
music. This was really no new thing ; the mere 
giving of a name to a work implies the general 
idea of a programme. The new mission of 
music owed much to the art theories of Franz 
Liszt (1811-1880), a prince in the realm of music. 
He regarded all the arts — poetry, painting, and 
music — as one and interdependent. Thus music 
was t>no other rnedivun to express what might be 
convoyed through painting or literature. The 
ideas which music was to convey were not 
necessarily musical ideas, but might be a story, 
or even an incident in life. 

Rameau and Cornperin had written little 
picture tunes: operatic ovoitures had outlined 
the story of the opera ; and Spohr’s symphonies, 
I'he Power of Sound and tho Seasons, indicate a 
pretty plain pnjgrammo. In his Twelve 
Symphonic Poems, Liszt sought to exemplify 
his theori(?8. In Les Preludes he took some 
elusive linos of Lamartine in comment on certain 
phases of life, and gave a musical transcription 
of their varying moods. Other symphonic 
poems are named Tasso, Orpheus, Mazeppa, &o., 
from which names their character may be 
judged. This meant a breaking away from the 
sonata and other classic forms. As a pianist 
and composer for tho piano, Liszt ranks with the 
greatest exponents of that instrument. 

Hector Berlioz (1803-1869), greatest of all 
French composers, broke away entirely from these 
forms, and his eager, impulsive nature, extraordi- 
narily sensitive to the tone qualities of various 
instruments, led him to make numerous experi- 
ments. His chief contribution to the music of the 
century was found in tho new combinations of in- 
struments which he exploited, and his great gifts 
for rhythm and orchestral colour had been a tre- 
mendous influence on the treatment of tho orches- 
tra during later days. The older forms were useless 
for his purpose, which was to depict human 
experiences cmd narrate stories in musical terms. 
What he attempted may be seen from the names 
of his works — King Lear Overture, a symphonic 
fantasia called Episode de la Vie d'un Artiste 
(a sordid tale), and Harold in Italy. Berlioz and 
Wagner were the two greatest forces in the devel- 
opment of orchestral composition during the 
century. 

Brahms. — Johannes Brahma (1833-1897), the 
greatest fi^pre in the second half of the century. 
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WAS in the direct line of the^ classic composers. 
He was great in every branch of music except 
opera, which he did not touch, and his m^ic 
has the stamp of lofty sincerity and dignified 
severity in all its aspects. The austerity of his 
music hindered his early recognition, and his 
want of sympathy with the development of 
music drama kept him out of favour for a long 
time. Though his great symphonies weic in the 
classic fonxir Brahms was always original and 
individual within the classic limits. As an 
^i^llotJtual composer, he placed greater emphasis 
up)n musical ideas than upon mere orchestral 
colouring, and the seduction of ‘‘ prograinmo ” 
writing did not appeal to him. Piano quartets 
and quintets, chamber music of all varieties, 
symphonies, concertos, pianoforte music of many 
kinds — all had the loftiest treatment with rare 
skill in design. Some of his songs are amongst 
the greatest ever written. 

During the whole of the nineteenth century, 
England never failed to recognise and encourage 
musical talent of native or foreign extraction. 
The popularity of Sir Arthur Sullivan was 
unrivalled during the latter part of the century, 
and his light music, associated with the Savoy 
operas, at once clever, scliolarly , and captivating, 
made its appeal to musical scholar and average 
man alike. Sir Hubert Parry, one of the most 
learned of musicians, has written much in the 
spirit of Bach and Brahms, and the severity and 
technical excellence of his music ai’o always 
impressive. Sir Charles Stanford and Sir 
Alexander Mackenzie have been successful in 
the opera form, and their scholarly works are 
worthy products of men who rank among the 
best teachers of the day. Sir Frederick Cowen, 
a conductor of high merit, has written operas 
and oratorios, and his songs have had consider- 
able vogue. Parry, Stanford, Mackenzie, arid 
Cowen are still alive and musically active ; 
England lost a graceful composer of much 
originality when Goring Thomas died at an early 
age. The modem school of English musicians 
owed much to the enterprise and fine qualiticjs 
of these men, who paved the way for Elgar and 
his contemporaries, for they worked in the face 
of much discouragement. English audiences 
love oratorio, and, until the close of the nine- 
teenth century, would accept nothing but the 
Handel-Mendelssohn tradition. Brave efforts 
were made to break away from the stock pattern, 
but without avail. The popular composer was 
Sullivan, who found his true nUtier in light 
opera, but, without depreciating his charming 
work in the slightest, it must be recalled that he 
was never entirely successful in his more serious 
compositions. A wealth of fine music will be 
found in the works of Mackenzie, Cowen, Stan- 
ford, Goring Thomas, and the scholarly Parry, 
and lovers of good music may well explore the 
murio of these men. They have been eclipsed 
by Sir Edward Elgar, but their sincerity of 


ptir^e ^d lofty aims have nobly upheld the 
good name of JEmglish music. 

Music since the Death of Brahms. — Johannes 
Brahms died in 1897, and with him departed 
tiie last of the great classic composers. It has 
been said that the best music of to-day is as far 
removed from Wagner as Wagner was from 
Mozart. This only means that composers 
to-day have different aims. With Mozart, 
music was a thing of beauty ; with Wagner, a 
means of enforcing the significance of verse and 
dramatic action ; with the modern, it is more 
psychological, and seeks to express the deepest 
feelings of our innermost being. 

There is a great change in the attitude towards 
musical form. The modem view is that the 
subject should dictate the form, not the form 
the matter. This is partly the result of the 
popularity of programme music. When 
Kichard Strauss wants to depict musically the 
lost hours of a dying man, he cannot do so by 
taking a theme or two, Beethoven -wise, and 
by elaborating them according to the mles of 
tho symphony. Instead of a few themes, ho 
uses many, and uses them as they express the 
varying moods of his musical narrative. 

Besides a breaking away from form, there is a 
revolution in method. There is a new attitude 
towards tonality. Schumann discovered that 
by keeping down tho loud pedal of a piano, 
music could bo written in which two tonalities 
(i,e, two different keys) could be heard simulr 
taneously. So tho modern musician changes 
his key with almost bewildering frequency — 
often several times in a bar. Harmony is no 
longer regarded as a matter of rule, but of reason 
and feeling. The. musician uses his chords like 
a painter does his colours, and it has been said 
that “ Each chord has its own colour, and each 
arrangement of tho chord its special tint.” 
Chords are now used according to the effect they 
produce. 

Some composers have gone back to the modes 
of the mediaeval church ; others, like Debussy, 
have adopted the whole-tone scale {i.e. a scale 
with eight whole-tone intervals throughout). 
Even quarter-tones have been experimented 
with. 

There has been a rapid advance in instru- 
mental and voced execution. The Sevoik 
School of violin -playing and the Lechitizky 
school of piano playing have greatly heightened 
the gener^ level of execution upon these iniBtra- 
ments. Since Wagner and Berlioz wrot^ tb^lT 
treatises, there has arisen a sohool of orob^ral 
conductors who treat the orchestra as one vast 
instrument, and give to the rendering of great 
orchestral works the stamp of their own individ- 
ualities. Among the most prominent interpre- 
tative conductors are Arthur Nikisch, Sir Henry 
Wood, Weingartner, and Landon Ronald. Hans 
Richter, the doyen, has now retired. 

Each country in Europe (America has no 

13 « 
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prominent ooinposef)’ has its J^poiOlea^ are aJl stamped with his peculiar 

musicians* Tbepopuliudty of idiom. Elgar writes good» clear melody, com- 

especially in England, is one of the^eatures podbs for a large orchestra, and, though hardly 

of recent years. Tsohaikowsky, Cilllbunow, a revolutionary, is modem in his use of key 

Raohmaninoif, and Arensky, are familiar names relationships and harmony. His scholarly 

on our programmes. The former won favour symphonies, noble variations (Enigma), and 

drat by his Pathetic Symphony, and his wealth of brilliant violin concerto, are amongst the most 


pleasing melody in this, in his songs, and in his 
simple piano pieces, as well as in his greater 
works, has made him popular with the average 
concert -goer. The barbaric splendour of his 
orchestral canvas has its sensuous and exciting 
qualities. 

Norway had its Edward Grieg, a composer of 
no small charm. He hud unmistakable manner- 
isms of melody and harmony, and a certain 
freakishness was not awanting. His songs are 
picturesque ; his tone poems for piano, neat and 
subtle ; his Peer OyrU suite has fine momenta 
and his violin sonatas are elegant compositions. 

Germany is represented by the schools of 
Richard Strauss and Max Reger. Strauss is a 
musical realist. His “ programme ” works, 
like Don QuixotCt Hdderdeben, Death arid Trans- 
figuration and I'm £Julen8piegel, demand a huge 
orchestra and are the most advanced specimens 
of their type. In his scores he imitates such 
objective realities os the bleating of sheep and 
the death rattle, while a phrase in ono of them 
represents the character of a lady. His operas, 
like Elektra^ are no less realistic, and some of his 
songs reuik amongst the finest written since the 
death of Schubert. Max Reger follows Bach 
and Brahms, but with a strong modern feeling 
intruding itself. 

Modem French music began with the saintly 
C^sar Franok. Camille Saint-Saens, still alive 
and busy, belongs to an earlier day. Debussy 
is the b^t-known representative of this school. 
As a musical impressionist, he evolved a system 
of tonality, and aims at what a painter would 
call “atmosphere.” His aim is to suggest 
rather than to state definitely : so that much of 
his work is dreamy, elusive, and evanescent. 
His songs are of the same character, and in his 
experimental music drama, Pelleas and Meli- 
sande^ the music in tho orchestra is made 
inferior in importance to the spoken word. 
Vincent dTndy and Maurice Ravel also belong 
to this school. 

Xtedy, since the death of Verdi, has been fairly 
prominent in opera, and the blood-thirsty, crude 
melodramas of Mascagni, Leoncavallo, and 
^ Poepmi, are associated with music which has 
popumr if not great characteristics. 

In Sir Edward Elgar, England has the first 
xnelly great composer since Henry Purcell. As 
a composer of choral music he is a pioneer, and 
Dream of Oerontius marks an epoch in the 
history of oratorio. This work is a complete 
, departure from the Handel-Mendelssohn tra- 
dition^ and is treated fully in the modem spirit. 
His otiber works. King Olaf, Oaractacus, and The 


notable contributions to the music of the day. 
As a composer, he ranks with Strauss and 
Debussy. 

English music is a fiourishing plant to-day, 
and ^ere is quite a host of capable oompoi^grav 
very active in our midst. Delius, who ms 
French tendencies, Granville Bantock, Josef 
Holbrooke, Rutland Boughton, and Vaughan 
Williams, aie only a few of many native 
musicians who are worthily maintaining the 
reputation of England in musical composition. 

STAFF NOTATION 

Preliminary . — Sound is caused by air in 
motion, and a musical tone is created by the 
vibrations of the air being regular and continu- 
ous. If the vibmtions are irregular or broken, a 
mere noise is produced. 

Musical tones may be (a) high or low, (&) long 
or short, (c) loud or soft, {d) pleasant or un- 
pleasant, and the terms for these elements are 
(a) Pitch, (6) Duration, (c) Intensity, (d) Quality 
or Timbre. 

Pitch. — Let middle C be stmok on the piano 
and the seven white notes above and below be 
played. In each case a note will be arrived at 
which the ear recognises as having a very 
decided relation to the middle C. The octave 
note, or eighth note above, is thinner and clearer ; 
the octave note, or eighth note below, is fuller and 
richer than the original note. This is caused by 
a different number of vibrations being set up in 
each case ; and the similarity of all notes which 
are octaves to each other comes from a definite 
relationship between the vibration periods. A 
very simple instrument called the siren can be 
employed to ascertain tho number of vibrations 
set up by any note. In the case of middle C, it 
is found that they are about 266 per second. 
The octave above has double the number of 
vibrations of the original note — ^here 61 2-— and 
the octave below half the number-— here 128. 
8o that the difference between three such notes 
is, ceteris paribusj only a matter of pitriv. 

Now, if the keyboard be examined throughout, 
it will be found to group itself into sets of eight 
white notes, from C to C, each set, when played, 
being bounded by notes which are octaves. If 
any of these groups be played through, a feeling 
of completeness and finality is experienced. 
Such a group of eight notes is called a scale. 

This grouping is more plainly seen when we 
examine the position of the black keys. In 
association with each of the above groups of 
eig^t white notes, there wiU be found five Uack 
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ones always in the saine^^ position as below in 
Fig. 1. 



CDEPGABO* 


Flo. 1, 

^ 'Eaoh note of the scale has a name as above. 

t C be struck on the piano, then the black note 
tween C and D, and then D itself, the ear will 
perceive that the sound of the black note lies 


^Ibeahiin^, it be found that there are two 
^upB 5i^idVe.horizontal lines bracketed together 
as in ^4^ 2. - 



Fio. 2. 


between the sounds of G and D. This will 
appear more plainly if it be imitated vocally. 
The same may be done for any pair of white 
notes with a black one between. But it will be 
noticed that there is no black note at two points 
in the scale — i.e, between E and F and between 
B and If an attempt be made to sing a note 
between E and F or B and 0, as can be done 
between any two other adjacent white notes of 


If the h 5 rmn tune is sung, the upper group 
applies to women’s or boys’ voices and the lower 
group to men’s ; if the tune is played, the right 
hand plays from the upper group and the left 
hand from the lower. Each group is known as a 


Staff or Stavo ; the sign 



is cdlled the 


the scale, it will be found to bo impracticable. 
It can be deduced from this that the distance 
between E and F and between H and C is 


Treble 


Clef, and 



the Bass Clef. The 


approximately the same as between a white 
note and an adjacent black one. This differonct' 
of pitch is called a semitone, or the interval 
between a white rxoto and the adjacent black 
note above or below, or the interval between two 
white notes when no black note intervenes. 
When a sequence of two white notes is struck, 
having a black note between, the interval is a 
whole tone. Thus C to D is a whole tone. If 


perpendicular line joining these staves is called 
a Brace. 

The gap between the staves was introduced 
for the purposes of separation ; in old music the 
gap was filled up by a horizontal line, which 
complctod one staff of eleven lines, and music 
was written upon what was known as the Great 
Stave. In modem notation, this line between 
the staves is used in a detached form as in 


we play an ascending scale, we usually call the Fig. 3. 
black notes Sharps (indicated J(), in descending 
scales they are called Flats (indicated On 
the piano Cj( is the same note as Dfr, Dj is Eb, &c. 

Actually there is a difference between C sharp and 
D flat, for their number of vibrations per second 
is not the same. This distinction is made in 
violin and in vocal music : but the piano is so 
tuned that for practical purposes they are identi- 
cal. This series of eight white notes beginning 
on 0 is called the soale of C, or the natural scale. 

A musical notation must make provision for 
every possible note, natural, sharp, or flat. 

If a hymn tune, written in statf notation, be 



Fia.3. 


Any notes occurring above the treble or below 
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the bass clef are indicated in a similar wiky as ixt 
Fig. 3. Such broken or detcushed IMes above, 
between, or below the stave are called,j^ger- 
linea. 

The broken line between the staves in Fig. 3 
represents the middle C of a piano ; the space 
between C and the lowest line of the treble clef 
represents D, and the space between C and the 
uppermost line of the bass clef represents B on 
the piano. Similarly, the lowest line of the 
treble clef represents E, and the uppermost line 
qf the bass clef represents A. These spaoes and 
lines are called the degrees of the scale, and they 
correspond to the keys of the piano, as in Fig. 4. 

The names of the notes and thoir position 
should be memorised thus : 

Theblb Clef 


Lines. Spaces. 



GBDFA ACEG 


tones and semitones distribute themselves as in 
Fig. 8. 

Ist Part. 2nd Part. 



tone tone semi- tone tone tone semi- 
tone tone 

Fig. 8. 

This divides itself into two similar parts. 
The first, from C to F, consists of two tones and 
a semitone, and the second, from G to C, com- 
prises the same intervals. 

Sharp Keytt. — I^et us take the second part of 
the above scale — i.e. (1 to C — and make it the 
first part of a now scale. Play eight consecutive 
white notes, using G as the tonic. The ear will 
find the secontl last note (F) unsatisfactory. On 
examination, it will be found that the second 
half of our new scale does n<>t correspond in the 
distribution of intervals with the first. Tho 
final two intervals are successively a semitone 
and a tone when they should bo a tone followed 
by a semitone. To make it correct, we must 
play Fjl (i.e. tho black note above F) on the 
piano and our new scale becomes 


Fio. 6. 

Special attention should be given to the three 
notes between the staves and to the first few 
notes above and below the stave, thus : 




Flo. 6. 


Scales and Keys. — ^The scale of C, or natural 
scale, consists entirely of white notes on the 
piano, and is written in staff notation as in 
Fig. 7. 


Fio. 9. 

With the change, the new scale will please tho 
ear. Let us take thf» second lialf of our new 
scale and, using D as our tonic, play a succession 
of eight notes, thus — D, E, G, A, B, C, D. 
Again the stjcond last note is unsatisfactory, and 
must be sharpened as in the previous case. 
Our new scale is seen in Fig. 10, written an octave 
down for convenience. 




Fio. 7. 


It is oaUed the scale of C because its degrees 
ire governed by the starting note C, which is 
called the Tonic. By comparing this with the 
notea on . the piano^ it wiU be found that the 


Fig. 10 

Now G is five notes, or at an interval of a fifth, 
above C. D is a fifth above G, and so, when we 
car^ this on, we will get a new scale wi^ A as 
tonic if the second last note of this third scale 
be sharpened. The second last note-^-(^lled 
the Leading note— is the determin^ factor in 
all these scales. From this we arrive at all the 
Sharp Kiys, as they are called. For buir purfx)^ 
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only other five keys are necessary, and these are 
written in full os follows : 


Kbt of a. 



aconding scale : here there is only a semitone. 
This can be reotified by flattening B, aixl the scale 
as held# quite satisfles the ear. Thus it becomes 



Fla 14. 


Kby of E. 



123466 78 

Key op B. 



Key op CJL 



Fig. 11. 

Flat Kpyfi . — If we write the natural scale 
downwards, thus : 


and the black note, now played, gives the scale 
its proper character. This is the scale of F. 

If a descending scale bo now played with Bb” 
for our tonic, the first four notes will sound all 
right, but the fifth in descent will sound un- 
satisfactory for the same reason as was found in 
the scale of F. By flaiteniiig this fifth note (E) 
the downward scale soimds satisfa^ctory, and is 
written 



Fio, 15. 


This is callecl the scale of Bb. 

The test note in all these scales is the fifth 
down, and, from the above, a new set of scales 
may be compiled. Thus we get the following 
scales. 


Key of Eb. 



Key of Ab. 




Fig. 12. 

we may use the lower or st^cond part as the 
basis of a new scale, i.e, with F as the tonic 
of a new descending scale. Lifting this group 
of four notee tip an octave for convenience and 
playing eight while notes down, thus ; 



18. 


we find that there is something unsatisfactory to 
the ear at the fifth note down (B). On com- 
paring it with the C soede, we find that the 
intervals do not correspond in distribution. 
In the natural scale, there is a whole tone 
tetween the fourth and fifth notes of the de- 


Key of D£. 


Key of Gb. 



FiO. 16. 


It will be seen that the mass of sharps and 
flats is very great in some scales, and their 
appearance upon a sheet of music would be very 
confusing. To avoid this, the sharps and flats 
necoBsary to any scale, are written once for all 
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at the beginning of the staff just after the olef 
sign. They are not repeated when the notes 
occur in the music unless for a very special 
reason. This device also serves to indicate 
the key in which a piece of music is written. 
Thus the scale of I> is written and is called the 
key of two shaips — 






Fxo. 17. 


instead of — 


€- 


"72? ^ 




122 - 


:4tS2-: 


Fio. 18. 


SHARP KEYS 


FLAT KEYS 




Key op C. 






Key of C. 


Key op G. 




•J 


2 flats (BIj, E|>). 


SHARP KEYS 

Kby op a. 


FLAT KEYS 
Key of £!?• 



Key op E. 


Key op Afr. 



Three other signs should be noted here : 

X used to raise a note two semitones, and 
called a Double Sharp. 

W? used to lower a note two semitones, and 
called a Double Flat. 

jlj restores a note on any line or space to 
its original or normal pitch, and is called 
a Natural. 

The following is a table of the common Major 
Sheup and Flat Keys. 



4 sharps (F|, Cjti 
G#.D|). ' 


I 


4 Hats Bb, Eb, Ab, 
Db). 




Key of B. 


Key op Db. 



The scales set forth above are called diatonic 
because they consist mainly of whole tones. 
Th^:e are two kinds of diatonio soales^^MaJor 
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and Minor. Those above are the major scales, 
and are so called because the interval from the 
first to the third notes consists of two whole 
tones. 

If a scale of eight notes be played on white 
notes of a piano beginning with A instead of 0, 
it will be noticed that semitones occur between 
the secondhand third notes and between the 
fifth and sixth. The interval from the first to 
the third notes consists of a tone and a half. 
Thus : 

1st Part. 2nd Part. 


IQ.: 






tone scnii- tone tone semi- tone tone 
tone tone 

Fia. 20. 


A scale such as this beginning on A, tho third 
below C, is called a Minor Scale. If we take tho 
third note below the tonic of any major scale 
as our starting-point and play the notes of that 
scale, we get a scale of eight notes which is called 
the Relative Minor to our major scale. Thus 
the relative minor of G begins on E, of D on B, 
of A on FJ, of F on D, or b!? on O, <&o. But 
there are three forms of the minor scales as 
written below : 


Ist Part. 2nd !Part. 



semi- 

tone 


semi- 

tone 




WZitZ 


4667887664321 


Duration of Sounds and Accents.— -Hitherto 
we have dealt entirely with pitch. Tho pitch of 
any note is known from its position on the staff ; 
the duration of the sound it represents is known 
by its shape. In modem music six kinds of 
notes are most commonly employed with 
known as a semibreve, for the unit. AU other 
notes are taken as fractions of this. 


a whole note, called the Semibreve. 


^ or a half „ 

^ or J a quarter „ 

J or ^ an eighth „ 

^ or a sixteenth „ 


„ Minim. 

„ Crotchet. 

,/ Quaver. 

♦ 

„ Semiquaver. 


|S a thirty-second note, called the Demi« 
semi 


A note ||q 
older music. 


semiquaver. 

called the Breve, is found in 


Thus a Semibreve q ==2 Minims ^4- J 
— 4 Crotchets 

J+J+J+J 

« 8 Quavers 
— 16 Semiquavers 

4* "h ^ -f ^^d“ 

&c. 


semi- 

tone 


semi- semi- serai- semi- 
tone tone tone tone 


semi- 

tone 





BtaSl. 


semi- 

tone 


No, 1 is not commonly used to-day. 

No. 2. has the advantage of being the ssme 
both in its ascending and descending 
forms (the Harmonic). 

No. 3 Is the one commonly used (the 
Melodio). 

Besides the Diatonic Scales there is the 
Chromatic Scale, obtained by playing or singing 
aP the notes, black and whiter in succession from 
any note to its octave above or below. 


To save writing so many crooks, it is custom- 
ary to write quavers and subdivisions of quavers 
thus : 

JTIZiorJ'J'J'J' 

rrrrrrrr„.,ee£egeee 


Sometimes it is desirable to play or sing three 
notes in tho same time that is usually occupied 
by two of similar value, imd to indicate this a 
band is p1ac;ed over the three with the figure 3 
above ; thus 


8 

Q Q 0 

rTr 

J t J 


r*r 

J + J &0. 
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But melodies often give moments of silence, 
break of! and begin again, and there must be 
some way of indicating this. So wo have what 
are called rest signs, tiius : 


A rest 


« is like a weight hanging from 
a line. 


J . r 


like a weight resting on a 
line. 




This similarity of quaver and crotchet rests 
needs noting. 




rrpt: 




and 






n 


FIO. 22. 


Half, quarter, and eighth values in rests and 
notes a>re indicated by dots. 


J. 

J. 


<s? 

-b 


J 

4 - 

1 

J 

+ 

S 

J' 

4 * 



and -*i-T = -«■- ^ 

r • « r + 1 


1 

&c. 


We have now shown how notes can be re- 
presented for pitch and for length. It now 
remains to see how they work out in combination. 
Everyone knows that the essence of poetry is 
metre with its recurring accents of strong and 
weak. So in music there are eu3conts of strong 
and weak, and the simple device of a bar-line 
is employed. It is drawn just before the note 
on which a strong accent comes. 

The following notes represent the first lino of 
the Hundredth Psalm without bars. 




Fig. 23. 


The wOrdis of the Psalm are accented thus : 
** All l^eopld ttmt on earth do dwell.” 


So the above music is barred : 




r — 

— p-| 





-H 

fm — 1^— 



ZZfZL^ 

— 

•4“ 


t 

H- 



U- 



All peo - pie that on earth do dwell, 

Flo. 24. 


Here there are two notes or beats between 
each pair of bar-lines. The portion of music 
between any two bar-lines is called a Bar, and 
in the above each bar is equivalent in duration 
to two minims. It happens that the above has 
all its notes of equal value, and as two minims 
equal one semibreve, any arrangement of notes, 
the sum of whose timo values equals one semi- 
breve, may bo admitted between two such bar- 
lines. Thus in the following. Fig. 26 sliows tliia 
without rests. 




In Fig. 25 the first bar contains one semi- 
breve ; the second bar <>no minim | two crotchets 
*«one semibrovo; the third bar two crotchets 
-f-one minim = one semibreve; the fourth bar 
one dotted crotchet -f one quaver ~f* two quavers -b 
one crotchet —eight quavers = one semibreve. 
Further varieties may be added with ingenuity. 


;=s.-rp: 




Fig. 26. 


It is well that an indication should be given 
at the beginning of each piece of music to show 
where the accented ntite will come, and what is 
the total time -value of each bar. These indica- 
tions are called Time Signatures, and consist of 
two numerical figures placed one above the other 
just after the clefs. Thus in the foregoing 
example, they would be written : 



Pig. 27. 


The lower figure 2 indicates the kind of notes 
employed in fractional parts of a semibreve, le. 
2 =sa minim ; the upper number indicate the 
number of such notes to each bar. So | means 
two minims is the sum of the tiiM values of all 
the notes of each bar of the psssage. 
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Similarly in Fig. 2S— 



9io. 28. 


the figure 4 means the fourth part of a semi< 
brevo, i.e, crotchet, and 2 means that two 
crotchets is the sum of the time values of all the 
notes in any bar. 

In Fig. 29 the time signatui'e means two- 


Written in crotchets or quavers, this phrase 
would be: 




Pia. 29. 


eighths of a semibreve in each bar, i.e. two 
quavers or the sum-equivalent of two quavers 
in duration. ‘ ' 

When there are only two beats to a bar, tlie 
time is called Duple Time. The time signatures 
of Simple Duple Time arti — 


2 

2 

2 

4 

2 

8 


” <J + J 

-J+J 

= /+ > 


The following notes — ^with one minor change- — 
represent the music of the National Anthem 
without bars. 



Fia.30. 


The words of the National Anthem are accented 

thus : X X ' 

** God save our gracious King,” 
i.e. one accented syllable and two unaccented 
ones in each group. 

The piece would be barred thus ; 



Here there are three minims to the bar, and as 
a minim is half a semibreve, and there are throe 
of them, on the principle explcuned above, the 
piece would be marked 



Fla. 82. 


With the signatures f and | as shown, since a 
crotchet is a fourth and a quaver an elghthfqf 
a aomibrove, when there are three 
the bar, the time is called Triple' Time, 
signatures of the Simple Triple Times are : 

i-j+j+j 

l- j>+j*+ j> 


When two duple times are combined we get 
Quaciruplo Time, with four beats in a bar instead 
of tw'o. In ordinary duple time, the first beat 
is strong ; in quadruple time, the first note is on 
the strong beat, the second weak, the third 
medium, and the fourth weak. The time signa- 
tures for Simple Quadruple Times are : 


4 I , I , 1 , i 4 minims in 

2 ^ ^ cv J a bar. 

..T. 4 I j 1 . I I ^ crotchets in 

C‘>r 4 - J + J r J + J 

4 _ N N4. ^4. ^ 4 quavers in 

8 ^ -m ^ -m a bar, 

C 4 called Common Time and is 

written thus : 





PlO. 36. 


These are the simple times ; but there are also 
Compound Times. A phrase like the following : 


S. W. W. B. W. W. 



Fio. SB. 


has six notes in each bar, grouped in pairs as 
shown by the curve, and hence has one strong 
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beat and two weak ones. But i£ the same six 
notes be grouped in throes, thus : 


that the note must be prolonged or held on at 
the discretion of the performer. 


S, H. B. M, 



Fiq. S7. 


we have a strong accent on the first note as 
before and a medium accent on the fourth. This 
completely alters the character of the tune, 
which now combines simple and duple times. 
What we have here is two groups of three 
quavers and the time signature is as above g. 

A complete scheme of Compound Times is— 

COMPOUND. 


Signa- 

ture. 

Value of each Bar. 

No. of 
Beats. 

Value 
of each 
Beat. 

6 

4 

J. J. 

2 

J. 

1 

J. J. 

2 

J. 

6 

16 

J^. 

2 

/. 

9 

4 

cJ • • 

3 

J. 

i 

J. J. J. 

3 

J. 

9 

16 

h N 1^ 

« . « . « . 

3 


12 

4 

cJ. cJ* cJ’ cJ* 

4 

J. 

12 

8 

J. J. J. J. 

4 

J. 

12 

16 

J*. J^. 

4 

N 

w • 


Throughout the above, the bars have been 
filled with notes, but the signatures hold good 
for the omission of notes when their rest- 
equivalents are shown, as 













Fio, 38. 


filgtill and AhhteviMonSr-^DefinUiens, 

^ « pause mark over or under a note, indicates 


m 

is played 

* m 

rg 




» Sfer— -s<* 


is played 

^ Tremclo. p 

— o— — — i 

-3 

— =11 


is played 

ar “ie:- -mr : 

R 

n 

Fig. 89. 



Kepoats are shown variously. 


Thus, 


means that the performer is to go back in the 


score to where there is the mark Hr 


Other 


mavks are g and D.S. (to go back to the sign), 
and D.C. (to go back to the beginning). 

When the regular recurrence of accent is 
interrupted by any device, we get syncopation. 
Ihus : 


* 



Fig. 40. Ht 


The Tie or Bind ^ means that the first note 
of the second bar is not played, but held from the 
previous bar. 

Some of the principal musical tenna aio : 
Adug^tb—slow and expressive. 

MoUo Adagio and Adagiasimo^vevy slow, 
merry, lively. 

AUegreito^mther merry, not so fast as AUegro, 
Andanff>~^t a moderate rate.^ 

gently, not so fmb as Andof^^. 
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Acce^ratM2o«H|uiokening the pace. 

decreasing the pace. 

Ad libUimr-^t pleasure. 

with agitation. 

Anima<o-"-animated. 

A poco a poco—little by little. 

BHUarUe — in a brilliant manner. 

as in ben fnarcoto— well marked. 

Calando — decreasing. 

Con brio — ^with energy ; Gonfuoco — ^with fire. 
Con expresaione-^^ith expression : con moto-^ 
with spirit. 

Crescendo— increasing in loudness. 

Dolce — sweetly, softly. 

Forte — marked / — loud. 

Fortissimo — ff — very loud. 

/iff— as loud as possible. 

Crave — solemn, heavy, slow. 

Orazioao — gracefully. 

Largo — very slow ; Lento — slow. 

Larghetto— -not so slow as Largo, 

Legato — smoothly, in a gliding manner. 
Maestoso — in a grand, majestic manner. 
Marcato — marked emphatic. 

MezzO’ forte — mf — moderately loud. 
Mezzo-piano — mp — moderately soft. 
Moderata-^at a moderate pace. 

Mene allegro— -loaa fast. 

JVonr— not. 

Piano-— p — soft ; Pianisai^no—pp— very soft, 
ppp— as soft as possible. 

Preefo— quickly. 

Prestissimo— as quickly as possible. 

Piu mosso — quicker. 

Perdendosi — ^losing itself. 

Quasi — ^almost. 
jRitorddndo— retarding. 

Bitenuto — ^holding back. 

PedZentondo— slackening the pace. 

Tempo commodo—at a convenient speed. 
Tcnnto— sustained, 

Sforzato—dorood ; Sotto voce — in an undertone. 
Stringendo—hxirTyin^ the pace. 

Ftt;ace— lively, sprightly. 


TONIC SOL-FA NOTATION 

]JIosT modem music is based upon what we call 
the Common Scale, t.e. a set of eight notes, each 
having a definite relation to the first of the series, 
which we call the tonic or key-tone. If middle 
C of a piano be struck, and the seven white notes 
above or below it be played or sung, we get the 
Common Major Beale. In the Tonic Sol-Fa 
Notation, eac^ note of the common scale gets 
a name, the tonic or key-tone of any major 
scale being oaUed Doh^ and written d — the other 
notes sung upwards are cidled Ray, Me. Fah, 
Boh, Lah, Te, Dob*, and written r, n, f, 8> L t, d*. 
As tbe e^bth note is the octave of the first, it 


408 

is marked d’ to distinguish it from the key -tone, 
always written d. 

A chart of the Common Major Scale, called 
the Modulator, shows these notes thus : 

Dob* d< 

Te t 

Lab 1 

Soh s 

Pah f 

Me n 

Ray r 

Doh d 

It will be noticed on the above modulator 
that Doh* and Te are printed close together and 
also Fah and Me. This is because no semi- 
tones intervene in those two cases. On a piano 
there are no black keys between E and F and B 
and C, which in the key of C correspond to Me 
and Fah and Te and Doh in the Sol-fa system. 
Semitones can be sung between any of the 
remaining intervals. 

To indicate notes above or below the common 
scale as shown above, numbers are used. Thus 
d* is the octave note above d, and d* is two 
octaves above d ; while d( is the octave below d, 
and d 2 two octaves below d. Thus the complete 
octavo above the common scale is written— 

d* r' n* f* s‘ 1* t* d* 

and the complete octave below the common 
scale is 

d t, 1| S| f| n, ri da 

Me’ n' E 

Ray* r' D 

Doh* d' 0 

Te t B 

Lah 1 A 

Soh s G 

Fah f F 

Me n E 

Bay r D 

Dob d C 

Tei t| B 

Lah, 1, A 

Soh, 8| G 

From the accompanying dicigram the corre- 
spondence of the notes of the Sol-fa system with 
the scale of 0 on the piano can be easily noted. 

But as^the block keys of a piano are the 
sharps and fiats (or CKJoidentals, as they are 
oalM) in the scale of C, so Sol-fah notation 
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makes provision for naming the semitones 
between notes, when such semitones occur. A 
sharp is indicated by writing the letter e after 

d r f a 1. 

Thus de is the sharp of doh (pronounced dee) 


re 

» 

ray 

»» 

roe 

fe 

*9 

fah 

i> 

fee 

se 

99 

soh 

»> 

see 

lo 

99 

lah 

99 

lee 

flat is 

indioated 

by the 

letter a 

after 


r PI 8 1 t. 

Thus rti is the flat of ray (pronounced raw) 


ma 

99 

mo 

99 

maw 

sa 

99 

soh 

*9 

saw 

la 

99 

lah 

99 

law 

ta 

99 

te 

99 

taw 


A complete scale showing chromatic semitones 
is as follows : 


ta 1 w 
lag a® 

fe 


re 


d‘ If the chromatic scale of C bo 

^ played upwards on a piano, the 
sharp names de, re, &c., are used; if 
the scale be played downwards, the 
flat names ta, la, &c., are used. 

Although in the above we have 
referred to the scale of C, which 
means that middle C is our tonic or 
key-note, it will be found possible to 
take any black or white key on the 
piano as key-note and play a scale up 
or down, using the above names for the notes of 
the chromatic scale. So in writing music in the 
Sol-fa notation some method must be employed 
to denote the pitch of the key-note. A little 
knowledge of the plan of the piano keyboard is 
required, for the key is always marked at the 
begitming of a piece of music in Sol -f ah notation. 
Thus : 


Ba f 

n 

ma X 

ra j w 


Key F. 

drmfsltd' 


means that this scale is to \)e sung with F as Doh. 
A simple sequence of notes to bo sung with 
D as tonic or key-note would be written thus : 

Key D. 

drpisld'spid. 


So far we have dealt with the Major Scale, 
but much music, especially of a graver and 
melancholy kind, is written in the Minor Scale. 
The modem Minor is represented in Tonic Sol-fa 
notation by the eight successive notes, sung 
from Lah| to Lah, thus : 

li t, d r n f B 1. 

Tsh here is the key-note or Tonic as Doh is the 
Tonic of the Major Scale. 

. ’ The difference of these scales will Bo found in 
the different positions of the semitones. In 
the Major. Scale^ the semitone intervals are Pi to f 


and t to d*, i.e between the third and fourth 
and seventh and eighth notes of the scale ; in 
the Minor Scale the semitone intervals are 
t| to d and PI to f , i.e, between the second and 
third and fifth and sixth notes of the scale. 
The relation of the scedes is seen thus : 

. \ 
semitone 

tone 

tone 

tone ^ Major 
I Scale. 

semitone 
tone 
tone 

semitone 
tone 

The Minor Scale' is found in no fewer than 
three different forms. 

In the limt form wo find it osconding and 
descending thus : 

1, t, d r n f si 

1 s f Pt r d t| 1| 

But harmony demaiids wJiat i,s known as the 
leading note, i.e. a semitone interval between 
tho seventh and eighth notes of the scale. To 
obtain tliia wo must sharpen Soh into Se, and the 
second form becomes 

li t, d r n f se 1 

1, se f n r d t| 1| 

But hero tho interval from Fah to So is difficult 
to sing, and so Fall is also sharpened a semitone, 
tho new note being called, not Fo, but Bah 
(pronounced Bay). This is only applicable to 
the ascending form of tlio scalo. 

The third form, ascending and descending, 
becomes 

li t| d r PI ba se 1 

1 s f n r d t, 1, 

It will bo noted that the descending form 
differs from the ascending form. The term Ba is 
reserved for tiio Minor Scale. 

Time. — ^Time in music may meaii (1) the 
length of the note, (2) the pace of tho music, (3) 
the regular recurrence of accent. 

The speed of a tune is always indicated by 
what is known os tho Metronome Mark, which 
is placed at the beginning of a piece of music, 
as M. ==66 means 66 beats per toinute ; M. n>gO 
means 80 beats per minute. 

In music there are thfee kinds of accent^ 
weak, medium, and strong, and these aPe marked 
by playing or singing wiSi greater or less force. 
For example, in the word ‘Vabiilse,'’ the stress is 


Minor 

Scale. 



Ray 

Doh 

Tei 

Lahi 
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on the second syllable ; in '' re&dy ” it is upon 
the first. In lamentiition '' we have each l^d 
of cbccent-^ (medium), men (weak), ta (strong) 
tion (weak). In Tonic Sol-fa notation an accented 
note comes after a bar line. In such a line of 
poetry as 

** Tell me not in mournful numbers,** 
we have four stressed syllables and four un- 
stressed syllables, and the line can be divided into 
feet thus : 

I Tell me j not in | mournful j numbers | 

The feet of poetry correspond to the measures 
or bars of music, and the accent of the above runs : 

\ strong weak | strong weak | strong weak j strong weak 


example above, begins on a strong accent, it 
is oaliod the Primary form of two -pulse measure ; 
if, as in the second case, on a weak accent, it is 
called the Secondary form. Thus the notation 
for the 1 00th Psalm would be ; 

Key a. M. =00. 


d :t, 

1^' 

:si 

1* 

:r 

n :n 


:d 

K 

:n 

r :n 

r 

;d 


: tf 

n :d 

1" 

:f 

1" 

:r 


If a piece of music contains three pulses, it is 
called Threo-Pulse Measure. In the line : 


Tonic Sol-fah notation employs these bar- 
lines, and as each space between two bars has 
here two syllables, a colon is put to divide them. 
Thus ; 


The double bar shows the close of the musical 
phrase, and it is understood that the strong beat 
is upon the first note of the bar. If tlio above lino 
of poetry were monotoned upon one note, tho 
music would be written : 

(|d :d |d :d |d :d |d :d 

Tell me not in mourn-ful hum-bers. 

Hero we have the accent of the first foot corre- 
sponding with the first beat of the bar. In the 
case of: 

^ N N 

The way j was long, | the wind | was cold.|| 

the poetic metres are as marked above. The 
line opens with an unstressed syllable, and, as 
the accent comes after tho bar in Tonic Sol-fa 
notation, it would be grouped thus : 

H K % V 

The I way was j long the | wind was j cold 
If monotoned, the music would be written : 

:4 |d :d |d :d |d :d |d : || 

The way was long, the wind was cold. 


I had a I day in the j country with j Miriam || 

we have four feet, each foot of three syllables, 
with the accent on the first ; the other two being 
imaccented. If it wore monotoned, it would be 
written ; 

(|d:d:d|d:d:d|d:d :d |d : d :d 

I had a day in the coun- try with Mir- i- am. 

As the verse accent comes here on the first 
note of tho measure, it is called Primary Form. 

In 

Sing heigho, | the holly, | 

the accent is on the .second syllable, and the 
nutation of this phrase monotoned would bo : 

(:d |d :d :d |d :d | 

Sing heigh-o, the hoi - ly. 

Or in the lyric : 



the accent comes on tho third syllable, and the 
notation of the phrase monotoned would be : 

:d :d {d :d :d |d :d ;d |d :d :d |d || 

The Asb - yr - ian came down Uke % wolf on the fold. 


Note that the blank spaces at the beginning 
of the first bar and at the end of the last one 
denote rests or silences, which must be mentally 
counted. As the, distance between two bar-lines 
is called a measure, each accent marks a pulse 
or beat. 

When, as above, there are two beats in a 
m^ure, and only strong and weak accents are 
used, the music is said to be in Two-Pulse 
Mhamite* If ^ ot music, as in the first 


These later are both Secondary forms. 

Many hymns are written with four beats to tho 
bar. Here the accents are strong, weak, medium, 
weak, and the medium accent is shown by a 
shorter line than that which precedes the strong 
accent, thus : 

Strong weak medium weak 

I : I : I 
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This is called Four-Pulse Measure, and a typical 
tune in this measure is : 

8 |d*;t|l:sjs:f|ii:in | 

|r :d If :m |r Ac. 

Two -pulse, three-pulse, and four -pulse meas- 
ures are said to be Simple Measures ; by com- 
bining them, wo got tho Compound Measures. A 
measure made up of two three-pulse measures 
is called a Six-Pulse Measure. It is made up 
with the fourth accent a medium instead of a 
strong one. Thus : 

strong : weak : weak | medium : weak : weak | 


I d‘ : t : 1 I s : f : n I r : m : d 1 1, : 1, : B| j| 

If three three-pulse measures are combined, 
a Nine-Pulse Measure is produced. Its Primary 
form is ; 


The quarter-pulses are marked by commas, 
thus; 

{i 

{|d,d.d :d . d,d|d,d.d4:d . | 

If the pulse is divided into three equal parts, 
the commas are inverted, thus : 

(I . . 

Ijn.f.s: l.t.d' II 

A pulse divided into six equal parts shows 
whether tho groups aro throe 2’8 or two 3’8, thus ; 

{|ddd.ddd:ddd.ddd|| 

{|dd,dd,dd:dd.dd,ddy 


str. w. w. m. w. w. m. w. 
||d ;r :n |r :n : f |n :f 


w. str. w. w. 111 . w. w. m. w. w. 

8 II :t :d' It :1 :b |f :n :d 


In beating time to compound measures, only 
the strong and medium accents are indicated if 
the music is taken fairly fast. 

Duration of Notes. — The pulse is the unit of 
duration, and can be divided up into parts or 
multiplied. In this musical phrase : 

||d :m |tn :s |1 :a |s :n 

the time is two -pulse measure, and each note has 
one beat. If the length of each of these notes 
was doubled and given two beats, tho phrase 


would be written 


{|d 


(tl 1. 1. 

;-ln 1 


If a note is sustained for more than one pulse, 
it is said to be continued, and this is shown by 
means of the horizontal lines. The pitch name 
of the note is only written once, and the hori- 
zontal lines show its continuance. For example : 

j|d : — :d |s -:1 Is II 

or 

||d :d |s |f } 

/|rn :f 1— :ii |s 

Similarly pulses may be divided. This is 
done by means of a dot, which divides a pulse 
into halves, thus : 

Ijd .d :d II or ||d :-,d:d | 

or 

{if •‘•‘I*'*-* i* •- I 


Eighths of ft pulse are shown : 

(jdd.dd.dd.dd :dd,dd.dd,dd|| 

Posts or silent pulses are shown by blanks ; 

•ilent 

(I* --I •* l« • 1* •- 

silent silent 

Hero the rests are for on© beat in the first two 
cases, and for half a boat in the third. 

Table, of Pulses and Rests, 

(1) Whole Pulso: 

{\‘ I 

Wliolo Pulfto Silence : 

(I ^ I 

(2) Hftlf-Pulso and Host: 



(3) Quarter-Pulse and Rest : 


{|4,d.4,d:l,...d 

1 

(4) Thirds: 


{|d.d.d:d.,d || 


(6) Sixths: 


S 8 .1 


.^|d dd.ddd: .ddd: 

.4dd|| 

or 


(|4 4,4 4,4 4 :4 4.4 

4 * 1 
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TransitloiL or Change of Key. — ^Examination 
of the common eoale will show that it is made 
up of two parte, which, as regards the distribu* 
tion of tones and semitones, are similarly btult. 
The notes of the sequence d r m I are sepa- 
rated by intervals of one whole tone, one whole 
tone, and one semitone respectively ; the notes 
slid* are separated by exactly the same inter- 
vals as in the previous sequence, bo if we make 
Soh a new Doh, and start a scale with that note 
as Tonic, our first sequence of four notes is in 
correspondence with the demands of the common 
scale. If we carry. our new scale upwards to 
complete the octave, the Fall of the old scale 
becomes Fe, to provide the necessary semitone 
between the leeding note and the upper Tonic, i.e. 
between Te and Doh in the new scale. Similarly 
in the descending scale, the notes of the sequence 
d* 1 1 s are separated by intervals of one semitone, 
one whole tone, and one whole tone ; and the notes 
of the sequence f m r d, by exactly the same 
intervals. Here the Fah may be made our new 
Doh, and we may start a downward scale with 
that note as Tonic, our first sequence of four 
notes corresponding in intervals with the 
demands of the common scale. In carrying 
down a full octave, however, the Te of the old 
scale becomes Ta, to provide the whole tone 
necessary between Soh and Fah of the new scale. 
This may bo beat seen in what is called the 
Extended Modulator, where sovoraJi scales are 
printed side by side, thus : 

The change made when the 
d of the right-hand scale cor* 
responds to the Soh of the 
middle one, is called the First 
Sharp Remove, and is the 
same as modulating from key 
of C to key of 0 . The distin- 
guisliing note of sucha change 
is the Te. Similarly the 
change made when d of the 
left-hand scale corresponds 
with Fah of the middle one is 
called the First Flat Remove, 
and is the same as modulating 
from key of C to key of F. 
The distinguishing note here 
is the Fall. It will be noted 
that in the case of the First 
Sharp Remove, the key-note 
is moved upwards an interval 
of one fifth (i.e. Doh to Soh), 
and in the case of the First 
Flat Remove it is moved 
upwards an interval of one 
fourth (i.a. Doh to FaJi). By 
taking these new scales and 
c^pplying the same artifices, 
other scales xnay be formed. 
Thus, the Soh of our new 
right-hand scale may become the Doh of another 
new scale, hut this Soh is the Roy of the 


t 


f 

n 


d 


Soh' 

Fe 

Fah' 

Me' 

Bay' 

Doh 

Te 

Ta 

Lah 

Soh 

Fe 

Fah 

Me 


d' 

t‘ 


d 

t, 

li 


li Ray 8, 


m, 


Doh 

Te, 

Ta 

Ziah| 


f. 

n. 


Fi Sohf d, 
d| ! Fah, 


original scale. So the Tonic of the Second 
Sha^ Remove is got by taking the Ray of the 
original scale and building upon it. Similarly 
it will be found that the Tonic of the 
Second Flat Remove will be the Ta of the 
original scale. A complete set of Sharp and 
Flat Removes may then be worked out. When 
a change of key occurs in a piece of music, it is 
indicated in two ways — (1) the name of the new 
key is printed over the note where the change 
occurs, and (2) a ** bridge tone,” printed in sm^l 
type, shows the relation of the first note in the 
new key to the original key. As for example : 

Kky C. Key O. 

jjd :r.Mls ;1 |b :fe|8 |*d :f [n ;d J 

I" =*|' -"Id =- I 

Transposition in Sol-fa notation is performed 
simply by changing the name of the key at the 
boginiiing of the piece : 

Key F. 

||d :r Id :f |in.f :8 Ir :n |d I— : || 

Key C|. 

Ijd :r :'d :f jn.f :s |r :m jd 

Mental Each note of the scale has 

a characteristic quality of its own in relation 
to the other notes of the same scale, and creates 
an emotional olfect different from that of every 
other note. The following is a scheme of the 
notes of the scale, giving each its technical 
name and its peculiar mental effect. 


Tonic 

Doh' 

The Strong or Firm. 

Leading Note 

Te 

The Piercing or Sensi- 
tive. 

Sub-Mediemt 

Lah 

The Sewl or Weeping. 

Dominant 

Soh 

The Grand or Bright. 

Sub-Dominant 

Fah 

The Desolate or Awe- 
inspiring. 

Mediant 

Me 

The Steady or Calm. 

Super Tonio 
Tonic 

Ray 

The Rousing or Hopeful. 

Doh 

The Strong or Firm. 


The above mental efieots are those given by 
Mr Curwen in his Mumcxd Theory, and are what 
he calls the ** proximate effect of the tones 
when sung to a slow melody.” , 


THE BEAUTIFUL IN MUSIC 

Art in any of its forms is a fleeting, evanescent 
thing, which eludes clear and complete definition. 
When St. Augustine was asked what poetry was 
in its essence, he replied, “ When you ask me, I 
don't know ; when you don’t ask me, 1 do.” 
So is it wit^ music. To say what music is, 
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where its beauties Ue^ and in what its charms 
consist is frankly impossible; but each one 
knows within himself what he means by the 
term music, even what ho feels to be good music, 
though he cannot find adequate words to express 
his thoughts. 

Everyone will allow that there are degrees 
of exoellence in music, as in all things in this 
universe. Burns’s Daisy is greater poetry than 
a Bon Gaultier Ballad, and Handel’s ** Largo 
expresses depths of emotion untouched by 
Sullivan’s “ Lost Chord.” There is something 
inherent in the music itself that gives it this 
distinction ; it is something quite apart from 
association with words, place, or instrument 
that achieves this. Perhaps everyone will not 
feel this, and allowance must be made for the 
individual, his training, and state of musical 
culture. Only by living in the company of 
good music, and by becoming intimate with tho 
best works of great composers, can sound 
musical taste be attained. Yet it is not 
a matter of comparison ; for the soundest 
musical opinions are only possible when there 
is catholic sympathy with music of all schools, 
a lively understanding of musical means and 
conventions, and a willingness to apply an 
unbiased judgment to music written in an 
unfamiliar idiom. Good music can be felt 
rather than reasoned about, and is often re- 
cognised instinctively : but the surest guides 
to show us what is good and what is poor in 
musical literature are those musicians who have 
lived in an atmosphere created by music of the 
highest order. 

Melody. — 'The basis of all music is melody; 
the use that is made of melody is often nothing 
but good art, skilful invention, and cunning 
ingenuity. Melody is to music what dogma is 
to religion, what language is to thought. It is 
the material upon which the musician exercises 
his muse, and is often the result of pure inspira- 
tion. Where a fine melody comes from, how it 
is conceived, and what its constituent parts 
are, come under the wing of philosophic inquiry, 
but no aesthetic philosopher has solved these 
queries yet. Nevertheless melodies may be 
perfected by skilful workmanship : the note- 
books of Beethoven show how he collected 
melodies for hia symphonies, some of thorn in 
a crude state, and gradually worked them up 
into a finished and perfected beauty. But the 
creation of fine melody is the essence of musical 
genius. Where did the wonderful melodies of 
Schubert come from ? how did they attain their 
perfect form and suitability ? and what process 
produced them in their unrivalled appropriate- 
ness with such rapid succession ? Melody flowed 
from his pen as it did from Mozart’s. 

Melodies may express every phase of emotion. 
There is the grave nobility of Handel’s Largo,’* 
the loW-laden lyricism of Walter’s song in 
Mdttefainfer, the exhilarating charm of the airs 


in Beethoven’s Seventh Symphony, and the 
melancholy pessimism of themes in Tsohai- 
kowsky’s Pathetic Symphony. Every ii^ody 
is significant of some emotion, and it is the 
justness of its quality to the implied emotion 
which determines the merit of the music. It 
is not hard to find bald themes, which are 
meaningless, as it is also easy to find themes 
rich in emotion and fully expressive. It has 
to be remembered that harmony (i,e, the distri- 
bution of sounds in union with each other) came 
very late in the history of music, and the earliest 
melodies were imitations of the inflexions of the 
voice. Henco, at first, music {i.e. melody) 
was formless, not being linxited by any oondition 
of key, form, or rhythm. But what wo know as 
a melody to-day is a succession of notes grouped 
together by certain relations of key and the 
recurring accent which we call ryhthm. Broadly 
speaking, melodies of a slow tempo suggest 
graver ideas and signify the deeper emotions, 
while tunes of quicker tempo, prompting 
physical movomoiits ranging from simple bodily 
swayingH to tho wild gyration of the dance, are 
associated with the gaiety and more ecstatic 
side of life. Between tho extremes of excessive 
melancholy and frenzied joy, every grade of 
emotion may be signified by melody. 

Form. — But tho human ear has great difficulty 
in seizing and retaining tho succession of sounds 
which wo call a tuno. Concentration is needed 
to absorb even a simple air at a first hearing; 
so tho repetition of a tune is necessary. The 
repetition of a theme is plain to the least 
musical person. An examination of ‘‘Home, 
sweet Homo,” will show anyone what is meant. 
Schubert seemed to love hia own melodies so 
much, that his many repetitions hint hia un- 
willingness to part with them. This necessity for 
repetition of melodies, rather than the creation 
of new oncjs, has led to what is known as 
Musical Form. Long practice taught men that 
repetitions were more effective in some ways 
than in others. This gradually crystallised into 
tho laws of Form, which laws are derived from 
tho discoveries of tho groat masters. From the 
simple distribution of melodies in a short piece, 
the laws of Form have enlarged their boundaries 
and have a very wide application. But the 
essence of musical Form is the effective repeti- 
tion of melody. In the Rondo, the chief air is re- 
turned to over and over agmn in a very obvious 
manner (hence the name of this kind of music), 
and in the Sonata, the repetitions are made with 
more elaborations and relevance. The Fugue, 
and other contrapuntal forms based upon 
weaving two or more melodies, ore also reduced 
to rule to obtain balance of parts, symmetry of 
structure, and clear development. The newest 
parallel is architecture, and ^the great > musical 
works are built with the same hig h qualities of 
design and solidity that distinguish a great 
edifice. In a well-constructed piece of musio^ 
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every musical theme has a value for its own 
sake and also for the contribution which it 
brings to the general scheme. 

Again, there must be no vain repetitions even 
of a fine air. This only wearies the ear and 
weakens the force of the phrase. The great 
composers were experimenters in one direction 
and true explorers in another. Haydn fixed the 
form of the Symphony through his experiments 
with the Esterhazy orchestra. The simple 
experience that after the excitement of a quick 
movement, the ear welcomes the relief of a 
soothing, slow section, dictated what came to bo 
known as Sonata Form. So, repetitions, once 
recognised as necessary, must be made with 
variety. The original theme may bo associated 
with others in combination, it may be repeated 
in various parts of the scale and in different keys, 
it may bo subjected to variations or be treated 
in time and rhythm according to the skill of the 
composer. Just as a speaker takes a subject 
or definite argument and by playing upon it 
with his wit, his powers of exposition, skill of 
illustration, ornament, or emphatic incision, 
drives home his point of view by the studied 
variety of his treatment, so the composer takes 
a musical phrase and moulds it to his fancy, 
presenting it in different lights and shades 
until his hearers are thoroughly familiar with 
its features. Herein lies great art, and, apart 
from the themes themselves, nowhere is the 
gpreatnoss of music found more strikingly than 
in the manipulation of musical themes. 

This treatment of themes, such as is found 
in a symphony, a sonata, or a concerto, c^oes not 
depend upon complexity, for complexity need 
not be profundity. Some of the greatest music in 
very simple : Schumann’s “ Lotus Flower ” is aa 
perfect a gem in its way as the Ninth Symphony. 
It is the logical treatment, the inevitable neturo 
of the development, such as in literature wo 
find in Shakespeare, that makes great music 
what it is. But many other elements go to tho 
creation of great music. In orchestral music, 
for instance, there is the skill in combining 
instruments to provide what is commonly 
known as orchestral “colour.” Tho rich, 
barbaric orchestration of Tschaikowsky and 
the delicate, .tingling orchestral scoring of 
Debussy are wonderfully different things, but 
eSiOh is good because appropriate to its purpose. 
Chords which sound well with one set of instru- 
ments do not sound well with another combina- 
tion, and chords which are agreeable in one posi- 
tion may be positively disagreeable in another. 
So in purely f^hnical matters, much knowledge, 
discretion, and a clear notion of the purpose 
in hand are ncHsessary in all sincere musical 
effort. 

Originality .-—^^en Jonson said that in beauty 
there must be an element cl strangeness. Ho 
meant this to apply to literary — ^probably 
poetio«>-43eauty, but it is true of all beauty. 
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including musical beauty. With him strangeness 
means unfamiliarity — individuality, perhaps — 
distinguishing character, certainly. It is the 
quality which lifts a musical composition out 
of the common, and removes it from being 
based upon a stock pattern. Tho composer’s 
ingenuity and originality find kjope here, and 
it is the freshness of his ideas that gives him his 
niche in tho Temple of Fame. A composer 
with limited originality is apt to let his favourite 
devices become mere mannerisms, and, unless 
ho has wido imagination, he will drop out of the " 
race. Every great composer has his imitators, 
and mere imitation of good work is never in the 
first rank. Of course Field wrote nocturnes 
before Chopin, who, in his turn, beat his pro- 
docesaor on his own ground t but how many 
ncKjturnes by Chopin’s successors have life 
to-day ? Staloness is fatal in art ; the artist 
must have something new to say, as well as 
something permanent. Yet there is no rule for 
the excellence of music. 

There are three elements inherent in music — 
the sensuous, the intellectual, and the emotional. 
All of these are present in every piece of music, 
blit in varying proportions, and it is according 
to the proportion that the music has its dis- 
tinguishing character. 

The sensuous element appeals to the ear alone, 
and, when it predominates at the expense of the 
other two, we get music on a low plane. Piquant 
music, with tricky rhythm, and sickly senti- 
mental drawing-room ballads often belong to 
this class. The ear is tickled, and the unintel- 
ligent listener is often content to have his senses 
pleasantly stimulated, but such music is evanes- 
cent. It is musical confectionery; its cloying 
sweetness sotjn wearies us, and the predominance 
of sensuousness oftens answers the question, 

“ Where are the songs of yesterday ? ” For 
most people have had the experience of being 
o])sossed by a sentimental tune which haunts 
the brain until it becomes hateful. Less 
catchy tunes have more lasting merits ; they 
have wearing qualities, like the wedding garment 
of Mrs. Primrose. Music which makes no 
demand upon the intellect, which does not 
express a true emotion, or which has not the 
stuff of life in it, cannot live. Clever and 
piquant orchestration often disguises poverty 
of musical ideas, and the organ tones of a 
popular contralto may make a poor song sound 
like fine music ; but the attractive performance 
of poor music can only ensure it an ephemeral 
success. 

But the sensuous element must be present 
in all music — it is its predominance that is 
fatal. It must be confessed that the majority 
of folk are content to judge music by the effect 
it has upon their ears. Music of any worth 
must also appeal to the intellect, and may do 
so in several ways. Probably the chief of thero 
is through its form. Here the trained ear is 
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quick to recognise the formal excellencies of a 
piece ol music, and is not easily led away by 
purely sensuous prettinesses. 

The intellectual element is found most 
prominently in those works like the Symphony 
Fugue, Sonata, Concerto, Ac., , wherein the 
highest characteristics of design are to be found. 
These are called the Classic Forms, and these 
forms govern the composer’s method of treat- 
ment. They place limits upon his use of 
materials just as rhythm and versification 
generally . circumscribe the range of the poet’s 
technique. In the case of the Romantic school, 
however, it is the fancy that governs the form, 
and the themes, wliich are to music what ideas 
and concepts aro to literature, are developed or 
left undeveloped and fi’Osh ones employed — not 
according to rule, but according to the arbitrary 
moods of the composer. There is always 
musical form in the works of the Romantics, 
but it is a different form from classic form. 

Classic and Romantic. — ^Tho terms Classic and 
Romantic are used so loosely that they have been 
the subject of endless discussion. The two 
terms are not really opposites, and works like 
the Beethoven symphonies may very well bo 
claimed under either head. Classical works 
may be regarded as those which pay strict 
attention to established forms, and use accof)te(l 
masterpieces as their models ; but there is 
another sense in which tho term is used. Classical 
works are often taken to mean those composi- 
tions which in the general opinion of mtisical 
authorities aro on the highest plane of artistic 
achievement. To adapt a Ruskin phrase, they 
are the “ music of all time.” But this would 
include much music of tlie Romantic School. 
This brings us oiico more to tho question of 
musical form, and it is perfectly safe to say that 
the musician using the sorjata, fugue, and 
symphony for his modfjls, and paying strict 
attention to those rules deduced from the best 
examples of these, will be working on classical 
lines. Romantic music makes less of form, 
demands freedom and <^lb(jw room, is richer, 
more highly coloured, and inclined to venture 
experimentally into regions where classical 
music, from its very nature and limiting con- 
ditions, cannot enter. Attention to form, a 
dignified restraint, something approaching 
austerity, and economy of means will be found 
in all music of the Classical School. But in the 
end, tho Romantic of to-day is the classic of 
to-morrow, and although tho terms are useful 
for the purpose of differentiation, they require 
careful discrimination and definition. 

The emotional element is no less prominent 
in all good music. Music expresses moods, but, 
aa has been well pointed out, it does not express 
the cause of moods. Thus music follows the laws 
of nature. For instance, an emotion like grief 
is expressed by minor intervals and by chromatic 
passages, for observation shows that the voice 


employs similar means to these in expressing 
sorrow. Similarly a staccato phrase suggests 
agitation, and a legato passage indicates some- 
times calmness of mind. D^thoven was the 
first to give adequate expression to emotional 
utterance through music, and in his works rage, 
humour, passion, and grief are all revealed to 
the attentive listener. The emotional element 
is strongly evident in the music of the Romantic 
School, where restlessness and passion aro 
prominently depicted. Especially is it present 
in song literature, where the function of music 
is to intensify tho significance and idea of tho 
verses. Even humour may be portrayed in 
musical terms. The boisterousnoss of Strauss’s 
Till Eidenspiegcl reflects the cliaracter of that 
merry scamp ; Boo tho von poked some rare fun 
at tho village band in the Pastoral Symphony, 
where tlie wood winds play amusing cantrips. 
The bassoon can bo made tho clown of the 
orchestra, though this is a lower form of humour. 
Sullivan’s share in the success of the Savoy 
operas w»V5 quite iv? groat as Gilbert’s, and the 
neatness of his orchestral writing and character- 
istic quality of his niolndios in association with 
humorous versa have quite a wit of their own, 
which an admiring public has, quite unoon- 
8ciou.sly, approciaf ctl. 

All groat music is .sincere. It is rich in ideas 
which are wort hy in themselve.s ; some kind of 
musical form must bo apparent to provide 
proportion, balance, and symmetry of con- 
struction, and it must appeal to heart and head 
as well as to the ear. 


A COURSE OF READING 

Outside the })and of profcjssional musicians, 
tho great majority of listetior.s to music never 
dream of reading about the art which gives 
them great and lasting enjoyment. How often 
do we hear a real mu.sic-lover say, “ I know 
what I like,” after which ho cither leaves tho 
discussion at that or, still worse, proceeds to 
argue without even a pretence to knowledge. 
Ho hears tho Pathetic Symphony, and, although 
he is ravished with it, cannot tell the sound of 
tho bassoon from that of the oboe. He does 
not like l-ho nujsic of Debussy and Delius be- 
cause their music is in an unfamiliar idiom, and 
he proceeds to condemn the innovators. 

It is tho object of this Course of Reading to 
suggest a line of study which will help the 
general reader to follow a Beethoven Symphony 
with greater understanding, will put him in the 
way of finding out for himself wherein good 
playing and singing consist, and will, if pursued, 
place him in touch with a branch ^ literature 
capable of giving music, in all & aspe^, quite, 
a new meaning. 

The study of musical biography is no despic- 
able thing, though it must not stop at Wagn^'s 
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amours or Handel’s splenetic outbursts. To 
kno>y the man is to have a better understanding 
of his music, and to know a composer’s inten- 
tions is to find a delight in his works far 
removed from the mere ear-tickling sensations 
which often satisfy the average listener. 

The subject of music is very much subdivided, 
and, in beginning the study of any special 
division of the art, it is well to start with one of 
the smaller manuals giving a general conspectus 
of the branch of music under review. From 
the very first, the student should have access 
to Grove’s Dictionary of Music. If he does not 
possess a copy, he should join a library where 
the dictionary may bo found. It is really an 
enoyclopgadia of music, and deals fully and at 
length with every branch of the musical art. 
In it every musician has his biography told 
and his ’works classifiod and criticised ; all 
varieties of musical form, as fugue, sonata, and 
symphony, are treated historically and descrip- 
tively with illustrations. Musical instruments, 
ancient and modern, are explained — in fact, 
there are few even obscure points which this in- 
valuable work does not discuss, and every one 
of its articles is by a competent authority. 
There are throe editions: the first, edited by Sir 
George Grove, is full of useful matter ; the second 
is the first amplified under the editorship of 
Mr. Fuller Maitland, and has a most useful 
index ; and the third, brought up to date under 
the same editor, is extended to five volumes, 
and is complete in its up-to-date attitude ai\d 
material. Of course, such a work is purely a 
book of reference. Other dictionaries which are 
on a smaller scale and have real value for 
students, are A Cyclopccdic Dictionary of Music, 
by Ralph Dunstan, and the Biographical Die- 
iionary of Musicians, by W. H. Cummings. 


HISTORY OP MUSIC 

General. — A study of the liist«)ry of music is 
of more value than many practical musicians 
will allow. No one can criticise tlie music of 
to-day without some knowledge of the music of 
the past. Debussy’s revival of the old scales 
and Richard Strauss’s development from an 
orthodox to a revolutionary musician are only 
comprehensible to one who knows his history. 
Further, there is no more wonderful growth in 
art than the extraordinary evolution of tho 
great orchestral and choral compositions from 
the simple germ which gives them their origin. 
A very good outline of the growth of the musical 
art is found in either The Story of Miisic, by 
Crowest, or How Music Developed, by W. J. 
Henderson. Both are written in a fairly popular 
style, and avoia the use of cumbrous technical 
nomenclature. With this general view of the 
subject, the student should proceed to tho more 
dotted Summary of Musical History, by Sir 
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Hubert Parry, a book packed with reliable 
information and sound judgments, and ho should 
follow this with tho sa^o author’s The Emlution 
of the Art of Music, Every page of the latter 
book repays careful reading for its compre- 
hensive treatment of the development of music 
as an aiii and of the influence of great comijosere 
upon the trend of music generally. More de- 
tailed treatment of the subject will bo found in 
the older histories of Burney, Hawkins, and 
Naumann, but tho advanced student will find 
in the Oxford History of Music, edited by W. H. 
Hadow, the most complete and up-to-date 
account of the history of the art from the 
Middle Ages up to the nineteenth century. 

The Early Period . — ^The student who wishes 
to make an exhaustive study of the history of 
muHic and is interested in its early beginnings, 
will find The Music of Most Ancient Nations, by 
Carl Engel, indispensable for his purpose. It 
deals with the music of tho Assyrians, Egyptians, 
and Hebrews, with a full discussion of early 
records of music and ancient instruments. The 
WorUVs Earliest Music, by Hermann Smith, is 
specially valuable for its description of old 
instruments among Eastern races. The subject 
is treated succinctly and in shorter space in tho 
early chapters of Dr. Ritter’s Manual of Musical 
History, and, for examination purposes, the 
Chronometrical Chart of Musical History, by C. A. 
Harris, is not without service at this stage. 

The MediSBval Period. — ^The first six sections 
ill the article “ Schools of Composition ” in the 
first edition of Grove’s Dictionary will give a 
general view of this period, when music was 
mostly of on ecclesiastical nature. It is much 
more fully treated in the first volume of The 
Oxford Dictiouary. The article on the “ Mass ” 
in Grove’s Dictionary also bears upon the sub- 
ject : any life of Palestrina, as Felix’s, will odd 
to tho study of the period. Great Musicians, 
by E. Old meadow, has some good chapters on 
early church music. Seculor music of tho period 
will bo found under “Troubadours” and “Song” 
in Grove’s Dictionary. The influence of the 
Church upon the joint development of notation 
and harmony is admirably treated in The Rise 
of Music, by Joseph Goddard, the illustrations 
of which are excellent on this part of the subject 
as upon othore. 

Early English Musio.<-The sixteenth and 
early seventeenth centuries were notable for the 
luxuriant growth of music on English soil. 
Frost’s Church Music, and Our Great Church 
Cmnposers, by E. Done, treat the ecclesiastical 
side with knowledge and insight. Chappell’s 
Popular Music of the Olden Time is a mine of 
information. There is much of value in The 
Story of Minstrelsy, by Edmonstone Duncan ; 
end Dr. Naylor’s Shakespeare and Music, be- 
sides a fine introductory chapter, contains much 
excellent matter on the music of the period. 
English Music, a delightful collection of lectures 
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in the Musio Story Series, is full of interesting 
inforxnation. In it, church musio, popular 
musio, the various instruments then in use, 
forms of vocal music, favourite danoes, masques, 
and the musio of tlie wayside are written about 
with much understanding and fullness. The 
later seventeenth century is well treated in 
Cumming's Lif& of Purcdl. The typical form 
of English musio at this period was the madrigal 
and glee, and this subject may be best studied 
in the compact and complete volume by W. A. 
Barrett, named English Qlee and Madrigal 
Writers, The publications of the English Madri- 
gal Society — ^which have factful introductions — 
ought to be consulted, and a finst-hand study of 
the music of the Elis^bethan times may be had 
in Dr. Rimbault’s edition of the famous 
Parthenia, 

Seventeenth and Eighteenth Centuries. — ^The 
articles on Opera ** and “ Oratorio ” in Grove’s 
Dictionary will serve as an introduction to this 
period, while the period from Handol to 
Beethoven can bo best studied in the lives of 
the composers of the period. 

Nineteenth Century. — ^This great productive 
and creative period is capably surveyed in 
Elizabeth Sharp’s History of Music in the Nine- 
teenth Century, The latter chapters of Dr. 
Ernest Walker’s History of Music are written 
from the modern attitude. English Music in 
the Nineteenth Century^ by Fuller Maitland, is 
an appreciative record of English musicians 
during the century before Elgar and his com- 
peers took possession of the held. One of tho 
chief features of modem musical developments 
is discussed from its earliest beginnings to the 
present day in Professor Niocks* Programme 
Musio in the Last Four Centuries. 

Modern Music. — ^The very latest developments 
of musical composition are thoughtfully con- 
sidered in Living Music, by Herbert Antcliffe ; 
Ernest Newman’s Musical Studies, Lawrence 
Oilman’s Phases of Modem Music, tho same 
author’s The Music of To-morrow, and the series 
of monographs. Living Masters of Music, will 
provide a fairly complete picture of contempo- 
rary musical life, and will show tho trend of 
the modem composers and their aims. One of 
the best guides which the student of musical 
history can consult is The Growth and Develop- 
ment of Music, by Edward Dickinson. In it 
the author has given, in separate chapters, a 
short and concise description of each stage in 
the development of music, and, at the close of 
each section, has provided a bibliography of all 
the best oommentaries written in the English 
language. As a history the book is a sound 
and iceliable authority; as a bibliography, it 
is Invaluable. 

Biographies. — ^The enjoyment of musio is 
greatly enhanced by some knowledge of the 
fives and p^sonaUties of the composers. It is 
tip,.piliiror&y thing to seek to find the man in 
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his music, and practically every musician of 
importance has had his biographer. Great 
Musical Composers, by Ferris, is anecdotal and 
lively, and Master Musiciana^ by Cuthbert 
Hadden, has populajr features. Parry’s Studies 
of the Great Composers is largely biographiccJ, 
and its critical sections are written “without 
touching the profounder and more abstruse sides 
of the musical art.” There are several ad- 
mirable series, treating all the great musicians. 
Bell’s Miniature Series of Musicians is a set of 
short and handy biographies ; The Master 
Musicians, a scries issued by Dent, treats the 
lives and works of composers with considerable 
fullness, and tho “ Great Musicians ” Series is no 
less valuable. For special musicians the following 
books should be read : Spitta’s Bach, Beethoven 
in Grove’s Dictionary, Niecks’ Chopin, Rock- 
stro’s Handel, W. H. Hadow’s Haydn, Moscheles’ 
Mendelssohn, Jahn’s Mozart, Schubert, by Sir 
G. Grove in the Dictionary of Music, Niecks’ 
Schumann, Tschaikowsky in Mrs. Newmarch’s 
translation of Modesto Tschaikowsky’s life of 
his brother, and Wagner in the lives of that 
interesting musical pei*sonality by Prager, 
Ernest Newman, and Daimreuthor. 


MUSICAL THEORY 

As an introduction to the study of the theory 
of music, Ralph Dunstan’s A Manual of Music 
sets forth sol-fa and staff notations in an easily- 
compreliended manner. The notations may 
then be studied separately and with greater 
fullness in The Rudimmts of Music, by W. H. 
Cummings, for the staff notation, and in John 
Curwon’s Tonic Sol-fa. An intorosting account 
of the rise of the notations is found in C. F. 
Abdy Williams’ The Story of the Notations. 

Harmony, Counterpoint, Form, and Com- 
position. — ^The rigid rules and pedantic inhibi- 
tions of the older school of harmony and 
counterpoint have been ruthlessly treated by 
the modems, but it should be remembered that 
these rules were the results of experience and 
experiment, and that the iconoclasts of to-day 
were all thoroughly grounded in these rules 
before they proceeded to break them. George 
Oakley’s Text-Book of Harmony is clearly and 
simply written, and Clarence Lucas’s The Story 
cf Musical Form is a useful introduction. 
Ebenezer Front’s Harmony is still a standard 
work ; TJ^. Fugue, by Prout, is invaluable for 
its collection of examples from classical sources, 
and in the same axithor’s Musical Form the 
fundamental principles Of the subject axe dis- 
cussed. Pearce’s StudenPa Counterpoint is a 
useful work. For the evolution and growth of 
the Symphony, Sonata, Concerto, and Overture, 
the student is recommended to the articles on 
these subjecte in Grove’s Dictionary, where t^ioy 
are treats in a masterly way. Paly’s 
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tion of the Art of Music haa some good chapters 
on the Symphony and Sonata. 

The modem aspect of harmony and the allied 
branches of the musical art will be found in 
Stewart Mcbcpherson^s Practical Harmony^ in 
Form in Music by the same writer, and in 
Musical Composition by Sir Charles Stanford — 
the latter a work of true modern sympathies 
and written by a composer of high standing. 
The student who is puzzled by the composition 
of modem masters will find Modem Chords 
Explained^ by Arthur G. Potter, a book to 
lighten his darkness. 

The Orchestra* — ^The great popularity of 
orchestral music to-day has led to an increased 
interest in the units of this mighty combination 
of players. The Orchestra and Orchestral Music, 
by W. J. Henderson, and How to Listen to an 
Orchestral by Dr. Annie W. Patterson, are books 
for amateurs with all the instruments described 
and the art of conducting explained. The 
Orchestra, and How to Write for It, by Fred 
Corder, is a practical treatment of the subject, 
and John Fitzgerald’s Modem Instrumentation 
is, as its title suggests, written from the point 
of view of later composers. The more advanced 
student should study A Treatise on Modern 
Instrutnentation, by Berlioz, one of the few great 
composers to write upon his own subject, and 
the two volumes by Prout on The Orchestra, 
Under this head, note should be itiado of 
Grove’s Beethoven and his Nine Symphonies, an 
exhaustive study of the great master’s methods, 
intentions, and material. For a bill study of the 
constitution of the orchestra, The I nstrurnents of 
the Modem Orchestra and Early Records of the 
Precursors of the Violin Family, by Kathleen 
Schlcsinger, is an authority of great importance. 
It is in two volumes and practically exhausts 
the subject. 

Singing and the \oiee,^The Art of Singing, 
by W. J. Henderson, contains many hints of 
practical value. Voice, Song, and Speech, by 
Lennox Browne and Emil Behnke, is a notable 
practical guide by a surgeon and a voice>trainer 
in collaboration. The Art of Singing and Vocal 
Declamation, by Sir Charles Santley, contains 
much excellent advice by the veteran baritone, 
but some of it is anti-modem in its tendency. 
The Singing of the Future, by Ffrang 9 on-Davies, 
is unusually interesting to singer and musician, 
and Interpretation in Song, by H. Plunket Greene, 
is a vigorously-writt^ book showing how to 
make the most of the meaning of both words 
and misaic of a song. 

Oratorio and Opera*--Tfte Story of Oratorio, 
by Dr. Annie W. Patterson, tells succinctly the 
growth of oratorio from ^rly times to the 
present day. The^article on“Oratorio” inGrove’s 
Dictionary is fuU'of information, and any of the 
standard lives of Handel, Haydn, and Mendels- 
along with Fuller Maitland’s English 
Mistsie of the Nineteenth OerUury^ will cover the 
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ground until Elgar’s day. Elgar’s The Dream 
of Qeronlius, is epoch-making in its method, 
and for the modern development of oratorio 
and choral work the student should read either 
Buckley’s or Newman’s life of Elgar. 

As for opera, a good conspectus is found in 
R. A. Stroattield’s The Opera, or the article in 
Grovo. The Life of Weber, by Benedict, and 
Newman’s Qluok and his Opera, are valuable 
for special features of operatic development. 
Wagner opera is a thing by itself, and the 
literature about it is endless. The legends 
upon which the Nibelungen Ring is founded 
may be studied in Stories from Wagner, by J. W, 
M‘Spadden, The Story of the Ring, by O. &amer ; 
or The Wagner Stories, by Filson Young. 
Wagner, by C. A. Lidgey, gives not only Wagner’s 
life, but a full explanation of the aims, artistic 
and musical, of the composer. Ernest New- 
man’s Wagner provides a sane criticism of the 
man and his works, gives a synopsis of the 
series of operas, and is specially valuable in 
setting forth the leading themes of each part 
of the tetralogy. 

The more recent development of opera in the 
hands of Strauss, Debussy, and Puccini ore 
fully discussed in Ernest Newman’s Richard 
Strauss, in Laurence Gilman's Salome, in 
Lieblach’s Claude Debussy, in Daly’s Debussy, 
in Wakeling Dry’s Qiacomo Puccini, and in 
Laurence Gilman’s 2Vie Music of To-morrow 
and his Aspects of Modem Opera. 

The Opera Problem, by J. W. Galloway, dis- 
cusses opera as a national institution from the 
practical point of view. 

Critical and ^thetic.-^A beginning to the 
study of music on the apathetic side may be 
made with W. J. Henderson’s What is Music? 
in which discussion is raised as to wherein 
musical beauty is found and of what intel- 
lectuality, thought, and emotion in music con- 
sist. The Beautiful in Music, by Ernest Pauer, 
is a short work which seeks to find tlie laws 
governing the construotion of a perfectly -beauti- 
ful musical work of art. Professor Hand’s 
jEstheticaof Music treats the subject exhaustively, 
and the student may be warmly recommend^ 
to Music, its Laws and Evolution, by Oombarieu. 
Parry’s comprehensive Style in Musical Art 
deals with form, texture, colour, and other 
aesthetic aspects of music. The Physical Basis 
of Music, by A. Wood, is an exceedingly helpful 
little volume which expounds in lucid terms the 
scientific side of music and throws some light 
on the sosthetio side as well. This side of music 
is fully treated in Helmholtz’s Sensations of 
Tone, and in the articles on “ Ear,” Music,” 
and “ Sound ” in the Encyclopcsdia Britannica. 

There is a considerable library of books of a 
critical and general nature. These are usually 
collections of ortides, already printed in the 
higher-class magazines or musical papers, and 
some contain critical essays of high value. They 
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really oome \mder the hood of general reading, 
and, OB such, can hardly be classified. Their 
V€due frequently lies in the light they throw 
upon the current opinions and controversies of 
the day. A few of such books are Muaic and 
Mxmciana, by E. A. Baughan ; the clever and 
entertaining Diversions of a Music-Lover^ by 
C. L. Graves ; Master-Singersy and More Master- 
Singer Sy by Filaon Young — two volumes on 
musical interpretation, the latter containing a 
specially charming and literary article on life 
in an English cathedral of to-day ; Siloti’s 
valuable Memoires of LiszU and Ernest New- 
man’s Musical Studies, Modem Tendencies and 
Old Standards in Musical Arty by A. J. Johnstone, 
contrasts the state of things of yesterday and 
to-day in the musician’s progress. The Future of 
MusiCy by Mrs. Franz Liebich, treats of the 
changes in scale and other aspects of the art 
which are now in the melting-pot. Literary 


charm and keen modem sympathies stamp the 
Mezzotints in Modem MudCy by John Huneker, 
and the profound study of Joseph Goddard in 
his The Deeper Sources of the Beauty and Expres- 
sion of Music, will teach the student much re- 
garding the very stuff of music, and incidentally 
why most music in time becomes dSmedi, 
Pianists will learn much in Beethoven's Piano- 
forte Sonatas os explained by Ernst von Elter- 
lein. They will understand Chopin better if 
they read Kloczynski’s Greater Works of Chopin, 
The Music-Draina of the FuturCy by Rutland 
Boughton and Bichard Buckley, describes the 
aims and views of two ardent musicians of the 
younger school; and The Symphony- Writers 
since Beethoveny by^^Woingartner, is a stimulating 
and thoughtful treatise for music-lovers of every 
grade by ono of the really great conductors of 
the day. 

H. M. Willsher. 



VI. MATHEMATICS 


ARITHMETIC AND ALGEBRA 


In Btudying any subject certain things must 
be taken for granted. In Chemistry wo acc<!pt 
without doubt the fact that elomtints exist ; in 
rainting wo accept the idi5a of detinito colours ; 
in Music we accept the idea of definite sounds. 
So in Arithmetic wo accept the element ary unit 
1 (Latin, miua^ono). Similarly, we accept tho 
idea of 3 units. Ask a schoolboy what lie means 
when ho says 3 ; it is unlikely that ho will 
reply, “I mean 3 units.” Ask him what< ho 
means when he says 3 apples, and ho may bo 
wise enough to answer, 1 apple and 1 apple 
and 1 apple.” I is an abstraction ; J apple is 
a concrete fact. We advise iho student to bo 
concrete ; when wc write 1 ho should think 
of 1 thing — ^an apple, a pie, a motor-car — ^any- 
thing. 

What do wo mean when we say lb aiiples V 
Wo might reply, ” 1 apple and 1 apple and 
1 apple,” &c., or wo might say, ‘‘ 10 apples 
and 0 apples.” 

What do we mean by IG ? Wo mean 10 units 
and 6 units. Similarly, 49 means 40 units and 
S) units, or, as it is usually written, 4 tens ami 

9 units. Tho number 672 means GOO units and 
70 units and 2 units, or 0 hundreds and 7 tens 
and 2 units. When we say an army consists 
of 4719 men, wo may think of it as containing 
4000 men and 700 men and 10 men and 0 men, 
or 4 thousand men and 7 hundred men and 

10 men and 9 men. 


and forty-two i.s written 7,264,142, Note the 
value of each figure : 

7 millions arc 7,000,000 

2 hundri‘ds of thou.^nd8 are 200,000 

6 tens of tliousands are G0,000 

4 thousands are 4,000 

1 huudri>d is 100 

4 tens are 40 

2 miits are 2 

Write tho number seventy -four million, two 
hundred and four. Mark off your three epa^ces 

thus : I mill ions [ thousands | |. The 

71 millions go into the Gi*st space, the thousands 
into the ae^cond. Road tho number and you 
find thcn3 an^ no thousands ; fill the thousand 
space witli three noughts. The last space holds 
tho 204. The number is therefore written, 
74,000,204. We could write four thousand, nine 
hundred and twenty thus, 0,004,920, but the 
noughts on the left are miueccssary, hence we 
write it 4,920. Large numbers are seldom 
heard of in evtsryday life. We occasionally read 
about millions of pounds — for example, we read 
that Britain spent £42,858,000 on her Navy in 
1911-1912 ; or we read that the population of 
England and Wales was 36,075,269 in 1911. 

It is difficult to realise large numbers. If we 
road that a fixed star is 9,l64,271,000,000,i(K)0,000 
miles from the earth, wo cannot realise what 


The number 1,000,000 is called one million. 
There are throe spaoea I ^ 1 I [; the 

mid-space holds the thousands. If we have to 
^ write 4 millions 900 thousands, we have 

I 4 900 OOtTl * If 0 millions 30 thousands, 
we write I 6 I 030 j 000 1. If 7 thousands, we 
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T OOffm | . Make commas denote 

0 divisipns. Thus seven millions, two 
wd sixty-four thousand, one hundred 


distance this number represents. 

We count by tons, possibly because we have 
ten fingers. The woi*d “ sixteen ” is really six- 
ten ; thirty is three-tens. The manager of a 
theatre when counting the people in the stalls 
counts by tons ; whenever he counts ten people 
he piesses a button on a portable register. Later 
his register shows how oflei\ the button was 
pressed ; if 36 time.s, there were 360 stallholders. 
If a shilling were 10 pennies, and a pound were 
10 shillings, shopping would be easy ; 3/0 would 
be 36 pennies, 5/7 would be 57 pennies, and so 
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on. Counting by tens is known as th^ Dtcimal 
Sy^em (Latin, decern 

Let us return to the apple. Take a kx^e and 
divide the apple into two equal iDarts. Each 
part is called half an apple. Now we are deal- 
ing with parts of an object, or, as they are 
called in Mathematics, fractions (Latin, fractum^ 
broken ). A fraction, therefore, is a bit broken 
oS. If we divide the apple into four equal 
parts each part is a quarter or a fourth part, 
written thus, J of an apple. Evidently there ai*e 
4 fourths ( J), or 2 halves (|) in an apple. If 
you could divide the apple into 10 equal parts 
(a difficult task) each part would be a tenth 
of an apple, and the whole apple would contain 
10 tenths (jj) of an apple. 



Consider the part of a penny ruler in Fig. 1. 
The first inch is divided into ten equal parts 
(tenths). Half an inch clearly contains 5 tenths 
(A)* Fractions such as 
<&o., are known as as Vulgar Fractions, 
that is, Conwwn Fractions. Tenths may bo 
written in another way. One-tenth may 
be written as “ decimal one ” (* 1 os “ decimal 
2” (*2), A (*i) “decimal 5“ (*5), and 
so on. is a Vulgar Fraction ; *1 is a 

Decimal Fraction. 4^ apples may be written as 
4 apples and *1 of an apple, or 4*1 apples. 
4j apples are 4*5 apples. Think of the number 
one hundred and eleven (111) ; it is 1 hundred 
and 1 ten and 1 unit. Now take 111^ apples, 
that is, 111*1 apples ; the number on the left of 
the point refers to whole apples, but the number 
on the right of the point refers to a fraction or 
part of an apple. 

If we divide an apple into 100 equal parts 
each part is a hundredth of an apple 
in decimal notation this is written as ’Ol of an 
apple. One thousandth part (|^^) is written 
as *001 ; one ten-thousandth part as 

•0001. Now let us value each figure in the 
number 1234-56978. 1234-56978 «1 thousand, 

2 huncheds, 3 tens, 4 units, 5 tenths, 6 hun- 
dredths, 9 tliousandths, 7 ten-thousandths, 
8 hundred-thousands, or 
1234*66978 = 1,234 -|- ^ H- ytrJhm 

Questions : 

(1) What is the value of the figure 4 in the 
number 249 T 

Answer, 4 tens. 

(2) Wliat value has the figure 6 in the number 
6,016,432*062 ? 

Answer. The first 6 represents 6 millions, 

: second 6 thousands, the third 6 

iW' ' ^btiiSJwclihs (tSo)' 


(3) What do you mean by *2 of a pie I 
Answer. The pie is divided into 10 equal 

parts, emd any 2 parts are taken. These 
two make 2 tenths of a pie, and the 
fraction can be written as or *2 of a pie. 

(4) How many eighths are in an inch 7 
Answer, 8 eighths, or g. 

How many in half an ii^ch ? 

Answer, 4 eighths, or |. 

(5) How many sevenths are in an orange ? 
Atiswer, 7 sevenths, or 

How many in half an orange 7 
Answer. The half of 7 seventlis, that is, 

3 J sevenths, or 

(6) What is a threepenny bit ? 

Ansiver. A silver coin worth 3 pennies. 

1 threepenny bit — J of sixpence. 

of a shilling, 

A * crown. 

(7) Can 3d. be written as a decimal fraction 7 
Answer. Yes. 3d. of a half crown. 

• 1 of a half crown. 

(8) IVhat is the vfdue of *9 of a half crown 7 

Anstcer. -1 is of a half crown is 3d. ; 

*9 is Therefore *9 of a half crown 
= ^ of a half crown «9 threepences 
— 27 pence = 2/3. 


ADDITION 

Sif/n of addition is “ plus,"' written thus -f 

The sign •- means “ the same as,” and is 
spoken of as “ equal to.” 

If we add 2 to 6 we can place one figuio 
beneath the other, thus : 

2 6 

6 or 2 

8 8 

We can also write the sum thus: 2-f6 are 
equal to S, or 2 -f 6 = 8, or 6 |-2 = 8. In adding 
units we have no difficulty. In the sum 
2-f4-i-9 'r 7 I 9 we simply say 2, 6, 15, 22, 28, 
But consider the following sum : 


46 


40+6 

12 


10+2 

24 

or 

20+4 

32 


30+2 

114 


100 + 14 


We do not begin “ 32 and 24 make 56, 66 andi ’ 
12 make 68, &c.” We add the units 2, 4, 2 and 
6, and get 14 units ; we odd the 3, 2, l>^, 
and 4, and get 10 tens. Our answer is thus 
10 tens 14 units. But 14 units «=1 ten-b4 units. 
Hence the sum =*10 tens-f 1 ten 4* 4 units. 

= 1 hundr^-fl t^ 4- 4 units. 

In practice we “ carry ” figures from 
line to the ten line, from the ten lUie% th^ 
hundred line, and so on. The eum of ^ 
line is 14 ; we say, “ This is 1 ten and 4 ‘ 
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we shall put down the 4 under the unit line» 
and add one ten to the ten line.’* 

You cannot add dissimilar things. 2 apples 
+4 apples 6 apples, but 2 apples +4 oranges 
do not make 6 apples or oranges. 

Arithmetic is the science of numbers. We 
now branch off into the allied science of algebra. 
In arithmetic figures are used to denote numbers ; 
in algebra symbols are used to denote numbers. 
In arithmetic we write 6 men ; in algebra we 
may write x men, but we must remember that 
X stands for a number. 

The sura a-fh-fc+d means nothing unless 
one remembers that each letter stands for a 
number. Suppose a stands for 3, 6 for 6, c for 7, 
d for 9. 

a-j-6-|-c*4-d = 3’'J-fi“|"7 -{-9=^25. 

A farmer buys a cows on Monday and 6 cows 
on Tuesday, how many cows has ho ? Obvi- 
ously a-1-6 cows. 

Now that we have reached symbols, let us 
return to numeration. Suppose wo are toki 
that the digits of a number are a and 6. If a 
is the tens digit, the number is a tons+ft units, 
^.e. 10a + 6, If 6 is the tens digit, and a the 
units digit, the number is 106 + a. So if a be 
the unit digit of a number, 6 the tons digit, and 
c the hundreds digit, the number is written 
100 6*+ 10 6 + a . 

Addition of Decimal Fractions. — ^The begimier 
knows that 6 plus 6 make 11. He therefore 
concludes that *5 plus *6 make 'll. Let us 
eicamitie this. *5 wo found to be another way 
of writing 5 tenths (^), *0 found to bo 
6 tenths Thei-efore -Sd •0 = j^ + Y^— .5 

tenths +6 tentlis==ll tenths. Now there' aro 
ten tenths of an inch in an meh ; 1 1 tenths of 
an inch therefore make 1 inch and a tenth of 
an inch, or 1^ inches. Written as a decimal, 
1^ is I'l. I’lius the sum of -5 and *6 is not *11 
but 1*1. Note the values of each figure ; -11 is 
^ of a unit -f of a unit ; l*l is 1 unit +^^(, 
of a unit. Add *2+ *4 + *9, and you arc really 
adding 2 tenths + 4 tenths + 9 tenths. The 
answer 15 tenths is 10 tenths +6 tenths, ora 
whole (apple, inch, anything) +5 tenths (of an 
apple, inch, anything). But a whole unit plus 
^ of a unit is 1*5. 

Add •06+-724+9-022. 

Place them thus : 

•06 

•724 

9-622 

10*406 

Any schoolboy will tell you that addition of 
decimals is easy. “ Keep your points under 
each other and you can’t go wrong,” he may 
But the studwt must understand every 
mbep. yAdd the 2 thousandths and the 4 thou- 
and you get 6 thousandths, that is, 
^6||or Add 2 hundredths and 2 hun- 


dredths and 6 hundr^ths of the second line 
and you get 10 hundredths (j^ftj), which is 
or *1. Add the •! to the third line ; 1 tenth 
+ 6 teiitiis + 7 tenths =^14 tenths « 1 unit and 
4 tenths. The 4 tenths go down in the answer 
as *4 and the 1 unit is added to the 9 units, 
making 10 units in all. 

Add 16+'16 + 1600+-00162+l,760,216+*0004. 

Arranged these numbers read : 

16-0 

•16 

1,600-0 

•00162 

1,760,210-0 

•0004 

1,761,8.32*16202 

•0 is not URUiilly written : wo use it in the 
first lino to show how whole numbers are always 
on the left side of the point. What are the 
values of the fir^t and last figures of the answer ? 
The first figure 1 represents J million units ; the 
la-st figure 2 represents 2 hundred -thousandths 
of a unit, that is, *00002, or * tmit. 

SUBTRACTION 

Sign of subtraction is “ minus, written thus - 

Subtraction means “ taking away from,” and 
it is a form of addition. When you say 2 nuts 
from 5 nuts leave 3 nuts, you are really reason- 
ing thus : “1 have to take 2 nuts from 5 

nuts ; what do I add to 2 nuts in order to maite 
Snuts? ” 

There is no difficulty in this kind of sub- 
traction. If we are told to find the difference 
betwcicn 69 and 14 there is no difficulty; wo 
place the numbers thus : 

69 

14 

£5 

We subtract the 4 units from the 9 units, and 
then the I ten from the (» lens. But when we 
try to subtract 19 from 34 wo are into deeper 
water. Take 5 from 8 and the remainder is 3. 
Tliis is usxially written thus ; 

8 minus 5 equals 3 ^ 

or 8—5 = 3 

Let us. add 6 to each of the numbers 8 and 5. 
Tlie sum now is (8 -f* 6) — (5 + 6) = 3 

or 14—11=3 

If you add the same number to each qf two 
numbers the difference between the two remains 
the same, 9—2 = 7. 

Add 19 to 9 and to 2 

then 28-21 « 7 

We return to our problem. How 4o we find 

14 
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the difiEerenoe between 34 and 19 ? of us 

find it in this way ; we place the numbers so : 

34 

12. 

11 

and we say, “ 9 from 4 you can’t, but 9 from 14 
leaves 6.” We have a vague idea that we have 
borrowed a 1 somewhere, and we “ pay it back*^ 
by calling the 1 of the 19 a 2. We therefore 
go on : “2 from 3 leaves 1.” The answer is 
thus 15. Now note what we have been doing. 
We called the 4 14, that is, wo added 10 to the 
upper lino. And when we called the 1 of the 
lower line a 2 wo were adding 10 to the lower 
lino. And, as we saw, the same number added 
to each lino does not alter the value of the 
diifereuoe. Write it thus : 

34-19, or (.S0-f4)-(104-9) 

Add 10 to each, then we havo : 

(30+14)-(20-f9)«10+5 

We subtracted the 9 from the 14, and then 
the 20 from the 30. 

In algebra wo speak about Positive or plus, 
and Negative or minus signs. These terms are 
difficult to define ; in general, Positive moans 
the usual, Negative the unusual. When a man 
climbs a hill the foi*ward path is the positive or 
usual direction ; but every time he slides back 
a few feet ho is going in a negative direction. 
He does not want to slip back at all. 



Fig. 2 shows three seaside towns. A, Jl, and C. 
I row out from A to go to B, a distance of 
3 miles. When I get to B a strong wind arises 
and carries me back to C, which is 2 miles past 
my home in A. Naturally I am angry ; I did 
not want to go to C, I had an appointment in 
B. When I was blown along to C, I was going 
in a negative direction. Now note the miles 
traversed. Going from A to B I was doing an 
ordinary thing ; I rowed for 3 miles. At B I 
had thus gone +3 miles; but drifting back toO 
I went 6 miles in the wrong direction, that is, 
—5 miles. So T went 3 miles —5 miles. At 
the end I was thus —2 miles away from homo. 
It would appear that negative quantities are 
often associated with unpleasantness. I was 
disgusted at being —2 miles from home after 
all my labour 



Apart from all human considerations, negative 
qy min us quiuitities are the opposite of positive 


or plus quantitioa. In the straight line XDX, 
if we agree to call the direction from O to X 
a positive or plus direction, the direction from 
O to X' will be a negative or minus direction. 
If we call the spaces miles, X is -f- 6 miles from 
O, that is, 6 miles ; and X^ is —6 miles from O. 
These values are written: OX«=6 miles, 
OX' SB —6 miles. Where is the point A ? It is 
3 miles to the right of O, that is, 3 miles from 
O measured in a positive direction. Where is 
the point B ? B is 4 miles to the left of O, 
that is, 4 miles measured in a negative direction 
from O. B is therefore —4 miles from O. 

Subtract 7 from 4. 7 is 4 and 3. Hence 

subtracting 7 from a number is the same as 
subtracting 4 and then 3. So that 4—7 may 
be written 4—4—3. But 4—4=0. Thus : 

4-7=(4-4)-3 

=0-3 

Questions, 

(1) What do I mean when I say I have £5 ? 

Answer. You in(‘an that you have five 

pounds ill yf)ur pocket. 

Should I write 4- £5 ? 

Answer. It is not necessary; unless the 
minus sign is there to show the number 
is negative, the number is positive. 

(2) What do I mean when 1 say I have — £6 ? 

Answer, You riioan that your pockets are 

empty, but that you owe some one £6. 

(3) I walked from Windsor to a village 7 miles 
distant. Would you say that I walk^ 7 miles 
out and — 7 miles back ? 

Answer. No. If you walked 7 miles out and 
—7 miles back your total walk would 
measuio 7—7 miles, that is, 0 miles. You 
walked 14 miles. 

Subtraction In Algebra. — ^We go on to con- 
sider subtraction in algebra. Wo can write 8—3 
in arithmetic. In algebra, if we make a stand 
for 8 and h for 3, this becomes a— 6. What is 
the difference between 8 and 3 ? Tliore are two 
answem : 

8-3 = 5 

or 3-8 = -5 

So the difference between a and b may bo a— 6 
or 6— a. Let us return to addition. Add 7 to 2 
and you get 9 ; add 7 to —2 and you 
For 7—5+2, and (5 + 2) — 2=6, since the addi* 
tion of two negative units to two positive units 
yields zero, o— b is the difference between a 
and b, but it is also the sum of (a) +(— b); 
that is : 

a+(-b)=a-b 

so 2a+(— 3b)=2a— 3b 

4+(-6)=4-6 = — 2 

(-4)+(-3)= 4-3«-7 

5+(-5)=6-6*0 
4a+(— 8a) =4a— 3a=a 
(— 2a)+(— 6a) = — 2a— 8a 
(-9a)+6a- -.9a+6a= — 4a 
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Suppose we are told to add do;— 2a to 6a;+6a. 
We write thus ; (3a?— 2a)4-(5«4-6a). Remem* 
ber that you cannot add 3 pigs to 4 oats ; like- 
wise you cannot add 3 a?’8 and 7 a’e. Write the 
above without any brackets, thus i 3a?— 2a 4- 6a? 
•f 6a. 3aj cannot be added to 6a, just as 3 cattle 
cannot be added to 6 pigs. But 3a? and 5a? 
added together give 8a?, Tlio expression can 
therefore be written 8a?— 2a -f 6a. But —2a can 
be added to 6a. 6a+(— 2a) =6a— 2a=s4a. So 

the whole expression is equal to 8a?-f-4a. 

(3a? — 2a) 4- (6a5 + 6a) 

= 3a? — 2a 4“ 5a; + 6a 
es 3a? 4- 5a?— 2a 4- 6a 
=8a?4-4a 

Add a— c to 5— c, 

(a— c) 4-(6— c) 

— c^h—c 
s=a4-6— c— c 
=a4-6--2c 
Subtract 2a from 9a. 

9a— 2a 7a 
Subtract 2a from 96. 

You can only write the answer in the form 
96 - 2o. 



When we take 2 from 0 we really ask : Wliat 
must be added to 4-2 to make 4-0 ? Look at 
the X'OX straight line, a is 2 miles to tho 
right of O, that is, 4-2 miles from O ; 6 is 
4-6 miles from O, If I am at a and I want to 
go to 6, how many miles do I walk ? I walk 
4 miles in a positive direction, that is, I walk 
-i-4 miles. 

Now the distanoo Oa is 4-2 miles 
,, ,, 06 is 4’ 6 I, 

,, ,, (ih is 4" 4 ,, 

And 06=»Oa4"o6 

or 6 miles » 2 miles 4-4 miles 

Suppose our problem is to take —2 from 6. 
Otherwise the problem is ; What must be added 
to —2 to make 6, or — 24 -som 0 number ~6. 
In our X'OX figure we mark off —2 miles ; 
that is, we find a point 2 miles measured iu the 
direction of OX^ Tho point is c. And wo 
already know that 6 is 4-6 miles from O. Now 
we want to find out how many miles must bo 
added to —2 miles so as to make +6 miles. 
In other words, if I am —2 miles out from O, 
namely at c, how far do I have to walk to get 
to the point 6, which is 6 miles from O ? Obvi- 
ously 8 miles. In what direction ? Towards a?, 
f.e. in a positive direction. I therefore walk 
4-8 miles. 

So -24-8«a 

or , 0-(-2)«8 

Again, subtract 5 from —2, We say : What do 


we add to 4-6 to make —2 ? Mark of£ 4-6 
miles ; the point n is 4-6 miles from O, and the 
point c is —2 miles from O. If I aiu at n and 
want to reach c 1 walk 7 miles in the direction 
of OX^ i.c. 1 walk —7 miles. 

Tims (-5)-2*-7 

Subtract —5 from —2. What do we add to 
—5 to make —2 ? The point 8 is —5 mile.s 
from O, the point c is — 2 miles from O. What 
do we add to —5 miles to make —2 miles ? 
Or, how do I got from to c ? 1 walk 3 miles 
in the direction of X, that is, 4"3 miles. 

So — 5 4 some number ==* — 2 

-54-3 «-2 

From tho above results we have ; 

9-4-5 
4-9- -5 
9-(-4)-13 
4-(-9)-13 
-9-(-4)--5 

Now we should understand what algebra 
books mean when they say, “ To subtract, 
change the sign of tho lower quantity.” 

Tlie easy sum 

21 

J3 

n 

is a subtraction of the positive number 13 from 
tho positive number 24. The plus sign of tho 
lower number is changed into a minus sign, 
thus : 

24-13«ll 

So 9a 

6a 

can be written 9a— 3a 6a. 

Apply this to 


whore —12, a negative quantity, has to bo 
taken from 16, a positive or plus quantity, 
that is, 4-1 6. Tlie sign of the lower number 
must be changed. 

Thus 16-_{-12) 

= 164 . 12=28 

It is evident that to take 3 eggs from a basket 
of 13 is tho same as taking one away, then a 
second, then a third. 

Thus 13-3 = 13-1-1-1 

But 3 is 1 4* 1 4* 1 
So 13-3 = 13-(14.14-1) 

-13-1-1-1 

Thb minus sign before a bracket changes all 
the signs following if the brackets aro removed. 
5— (14-2) means that 1 and 2 are to be sub- 
tracted from 5, It might therefore be written 
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5—1—2. The brackets have been removed and 
the mimis sign before the bracket has changed 
the +2 into —2. Consider Re- 

move the bracket and there is no change. 

a-i-6-|-(c-f“d)=oH-5+c+d. A plus sign before 
a bracket does not change any sign when the 
bracket is removed. But 

o-f-6— (c+d) s=sa-l-5— c— d 
2a;d-3y — (2a?-f*3y) «2a;+3y— 2a;— Sy 
=^2a;— 2aj-f 3y— 3y 
«0+0 

7-(a;-f2)-f{3*-3a;)-(7a;4-2) 

*==7— a;— 24-3— 3a; —7a;— 2 
r=-a;-3a;-7a;-[ 7 + 3-2-2 
»=-lla?-|-10-2 -2 
r=~.lla;-f8-2 
=^6— 11a; 

Subtract 2a— 46-f-c from 4a + 26— 3c. Write 
thus 

4a+26— 3c— (2a— 46+c) 
=4a4“26— 3c— 2a+46— c 
— 4a— 2a+26+46— 3c— c 
s=2a+6b— 4c. 

Subtraction of Decimal Fractions. — Subtract- 
ing *2 from *5 is simply subtracting 2 tenths 
from 5 tenths. The result is 3 tenths, that is, *3. 
Take *9 apples from 9 apples. This may bo 
written : Take of an apple from 9 apples. 
Subtract of an apple from 1 apple and you 
have left. But the other 8 apples are not 
touched ; hence from 9 leave 8 and or 
8^ apples, in decimal notation 8*1 apples. The 
sum may be put down thus : 

9-0 

j9 

Sli 

In imagination add 10 tenths to top line. Then 
9 tenths (*9) from 10 tenths leave 1 tenth (•!). 
We added 10 tenths to the top line ; we must 
add the same quantity to the lower line in 
order to preserve the balance. 10 tenths 
make 1 unit, 1 unit from 9 units leaves 8 units. 

Find the difference between 19*4 and 3*62. 
Arrange thus : 

19-40 

3-62 

15-78 

so that units are under units, tenths under 
tenths, hundredths under hundredths. Begin : 
2 hundredths from 0 hundredths you cannot 
take, but 2 ’ hundredths from 10 hundredths 
leave 8 hundredths, i.e. *08. We added 10 
hundredths (^) to the upper line ; we must 
add the same amount to the lower line. But 
^ make a tenth (^). Add ^ to the A of 
the lower line and you have 7 tenths. 7 tenths 
from 4 tenths you cannot take, but 7 tenths 
from 14 tenths leave 7 tenths, or *7. We have 
added 10 tenths to the top line ; add 10 tenths. 
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i,e. 1 unit to the bottom line. The 4 units from 
19 units give 15 units, or 1 ten 5 units. In 
practice see that the points are in a vertical 
line, and then subtract as if the numbers were 
whole numbers. 

Exercises, 

(1) Subtract 146 raspberries from a basket 
containing 1720 strawberries. 

Answer, The problem is absurd. 

(2) Take 16 shillings from 17 florins. 

Answer. We cannot take shillings from 

anything but shillings. We therefore 
call the 17 florins 34 shillings. 

Then 34^?. — 1 65. = 185. 

(3) John and Poter are friends. John is 12 
years of age. What is the difference between 
their agc'a ? 

Answer, Wo cannot toll, for wo do not 
Imow Peter’s ago. When a number is 
unknown wo may call it x. Let Peter 
then bo x yoai-s of age. If Peter is the 
younger, tho diffowsnee between their ages 
will be 12 —X years. If Peter is the elder, 
tho difference will bo a; — 12. 

(4) Wiat must I add to -3 to make unity ? 
Answer. -3 is 3 tenths ; unity is 10 tenths. 

I therofoni add 7 tenths to 3 tonths, that 
is, -7 to -3, to make unity (1-0). 

(5) What must I add to -06 to make unity ? 
Amivcr. *06 is 6 hundredths ; unity 

(or 1) contains 100 hundredths (|88)- The 
differenco between and 
in words, 94 hundredths, which may be 
written -94. Prove by placing numbers 
thus : 

•06 

-94 

1-00 

and adding. 

Exercises in Addition and Si4btraction,~’Ein6. 
the sum of 4a +36 + 5c ; 26 + 7c+10d ; a+6+d. 
Arrange so that like terms are in a vertical 
Cffliimn, thus : 

4a+36+ ,5c 

26 I* 7c + 10d 
a+ 6 + d 

6 a+66+12c+lld 

Adda;+y+«,- 2a;— 3y-42; 7a;— lOy+3*. 
Arrange thus : 

aj-f y-f « 

2 a;— 3y— 42 
7a; — lOy+32 
" lOa;— 12y 

Adding the first column we have +32+«— 4* 
=42— 4»«*0. The second column gives — lOy 
— 3y « — 13y. — 13y +y = — 12y. 

It is better to write addition sums in algebra 
like this : ^ 

(fl?+y+«)*f(2aJ-3y-42)+(7a;-10y+3«), 
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Plus before a bracket has no effect on the con- 
tents of the ^bracket, so we may write the 
sum as : ^ 

a; -f y -f s + 2a? •“ 3i/ -- 4 2 -f 7 a; --- 1 Oy 4- 3 2 . 
Collect iho aj’s, t/’s, and 2’s thus ; 
a? + 2a: 4- 7a? -f 2/ — — 1 Oy 4- 2 + 4z 4- 32 ^ 1 Oa; — 1 2y . 

Subtract a: — a from 3a; 4- 4a. We may arrange 
in two lines, thus : 

3a;4>4a 
a;— a 
2a;4-5o 

and subtract, remembering that each sigti of tho 
lower line is changed during the process, - a 
becomes 4-a ; 4-cf 4-4a give 4>5a. x becomes 
—a;; — a; 4- 3a: ~ 4- 2a;. But it is bettor to write 
tho sum in this way : 

(3.r4-4a)-'(.r —a). 

Remove the brackets, and the negative sign 
changes tho —a into 4-o* 

3a:4*4a— a;4-« 

^3a; —a;4-4a-{-a 
= 2x 5a 

Simj^le brackets like these are eovsy to deal with, 
but what are we to make of 

Tf wo want to simplify this wo commence by re- 
moving the inside brackets, the ones like this ( ). 
The minus sign before them will change 7 1 4a: 
into -7 -40?. Well, let us remove the inside 
brackets : 

17a:~-{r)-[5.r- -7-4a:]}. 

Now we remove tho inside brackets [ ] : 

17a;— {5— 5a;4-74-4.r} 
and finally the outer brackets: 

17a!-54 3.c-7-4.r 

or 17a:4-6a: — 4a:— 6 — 7 — 18a; — 12. 

The above work may be shortened by adding 
like terras at any slop of tho process. 

Simplify 1 7a; 4- {4 f f 5a; f- ( 7 4 4a;) ) }. 

Here there are no minus signs to change signs 
within brackets, so wo may remove every bracket 
and the value of the expression remains tho 
same : 

' 17a?4-44'5a:-b74-4a:-20a;-|-ll. 
Sometimes the inside bracket is denoted by a 

horizontal lino. Thus 3a: — 4y4"62 is another 
way of writing 3a? — (4y 4- 52). 

I have a golf balls. I lose h golf balls ; huw 
many golf balls remain to me ? 

a golf balls —6 golf balls remain 
or a— & golf balls. 

I commence a round of golf with a balls. I 
loso h balls and then c balls. How many ))alls 
remain to me ? 

After losing 5 balls I have a— 6 balls left. 


But I lose c of theso balls, so that finally 1 have 
a— 6— c balls left. Or solve the problem thus : 
I loso h balls and then c balls, so that 1 loso 
b^c balls in all. Obviously 1 have a— (b4“C) 
balls left. Removing the brackets 1 find 1 have 
a— 6— c balls left. 

From X shillings take y pence. We found 
that wo could not take 4 ducks from J 0 pigs ; 
so wo camiot take y pence from x shillings. 

But 1 shilling -=12 pence 

9 shillings = 9x12 pence 
X shillings =x x 12 pence — 12a: pence 
1 2x pence — y pence =« 1 2a; — y pence 

What do I add to 1 to make x ? Think of 
an easy problem. What do I add to 4 to 
make 7 ? I add 3. How do I get the 3 ? 1 

subtract 4 from 7. So subtract 1 from a?* 
The answer is a; - 1. 

What must I subtract from n to make m ? 
Take an easy illustration. What must I sub- 
tract from 9 to make 2 ? I subtract 7. I got 
the 7 by taking 2 from 9. So I get tho answer 
to tho above problem by subtracting m from n. 
This is written n—v). 

From twice tho sum of a and h take twice their 
difference. 

Tlie sum of a and h—a'\b. 

Twice the sum of a and 5=- (a l'6)4‘(tt+^>) 

-^-2a4 26 . . . (1) 

Tho difference bc:tween a and 
Twice tho difference between a and 6 
— {a-~b)-\-{a--b) 

-2a- 26 (2) 

We are told to take (2) from (1 ). 

(2a { 26) — (2a — 26) 

= 2tt l-26-2a I 26 
= 2a —2a 4- 26 4 26 
46 

What aro tlie next three integers (i.e. whole 
numhors) above x ? Think of a simple instance. 
What aro the next three numbers above 7 ? 
^riiey aro 8 (7 |-1), 0 (7 + 2), 10 (7 | 3). These 
numbeis are known as Conseoutivk Numbkrs 
(L atin, consequor, I follow). Tho next three 
numbers above x where x stands for an integer 
are a:4-l» ^^+2, a: + 3. Beware of saying that 
the next integer after x is y. If it were, what 
would bo the next integer after z ? 

What integers intervene between x—2 and 
X [-2 ’i The next highest integer to 14 is 144-1 
or 15. So the next highest integer to x—2 is 
:f— 2 + 1 or a; — 1; the next highest after that is 
a;— 1 + 1 or .i: ; the next is a; + l; .th© next is 
.r+l + l or a: + 2. 

Tlie following is the order ; 

a?— 2 ; a:— 1 ; x; a;+l ; a:+2, 

so tha,t between a:— 2 and a? +2 three integers 
intervene. 

If tf =a+6+c, find the value of (v— a)+(tf— 6) 
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Begui by removing the brackets. Then 
(«— 6) — (v?— c)— o+s— h-s-f c 

^ # j-a—tf—a—h+c 
--2.9— a— 6+c 

— 6+c 

But «=a|6l-c; we therefore substitute 
a+^+c for s in this expression. Then 

(«— a)+(S“-6) — (s— c)=a-f 6H-C‘-a— 6+0 

— a— a+6-“6+c-i-c 
=2c 

If K— (a+6) and L — (a— 6), find the value of 
4K-~3L. 

In the expression 4K--3L wo write (a +6) 
instead of K, and (a— 6) instead of L. So 
4K-3L=4 (a 1 6)-3 (a-6) 
-(4a+46)-(3a-36) 

— 4a + 46 - - 3a+ 36 
-4a-3a+46 + 36 
=a + 76 

MULTIPLICATION 

Sign of Multiplication is x 

Multiplication is a short way of doing addition. 
When we say that 3 times 2 ducks are 6 ducks, 
we moan that 2 ducks and 2 ducks and 2 ducks 
make 6 ducks in all. If wo reckon how many 
eggs are iix 9 boxes each containing half a dozen 
ogg8» we may walk along tho lino of boxes 
saying : “ This one has 6 eggs, this second one 
has 6 eggs ; that’s 12 eggs ; the third one has 
6 eggs ; that’s 18 eggs,” and so on. But wo 
really say 9 sixes make 54. We write this 
0 x9~54. Tho 0, tho number multiplied, is 
known as tho Multiplicand ; tho 9 is the 
Multiplier, and the answer 54 is tho Product. 
Finding tho product of 6 and 7 is another way 
of writing multiplying 6 by 7, or 7 by 6. 4x6 

is the same as 6x4. For a squad of 24 men 
arranged in 4 rows of 6 men is also arranged 
in 6 rows of 4 men. 

Suppose this is the squad : 

A 

0 0 0 0 
0 0 0 0 
0 0 0 0 B 
0 0 0 0 
0 0 0 0 
0 0 0 0 

The captain. A, sees 6 rows of 4 men ; tho 
sergeant, B, sees 4 rows of 6 men. Suppose the 
captain gives tho order : “ Two front ranks 

throe paces forward — march.** The new arrange" 
ment is this : 

A 

0 0 0 0 
0 0 0 0 

0 0 0 0 B 
0 0 0 0 
0 0 0 0 
0 0 0 0 


The captain, A^ now sees 2 rows of 4 znen» and 
4 rows of 4 men. Thus 2 rows of 4 men +4 
rows of 4 men = 6 rows of 4 men. That is : 

2 fours + 4 fours = 6 fours 
or 2 x4+4 x4»=6 x4. 

Hence 3 times 9 = 3 times (6+3) 

= 3 times 6+3 times 3 
6 times 52 = 6 times (50+2) 

= 6 times 50 + 6 times 2 
or 0 x52=6x50 + 6 x2 

8 times (a+ 6) = 8 times a + 8 times 6 
•--8a+86 

c times (a-f6)--c times a + c times 6 
xa+c x6 
-::ra+c6 
—ac -\ he 

The expression a6 is confusing. We know 
that these lett(.Ts each stand for a number. 
Suppose a stand for 3, and 6 for 9. We naturally 
conclude that ab stands for 39. But it does 
not ; a6 is a short way of writing a multiplied 
by 6, or a xb. 

So Xt/Z X X ?/ xz 

4a; — 1 ~ x x4 

a6+6c {-cd-^{u x6) + (6 xc) + (c xd). 

Wo now reach wliat are called Prime Factors. 
Tho number 6 is 2 t i/ntjs 3, or 2 x 3 ; 2 and 3 are 
called prime factf)rs of 6. 

27 is 3 nines; write thus, 27 — 3x9. But 

9 is simply 3 x 3. Hence 27 — 3 x 9 

= 3 x3 x3 

What are tho factors of 16 ? 

16=4 fours 
= 4 x4 

But 4^2 x2 

so 16-4x4 

-^2 x2 x2 x2 

Find the factors of 12. 

12-4 x3 
=2 x2 x3 

Find tho factora of 144. 

144-12 xl2 

-(2x2x3)x(2x2x3) 

-2 x2 x2 x2 x3 x3 

Since 6 is 3 twos (6 = 3 x2); 

6 times 5 — 3 times 2 fives 
--3x2 fives 
--3 x2 x6 

14 times 11—7 times 2 elevens 
= 7x2 elevens 
= 7 x2 xll 

Multiply 72 by 4 : 4 times 2 units make 
8 units, 4 times 7 tens make 28 tens. Hence 
the product is 28 tens 8 units, or 288. Consider 
the following, 172 X 9. 

172 » 100+70+2 

172 x9=(100 x9)+(70 x9) + (2 x9) 

«900 + 630+18. 
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In tabular form the process appears thus : 


Hundreds. 

Tens. 

Units. 

1 

7 

2 

9 

9 

63 

18 ^ 


But 18 units are 1 ten and 8 units ; 63 tens are 
6 hundreds and 3 tons. Hence the uwial 
arrangement : 



Multiply 192 by 10. 

192 

10 

1,920 

10 times 2 units make 20 units, i,e, 2 tons 
0 units ; 10 times 9 tens make 00 tons, which 
with the 2 tens make 92 tens, or 9 hundreds 
2 tens ; 10 times I hundred nuiko 10 hundreds, 
which with the 9 hundreds makt) 19 hundreds. 
But 10 hundreds make a thousand. Hence the 
answer is read 1 thousand 9 hundreds, 2 tens, 

0 units, or one thousand nine hundred and 
twenty. Obviously the way to multiply by 10 
is to add an 0 to the multiplicand. For example, 
71,629 X 10 = 716,290. Multiplying by 60 is the 
bame as multiplying by 6 tens, that is, 6 x 10. 
Hence to multiply by 60, first multiply by 6 
and then add an 0 to the answer. 

Multiply 192 by 100. 

192 

100 

10,200 

1 hundred times 2 units » 200 units —20 tens 

=2 hundreds. 

1 hundred times 9 tens =900 tens =0 thousands. 
1 hundred times I hundred = 100 hundreds 
SB 10 thousands » 1 ten ‘thousand. 

The answer is therefore 1 ten-thousand, 
9 thousands, 2 hundreds, 0 tens, 0 units. The 
short way to multiply by 100 is to add two 


noughts to the multiplicanrl. So multiplying 
by 1000 is equivalent to adding 3 noughts. 

9142 X 700 = 9142 x7 xlOO. 

Hence to multijjly by 700, multiply by 7 and 
add 2 noughts. 

Consider now the process of finding the pro- 
duct of two large numbers, say 0167 and 936. 

936 = 900+30+6. 

9.167 

936 

8,250,300 = 9167 x 9 hundreds 
276,010 = 0167 x3 tens 
56,002 =^9167 x 6 units 

8.580.312 - 9167 x (900 + 30 + 6) = 9167 x 936 

The order imiy bo as follows : 

9,167 

936 

55,002-: 91 67 x 6 units 
275,0iq -v:9l67 X 3 tons 
8,260,3^q — 9167 x 9 hundreds 
8.580.312 -^9167 x936 

Tho noughts crossed out are in practice 
omitted. The old-fashionetl method of teaching 
multiplication was this : 6 sevens are 42, put 
the 2 under multiplier 6. 3 sevens are 21, put 

tho 1 under tho multiplier 3. 9 sevens are 63, 

put the 3 under the multiplier 9. In actual 
practice wo \i8e this mechanical guide, for in- 
stance, in 

2,016,002 
70,020 
40, .320,040 
141,120,14 
141,1 60,46M^ 

Wo say 2 twos are 4 ; place 4 under multiplier 
2. So also wo say 7 twos are 14 ; place 4 under 
multiplier 7. 

Multiplication of Decimal Fractions. — ^Multiply 
4 tt'nt-hs by 2 and you have 8 tenths. Tliis is 
written x 2 = But 4 tenths may be 
written *4, and 8 tenths *8. Hence 2 times *4 
equals *8. 

It might thus appear that 6 times -7 apples 
equals *35 apples. Let us see. *7 is 7 tenths 
(/(y) J 5 times 7 tenths make 36 tenths. But 
10 tenths of an apple make one whole apple, so 
that 35 tenths of an apple 

= 10 tenths of an apple + 10 tenths of an apple 
+ 10 tenths of on apple + 6 tenths of 
an apple 

= 1 whole apple + 1 whole apple + 1 whole 
apple + 6 tenths of an apple 
= 3 apples + -5 of an apple 
= 3*6 apples. 

So 5 times *7 apples = 3*5 apples. 

What do 10 times *6 apples make ? *6 of an 
apple is ^ of an apple ; 10 times 6 tentli.g 





424 


ARITHMETIC AND ALGEBRA 


make 60 tenths of an apple, that is, 6 whole 
apples. Hence 10 times *6== 6. 

Again, let us consider 10 times *24. *24 is 

2 tenths plus 4 hundredths, or Multiply 

by 10. 

10 times 2 tenths = 20 tenths 
^ 28 units 

10 times 4 hundredths = 40 hundredths 
— 4 tenths. 

Hence 10 times *24 = 2 units -|- 4 tenths 

-2-4 


It will be seen that multiplying by 10 makes 
tens into hundreds, units into tens, tenths into 
units, hundredths into tenths, and so on. For 
example, in 172 x 10 — 1720, the 2 units of 172 
become 2 tens in the product. So in 17*2 xlO 
= 172, the 2 tenths (-2) became 2 units in the 
product. Now we should understand the old 
rule, “ To multiply by 10 shift the point one 
place to the right ; to multiply by 100 shift 
the point two places to the right ; to multiply 
by 1000 shift it three places to the right, and 
so on.’* For it is evident that when 2*64 is 
multiplied by 10, the 2 units become 2 tons, 
the 6 tenths become units, the 4 hundredths 
become tenths ; hence the answer is 26'4» The 
point has been moved one place to the right. 

Now let us multiply 74 oranges by *.3. This 
is the same as multiplying *3 oranges by 74. 
Now *3 oranges may be written 3 tenths of an 
orange. Multiply 3 tenths of an orange by 74, 
and you have 222 tenths of oranges. No one 
thinks of tenths of an orange ; 1 0 tenths make a 
whole orange. Therefore 222 tenths of an orange 


= 222 t)ranges divided by 10 
» 

— 22 ,^ 

= 22*2 „ 


To multiply by *3 is to multiply by 3 
and to divide by 10. So multiplying by *03 
(vSa) multiplying by 3 and dividing 

by 100. 

Multiply 4*016 by 2. Arrange so that the 
unit figure (2) of the multiplier is under the unit 
figure (4) of the multiplicand, thus ; 

4*716 

2 

9*432 


^ Multiply in the usual way r 2 times *006 
lilake *012, (iarry the *01 ; 2 times *01 are *02 
and the carried *01 makes *03 ; 2 times *7 make 
1*4, carry the 1 unit ; 2 times 4 units make 
8 units and the carried unit makes 0 units. 
Note that 0*432 


units d- 4 tenths -f- 3 hundredths 
+8 thouitendths 

*03+ *002 


Mnltiplicatlon In Algebra.*«-We have seen that 
a multiplied by 6 is a6. and x xy xz^xyz. We 
must remember that multiplication is simply a 
form of addition ; 7 multiplied by 5 means 
that 6 rows of 7 flower-pots are added together. 
So a multiplied by b means that .a flower-pots 
are in a line and that we add up b lines. If a a7 
and 6=*6, then a x6 = 7 x5 

=7+7+7+7+7 
= 35. 

Now the sign of a is positive because it has no 
minus sign in front of it. So also b is positive. 
We might writ© a x 5 as (-fa) x(-f 6). llio pro- 
duct is ab, or, if you liko, -f a5. Positive terms 
multiplied together give a positive product : 

(-f2a) x(f-26) = -f 4a5 
a xb xc xd —abed* 

If w© multiply —a by [-4 we are really 
adding togoiher ~a and —a and —a and —a. 
The sum is obviously •—4a ; thus 

(—a) x(f 4) is —4a. 


X* 0 X 


A plus sign multiplied by a minus sign gives 
a minus sign. This can bo soon in the straight 
line X'OX. Wo agreed to c.all spaces measurt'd 
from O to the right positive or -f spaces, and 
spaces measured to the loft of O negative or 
— spaces. Suppose we have to multiply —2 
miles by 2 ; this is equivalent to adding —2 
miles to —2 milc's. Tn the straight lino X'OY 
the luie Oa rc^presenta 2 miles measured in a 
negative direction; Oa=— 2 miles. So also 
ab represents 2 miles measured in a negative 
direction, that is, another —2 miles. Added 
together the distances Oa and ah clearly make 
4 miles in a negative direction, that is, —4 miles. 

Thus 2 times —2 = — 4 

So also 2 times — a^ — 2a 

a times —6 = -|-a x ( —6) 

=5 — ab 

Wo have discovered that 

plus X plus ^ plus, 
and plus x minus = minus. 



X 


W© have to consider the case of two 
negative quantities multiplied together. 4 multi- 
plied by —2 is —8, but what does —4 multi- 
plied by —2 give ? Look at the line X'OX. 
If we had to multiply —4 miles by -f2 
we should say, “Twice —4 miles make —8 
miles.” Now if —4 miles multiplied by -f 2 
are —8 miles, —4 miles multiplied by —2 
cannot be —8 miles. 

If 2 times —4 miles make —8 miles, —2 times 
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--4 miles will make 8 miles^ but in the opposite 
direction, i.e. 4-8 miles. 

Two miauses multiplied together give a plus. 
These rules are expressed in the phrase ; Ttuo 
like signs in multiplication give plus, two unlike 
signs give minus. 

Examples : 

4-0 X 4-6 = -{-06 
i, 6 , 0x6 =^06 

—a X — 6 = 4-06 
— o x6 “ —ab 
a X — 6^= —a6 
—2a; X 

Aretw.— Hitherto all our inultipliaition has 
been addition : 4 twelves were 12 4- 1*^4- 124-12 
=48; 4a=o4-o4-®4-cf ; — 3a~( — a)4-(--«) 

4-(— o) = — o— o— o ; 5 miles = 1 milo-fl mile 
+ 1 mile -f- 1 mile 1 mile. 

We measure length by inches, feet, yards, <Src. 
Thus we speak of a rope as being 20 yards long. 
But when wo calculate the area of a table-top we 
use square measure — t^quare inches, square feet, 
d’.e. The first tigun? is a picture of a square inch. 



A child might describe it as a box with four 
equal sides, each an inch in length. 

The definition would not do ; the next figure 
is a box with four equal sides, but it is not a 
square. If the child said that a square has four 
equal sides and two sides run straight along (that 
is, are horizontal), while two sides run straight 
up and down (that is, are vertical or perpendi- 
cular), ho would be near a good definition. 



This figure is a book cover 4 inches broad and 
0 inches long. It is divided into square inches. 
It will occur to the reader that these square 
inches look much smaller than the square 


inch above. We merely call these tiny squares 
square inches : the paper is too small for full- 
size diagrams. If we are drawing a map we do 
not use square miles of paper ; we agree to call 
eacli mile — say — a tenth of an inch. 

In our figure a is a square inch, 6 is a square 
inch, and so on. a, 6, c, and d make up 
4 square inches, so do e, /, g, h. We have 
6 groups of 4 square inches, or 20 square inches 
in all. To find this we added the top 4 square 
inches to the second 4, then to the third 4, and 
HO on. But that is a clumsy method ; it is 
easier to say 5 groups of 4 squai'e inches made 
20 square inches. 

So a book 4 inches broad and 6 inches long 
(described generally as being 4 indies by 5 inches) 
has an area of 20 square inches. 

Thus (4 x5) square inches = 20 square inches. 
To find the area of a book, a table-top, a 
<loor, &c., multiply the length by the breadth. 

Example. — ^Tlie top of a square table is 4 feet 
long. Wliat is the area of the top ? 

The top is square, i.e. its sides are each 4 feet 
in length. 

Now area length x breadth 
= (4 x4) square feet 
= 16 square feet. 

Find the area if the top is 6 feet long and 

3 feet broad. 

Area = length x breadth 
= (6 x3) square feet 
--- 1 8 square feet. 

To square a number multiply it by itself. 

4 squared = 16 ; 9 squared = 81. 4 squared is 

written 4**, 9 squared is written 9*, x squared 
is written x^. 

Write a® in another w'ay. 

a* is a squared, that is, a xa. 
ah- — a x(62)=a x6 x6 
a^b-c^ = a xa xb xb xc xc 

If I m\iltiply y by y what do I got T I get 
y squared (//*). 

If 1 multiply — y by — y, what then ? Like 
signs in multiplication give plus, therefore 
— y X— y=4-y®- 

When we said write a® in another way we did 
not then answer fully. 

a®=a squared 

^a multiplied by itself 

Again, a- — a squared 

^ — o multiplied by itself 
— —a X —a. 

Hence a®=a xa or (—a) x{— o). 

A plank is 7 inches broad. What is the area 
of its top surface ? 

A 

Area of plank » len^h x breadth. 

But we do not know the length ; we oaimot 
then find the answer. Suppose welihink of the 

14 a 
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symbol x. We l^ow letters in algebra repro- 
sent numbers. Let us call the length of the 
planks X indies. 

Then area — length x breadth 

x7) square inches 
lx square inolios. 

The value of x in this case is not known ; 
X is ^therefore spoken of as “an unknown 
quantity.” 

Exercises in Multiplication. — (1) Is this sen- 
tence correct : 4 times 11 ducks aro 44 ? No ; 
it should bo: 4 times 11 ducks are 44 ducks. 

(2) Express tho number D as a product. 

9 = 3 X 3. The factors of i) aro 3 and 3. 

(3) Multiply the tons figure of 96,782 by 4. 

Tho tons figure is 8 ; 4 times 8 t(?ns make 

32 tons, i.e, 320. 

(4) Multiply 742 by 10 and describe tho pro- 
cess. Add an 0; tho product is 7420. 

The 2 units multiplied by 10 become 2 tens 
„ 4 tens „ „ „ 4 hundreds 

,, 7 hundreds „ ,, „ 7 thousands 

The answer is therefore 7 thousajids, 4 hundreds, 
2 tens, 0 units. 

(5) Multiply 39*6 by 10 and explain the pro- 
cess. 10 times 6 tenths aro 60 tenths, i.e. 6 
units ; 10 times 9 units make 90 units, i.e. 9 terns ; 
10 times 3 tens make 30 tons, i.e. 3 hundreds. 
Tho product of 39*0 xlO is 396. 

(6) Is it true that niuUiplying by ten involves 

moving the point one place to tho right ? Yes. 
742 is 7 hundreds, 4 tens, 2 units, 0 tenths, or 
742*0. 742*0 x10 = 7420. The point has been 

moved one place to tho right, 

(7) Is this product right ? 

24162 

312 

72486=24,162 x 3 hmidreds 
24162 =24,162 x 1 ton 
48324 =24,162 x 2 units 
362430 

It is wrong. Examine the firat partial pro- 
duct, 24,162 X 3 hundreds. 3 huiulred times 
2 units make 600 units, i.e. 0 hundreds. Tho 
6 therefore siiould be in tho hundreds place 
under tho 1 of tho top line. At present it is in 
the units place. Examine the second partial 
product, 24,162 x 1 ten. 2x1 ten give 2 tens, 
^is lino is properly placed ; tho 2 tens aro 
where they should be rmder the 6 tens of the 
top lino. Tho third partial product, 24,162 
X 2 units is also in its correct place. For 
2x2 units make 4 units. The 4 is rightly 
u^ooed under the 2 units of the top line. 

(8) The prime factors of a number are 2, 3, 6, 7. 
What is the number ? The number is 2 x3 

XS x7, or 210. 


DIVISION 

Siffn of Division is -r 

As multiplication is a short way of adding, 
so division is a short way of subtracting. When 
6 apples are divided among Peter, John, and 
Dick, 2 apples are taken away from the 6 apples 
and given to Peter. Again, 2 apples are taken 
from the 4 apples left and given to John. The 
last 2 apples aro handed to Dick. If we write 
Peter’s 2 apples + Jolm’a 2 apples + Dick’s 
2 apples = 6 apples, wo so© tho connection of 
Division and Addition. Tho question : How 
many threes are in 15 ? simply moans ; How 
many throes must be added together to make 
15 ? Tliia question mtiy take the form ; How 
many boys can receive 3 apples each from a 
basket containing 16 ? Each boy walks forward 
and takes away, i.e. subiractSf 3 apples from tho 
basket. Thus : 

Clarence takes 3 apples 
Willie „ 3 „ 

Fred „ 3 „ 

Tom „ 3 „ 

Alcxau<lor ,, 3 „ 

Tho 5 boys tako 15 apples in all. 

We say 5 throes ma-ko 15. Instead of ask- 
ing : How many throes aro in 16 ? wo Inay 
ask: Wliat must wo mufii[)ly 3 by so Us to 
make 15 ? It is (widcut that Divifsion, Multi- 
plication, and Su})traction aro all forms of 
Addition. For 

I2“r3 (12 divided by 3) means : How many 
throes added together make 12 ? 

12x3 (12 multiplied by 3) means: 12 throes 
added together. 

12—3 (3 subtracted from 12) moans : Wliat 
must be added to 3 to make 12 ? 

Wlion 12 is divided by 3 the answer is 4. 
The 12 is known as the D 'tviderul — tho number 
t o bo divided ; the 3 is the Divisor. Tho answer 
4 is tho Qiiotient (Latin, quotiens — how often ?). 
In tho time -honoured method of putting down 
a division sum thus : 

246 ) 17294.< 70 
1722 
74 

tho Divisor is 246, the Dividend 17,294, the 
Quotient 70, and tho Remainder 74. 

Divisor ) Divickuid ( Quotient 
Remainder 

Since 20 divided by 4 gives 5, or as it is written, 
20-7-4=6, and 20 is tho dividend, 4 the divisor, 
and 6 the quotient, then 

Dividend — Divisor = QuotierU. 

We mentioned the term Remainder* If 
4 girls each take 7 sweets from a bag containing 
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28 sweets, there are no sweets left in the bag. 
Suppose there are 80 sweets in the bag ; the 
4 girls eacli take 7 sweets, and 2 sweets rmvain 
in the bag. These 2 sweets are known as the 
Remainder when 30 sweets are divided among 
4 girls. 

30 sweets = 4 times 7 sweets -f a remainder 
of 2 sweets, that is. Dividend = Divisor x Quo- 
tient Remainder. 

The sign of Division is -r, and a horizontal 
line between two numbers always suggests 
division. 9 divided by 3 is written 9-f*3, or 
better, §. This last is known as “ 1) over 3,” 
and since the horizontal lino implies division, 

§=9-r3 — 3. So a over h (|) means a divided 
by 5, i,6. a-.'h. Earlier in this work wo have 
spok(»n of tenths ; we found that • 1 was of a 
unit, *3, of a unit, and so on. Wo can write 
3 tenths as “3 over 10,” or 3 divided by 
10 (3-MO). 

Lot us discover what we really do when we 
divided 9 by 4. 

4)0(2 

8 


We have to find how many times 4 units are 
contained in 9 units ; obviously 2 times. But 
2 times 4 units make 8 units only, hence there 
is a remainder of 1 unit. 

We can divide 0 by 4 in this way. 9-^-4 is J 
(9 over 4). Now 1 over 4 (J) is ono-fourth ; 
therefore J is 0 fourths. Since tluiro ar(^ 4 fourths 
(^) in an apple, there are 9 fourths in 2 apples 
and a fourth of an apple. 

So 

-2i. 

Take the instance of 23 divided by 4. 

4 ) 23 ( 5 
20 


We are finding how often 4 units aro contained 
in 23 units, i,e, 2 tens f 3 units. 

If wo write the sum thus ; 

4)20-1-3(6 

20 

+ 3 

we ask ourselves how often 4 units are con- 
tained in 2 tens, i.e, 20. 

So 777 divided by 7 may be written ; 

7 ) 777 ( 111 or 7 ) 700-1-70+7 ( 100 + 10 -{-1 
7 700 

7 70 

7_ 70 

7 7 

7 7 


Divide £923 among 7 men.^ 

£923«£900+£20+£3. 

Out of £900 the 7 men can get £100 each. 
£700 has thus been distributed among them, and 
£200 h £20+ £3 are left. The £200 + the £20 
mak(i £220, which divided by 7 will give each 
man £30 au(l leave £10 over. Each man has 
already received £100 and then £30, and £10+ £3 
or £13 remain to bo divided. Each man can 
receive £1, and there are £0 remaining. The 
above process may be seen in 

7 ) 923 ( 100 + 30 + 1 
700 
223 
210 
13 
7 
0 

Divide 2162 by 32. 

32 ) 2162 ( 67 
1920 
242 
224 
18 

Note the value of each figure : 

3 tens 1 2 units ) 2 thousands + 1 hundred 
1- 6 tc'iis + 2 miits ( 

Now wo never ask how often 3 pears are con- 
tained in 12 apples. So we do not ask liow 
eften the 3 tens of tho divisor are contained 
in the 2 thousands of tho dividend. But we 
can ask how many times 3 tens are con- 
tained ill 216 tens. Evidently 70 times. 7 
therefore would appear to bo tho first figure 
of our answ(jr, or quotient. But our divisor is 
more than 3 tens ; it is 3 tens plus 2 units. 
70 timers 3 tens + 2 uiiils (32) make 2240. So 
that 7 ns (ho first figure of the quotient will 
not do. 70 times 32 aro 2240, but we want 
only 2160. Honcf? we try 6 as tho first figure 
of tho quotient. GO timt's 32 — 1920, or 60 times 
3 tons + 2 units =« 180 tons + 120 units » 
180 tons + 12 tons — 192 tons — 1920. 

The sum now stands thus : 

32 ) 2162 ( 60 
1920 
242 

2 162 -“32 gives a quotient 00 and a remainder 
of 242. But the remainder can be divided by 
32. Tho remainder 242 is 24 tens + 2 units"; 
the divisor is 3 tens + 2 units. 3 tens are con- 
tained in 24 tens 8 times. But 8 times 32 wiU 
make 266, which is too large a number. We try 
7 times. 
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Now the sum in: 

32 ) 2162 (60 -f 7 
1920 
242 
224 
18 

In practice we proceed as follows : 

982 ) 72164(8 
7866 


9 into 7 will not go ; 9 into 72 goes 8 times. 
Place 8 in quotient’s place, and multiply 982 
by 8. Something is wrong. We cannot sub- 
tract 7866 from 7216. 8 is too large a number. 

We therefore try 7. 

982 ) 72164 ( 73 
6874 
3424 
2946 
478 

We then bring down the 4 and say, 9 into 3 
will not go ; 9 into 34 goes 3 times. Place 3 
in quotient’s place. Multiply 982 x 3. The 
remainder is 478. 

We must thoroughly understand what wo 
mean by the word Komaindcr. If I divide 
6 apples between Peter and John each receives 
2 apples, and 1 apple is left. If I divide this 
apple— the Remainder — between the two boys 
each receives a half apple. So that an equal 
division of 5 apples between 2 boys allows 
2| apples to each. 

Thus 6-;-2 «=2 and a half 

or 5 

Divide 11 pears among 3 boys. Peter, John, 
and Dick each get 3 pears, and 2 remain. I 
take a knife and divide one pear into 3 equal 
parts, 1 . 6 . into thirds, and I give ^ of a pear to 
each boy. I do likewise with the other poar, 
and again each receives J of a pear. The 
division is now : 


Peter has 3 

John 

Dick 


pears -f | pear -f J pear 
» » »» 

>f »» »» 


Each has 3 whole pears and 2 -thirds of 
pear, or 3§ pears. 


a 


11-3, «.3J 

So 9-2«4J, or5-4i. 

Divide £24 equally among 10 men. 

10 ) £24 ( £2 

?? 

4 


The axuwer is £2 each, and £4 as remainder. 
lUa lemalnder is to be divided among the 


10 men. £4 divided by 10 is £4 over 10, that 
pound. Each gets £t^. 

Now; 1 -tenth of a pound is 2 shillings, 
4-tenths of a pound make 8 shillings. 

So 

=£2, 8s, 

Division of Decimal Fractions, — 9 apples 
divided into 3 equal parts give 3 apples. 9 tenths 
divided into 3 equal parts give 3 tenths. But 
9 tenths can be written as ‘9. Hence *9 divided 
by 3 gives or -3. 

Divide 16*4 by 2. 

16 ;-2=8, *4— 2= 4 tenths -i- 2 = 2 tenths — *2. 
.*.16*4-2 =8-2 


Divide *216 by 3. 

^2 tenths 1 hundredth }- 0 thousandths 
~21 hundredths + 6 thousandths. 
•216tlivided by 3—21 hundredths -|- 6 thou- 
sandths divided by 3. 


216 21 hundredths 
3 


+ 


6 thousandths 
3 


— 7 hundredths -h 2 thousandths 
=•072. 


Wo know that J of an orange means that the 
orange was divided into 3 equal parts, and one 
of these equal parts was cull(‘d J of an orange. 
Also that 2 of theses equal parts made Up2'thii’d8 
of an orange, written ^ of an orange. J and if 
are called vulgar fractions ; so also are 
i?» J?, and so on. And we found that the 
horizontal lino between twt) iiumbora means 
that the top line er Numerator, as it is called, is 
divided by the bottom liiu', which is known as 
the Denominator. Now, since “ ^ of an apple ” 
means that one apple is divided into 10 equal 
parts anti one part is taken, “ of an apple ” 
moans that the apple was divided into 10 equal 
parts and 3 equal parts were taken. That is, 
^ of an apple are 3 tenth parts of an apple. 
But apples may mean something else. The 
line between the 3 and the 10 means that 3 
apples are divided by 10. 



4 X 


ox is^ a straight Ime 3 inches long, and 
inch is divided into tenths. Think of the first 
inch only. The cross is 3 tenths of an inch 
from O ; in other words, the inch is divided into 
10 equal parts, and 3 of these parts are measured 
off. Now think of the whole straight Une. It 
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contains 30 tenths of an inch, and if we divide 
the whole straight line into 10 equal parts, each 
part will be 3-teaths of an inch. The distance 
from O to the cross is thus ^ of the straight 
lino OX. Thus the distance from O to the 
cross is ^ of one inch and also ^ of 3 inches. 
So ^ of an inch — ^ of 3 inches. 

If we multiply the numerator and the de- 
nominator of a fraction each by the same number 
the value of the fraction is not altered. ^ is a 
fraction ; multiply the 1 by 5 and the 2 by 6 
and you have A, or 5 tenths. But since 10 tenths 
make one whole, make one half ( J). Multiply 
the numerator and denominator of g by 4 and 
you have Any penny ruler w’ill show that 
2-third8 of an inch are the same as S-twelfths 
of an inch. In general then : 

6_^6 x9 
1^7 x9 

11 11 xl04 
12 12 xl()4 

a axe 
b b XG 


Lot us return to our decimals. Suppose we 
are to divide *2 by 6. Wo can write thus : 

— *2 over (i— ’J, which is a fraction. Now 
the value of this fraction is not altered if we 
multiply the numerator *2 by a number, and 
also multiply tho denominator 6 by the same 
number. Suppose we multiply each by 10. 


Then 


•2 -2x10 2 

’5"" 6xl0'~60 


Divide 46 by -7. 

46 

Write thus, 46 -i-- 7 is — 

• i 

We want to get rid of tho point, or hi better 
language, we w’ant to make the *7 a whole 
number. We can write it -700,000 — ^as many 
noughts as we like, since tliey have no value. 
Now to multiply by 10 we move tho point one 
place to the right. Thus *7000 x 10 =7 -000 = 7. 
W© find then that 


12 

•7 


46 X 10 
•7 xlO^ 



The best plan is to make your divisor a whole 
46 

number. Note that when is put down in 

the form *7 ) 46 ( , the numerator 46 is called 
the dividend, the denominator *7 is called the 
divisor. 

Divide 918 by ‘9. 

•9 ) 918 ( 

\7© make the divisor *9 a whole numlier by 
multiplying it by 10 ; we must also multiply 


the dividend 918 by 10 to pr^rve the balemoe. 
We therefore write the above as : 

9 ) 9180(1020 
9_^ 

18 

18 

0 

Tho quotient is 1020. 

Divide 7-42 by *7. Multiply each by 10, in 
order to make the divisor a whole number, 
thus ; 

7 ) 74-2 ( 10*6 
7^ 

4-2 

4-2 



'Die latter method prevents mistakes in fixing 
the points. Divide 72*164 by 3. 

24-054 
3 ) 72*164 ( 

12 

]2 

16 

IL 

14 

22 

2 

How often are 3 units contained in 7 tens ? 
Twi(ie ton times. Place tho 2 tens of the 
quotient over the 7 tens of tho dividend and the 
mxits will bo over tho units, tenths over tenths, 
and so on. 

Divide 91 (>-2 1 by *046. Make the divisor 
•046 a whole number by multiplying it by 
1000. Multiply tho dividend by 1000 to pre- 
serve tho balance, and you have 916,210. 

916-21 916*210 X 1000 916,210 

*046 *046 X 1000 "* 40 

19917*608 
40 ) 916,210*000 ( 

46 

456 

414 

422 

414 

81 

46 

360 

322 

“285 

276 

400 

368 

32 
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Division in Algebra. — 16 divided by 3 may be 
written 16-i-3, or So a divided by b is 

O 

25 

written r* Iia arithmetic 25 is 204-5. So 

o 6 

, 204-5 20, 5 

may be wntten — 


Thus 


25 


20+ 5 


^ 5 

' 5 “^5 


or 5-4 4-1* 

The same result may be seen if wo divklo 1 8 
1 8 

by 3. Write thus, ami call this fraction 
o 

18 thirds. Now, 18 thirils are equal to 0 thirds 
and 9 thirds. 

18 9.9 

or 3"^T'^3* 

That is, 18 divided by 3 equals 9 divided by o, 
plus 9 divided by 3. 

6a _ 3a 3<e 

h h h 

Uc IJkj c 

d ■ ' d ’ d 

In multiplication we found that a xb~ab. 
ab^a gives b ; ab-.-h gives a. 


So 


or 


^ - 1 ) — (I 

a * b 


We saw that the value of a fraction is not 
altered when its numerator and denominator 
are multiplied by tiie same number, (\g, : 

A A2L? 

11 "' ll X 9"“99 
5 5x 100 500 

c"' 6 X 100“" 600 

It follows tliat if the numerator and do- 
nominator of a fraction are divided by the saiuo 
number the value of the fraction is unaltered. 
^00 

Take divide numerator anti denominator 

by 100. 

Then 500 500 + 100 5 
000 ■“^600 + 100 "" 6 


So 


Consider the fraction Tiie factors of 4 
are 2x2; the factors of 6 are 2x3. 

4 2x2 
0“2x3 

Divide numerator and denominator by factor 
2 which is common to both. 

!i;x2 2 

^xZ 3 


Taking away common factors from the two 
parts of a fraction is what is usually called 
Cancelling, Examples are : 

15 3x5 
20"'4 X 5 


6 is a common factor. Cross out the fives, then : 


15 

3xSj_3 



20 

■4xl<" 4 



12 

X 2 X 

1. 

2 

30 X X 

5 5 

14 

2 X X 

2 


21 " 

° 3 X V" 

ii 


17 

XX X 1 


1 

170 

- XX 


10 


a X 6 

a 


be 

b X c 

c 


6- 

b X 6 

b 


nb'' 

~ a X h 

a 



3a“5r )\xaxaxb'xc a a 
2la6*+ <axhxbxe 8x6 ‘86 

Now remember that a vulgar fraction is a 
divisiiai sum. 9a6*‘* divided by 3a6 might bo 
wriitiai : 

9a6- X 3 X a X 6 X 6 
3a6 ^xaxb 
or 3a6 ) 0a6« ( 36 

0 

when wo say : What- shall we multiply 3 by so 
as to make 9 ? a by to make a ? 6 by to make 
6“ ? Obviously 3x3 — 0, 6x6- -6*'*. Hut what 
do wo multiply a by to make a '! lly nothing ? 
tt xO is 0 xrz, or nothing multiplied ))y a. And 
you may multiply 0 l>y anything you like and 
you still have 0. So that a xO gives 0, not a. 
Hut a X 1 will give a, just as 9 x 1 gives 9. What 
wo actually do in tlio above division sum is 
this ; 

.3a6)9a62(3xl x6 
9a6a 

In multiplication we saw that two like signs 
give plus, two unlike signs give minus. 

^ . r + multiplied by 4- = + 

Liko mgn» | ‘ 1 ^ 

Unlike signs - „ + 

In division tlio same laws hold good. 


If 

(+0)x(+2)- + 12 

then 

+12. ,2 
+ 8 

or 

+12 , „ 






If 

then 
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or 


Tf 

then 

or 


-6 


X 4 - 2--12 


12 

2 



+ 2 


— 9 X-3-+27 


27 
-9' 
27 _ 
-3 


~3 

-9. 


Consider 

- . -3a ) 6a6 ( -26 

6a6 


Wo find our answer by saying : Wliafc do wo 
multiply — 3o by to make -j-Oab ? The quotient 
must bo negative. Again, in 

-7^V/ ) -14:^2?/2 ( 2ct'y 

— 14a;y 

wo say: What do wo multiply —ItiJ by to 
make ? Tli<^ quotient must bo positive. 

Division by Factors. — Wo know tliat siii(*e 
t> 2 X 3, 2 and 3 are called the factors of (i. 
We can divide a squad of IS men into 6 equal 
parts, but if wo divide the squad into 2 c?qual 
groups, thus g('tting 9 men in each group, and 
the group of 9 men into 3 equal groujis, wo 
have tho same result — 3 men in a group. Thus 
dividing by G is equivalent to dividing by 2, and 
then dividing tho quotient by 3. For example 
G ) 9324 I 2 ) 9324 

"1554 ^ \ 3 ) 4GG2 

1554 


In practice we often divide by factors. In- 
stead of dividing by 24 wo may divide by G and 
then by 4, since 24 ~G x4; or by 8 and then 
by 3, since 24 — 3 x8 ; or by 12 and then by 2, 
siiico 24 — 12 x2. No difliculty arises until there 
is a remainder. Lot us divide 173 by G : 

G )173 
28-1 T) 

the quotient is 28 and the remainder 5. If the 
number 173 referred to hens, tho answer means 
that in 173 Ikmis there are 28 groups of (> hens, 
and 5 hens remaining. If 173 simply mejwis 

173 units ; — 1 ^ = 28 groups of G units 4- 5 uniia 

as remainder. 

Now divide 173 hens into givnips of 2 lu'ns. 

2 ) 173 hens 
8G+1 

W© have 86 groups of 2 hens and I hen romainiiig. 
Divide these 86 groups of 2 hens by 3. 

3 ) 86 groups of 2 hens 
28+2 

and we have 28 groups of 6 hens + 2 groups of 
2 hens remaining. 


Tho full working is : 

2 ) 173 hens 

3 ) 86 groups of 2 hens + 1 hen 

28 „ G hens + 2 groups of 2 hens 

Add the two remainders. Tlien 1 hen d- 2 
groups of 2 hens make 6 hens. 

Apply this reasoning to 2131 units divided 
by 14. The factors of 14 are 2x7. Divide 
2131 units by 2. 

2 ) 2131 units 
10G5 + 1 

find 1065 ropresonts 1065 groups of 2 unit^. 
Divide 1065 groups of 2 units by 7. 

7 ) 1065 groups of 2 units 
152 + 1 

and 152 represents 152 groups of 14 units 
• 1 1 group of 2 units. 

2 ) 2131 units 

7 ) 106.5 groups of 2 units + ] unit 

152 „ 1 1 „ + J group of 2 units. 

Divide 17,261 by 77. The factors of 77 are 
7 xll. 

7 ) 17,261 nails 
1 1 ) 2465 sevens 4 6 units 

224 sevonty-sovtms + 1 seven. 
AnHWi'Ty 224 sovonty-sovona + 13 units. 


Division by factora Uyuls naturally to roduo- 
lion of mtmoy, weight, &c. For when wo ask 
liow many groups of 240 pennies are in 712 
p(*uiu(\s, wo are dividing 712 pennies by 240. 
'I'ho answTr is 2 grouy)s of 240 jxmnies, t.e. 2 
pounds, and a rcm.ainder of 232 pennies. In 
daily life we put our pennies into groups of 12 
and call each group a shilling ; then we put 
our Bhillings iji groups of 20 and Cfdl each group 
a pound, thus ; 

12 ) 712 pouco 

) 59 shillings -\- 4 pence 
2 pounds + 19 shillings. 


12 x20 are the factors of 240. If we want 
712 

tin) remainder of pence to bo expressed 


pence, we call tho 19 shillings 19 groups of 
12 pence, and add to these the 4 pence, and we 
find t he remainder to bo 19 x 12 pence + 4 pence, 
or 232 pence. 


Exercises in Multiplication and Division . — ^We 
have already learned that a xa?— ar, and o xo 
(a squared), a* may be spoken of as a 
raised to tho second power, a raised to tho 
third power is (a cubed) xa xa. So a 
raised to the fourth power is xa xa xa. 

a®==a xa xa xa xa 

a’^ ---a xa xa xa xa xa xa. 

The numbers 2 of a® is called the index, and 
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the plural ol this word is indices. The indices 
of and a* are 5 and 6. 

Suppose we have to multiply by x^, 

x^—xxx; u^^xxxxx 
So that x^xx^^ixxx) x (xxx xx) 

= X XX XX XX xx^x^. 

To multiply one power of a number by 
another power of the same number we add the 
indices : 

o'® X o“ X o>0=,o'®+'®+®»=0«. 


It follows that to divide one power of a 
number by another power of the same number 
we subtract the indices, e.ff. : 


« . a ^ 

n* 


nxnxnxnxn 


n X n X n 
denominator by 


Divide numerator and 
nxnxn. 

nxnxnx 71 xn 

Then --n x n==n-. 

nxnxn 

So that n® n^ « n^'~^ ~ w* * 

a;’ ^^,5 

Multiply ax* by ax. Tliis may bo written : 
ax* X ax 

•r {axxx x)x (a x x) 

•r axxxxx a XX. 

a X a^^a* 

xxx XX 

ax* X ax^a^x*. 

Divide a?*y ® by xy^. 

Aft. a 

X XX xxxxyxyx y x y x y 
XX y X yx y 
^x X X X X X y X y 
s=x*y* 

Find the product of x*-’\-2x*--^x-\-l and x*. 
Arrange thus ; 

4a;+7 

a:2 

x^^2x^---Ax*+lx* 

Multiply Gf— &-f-2c by 2a -f 6. 

Arrange thus : 

a —6-f2c 

Multiply — 2o -\-h 


a— 6-f 2c* by 2a thus: 2o®— 2a64-4ac 
** »» „ 4 - ah —6*“}- 26c 

Add 2o«-~ a64-4oc>~6«-f-26c 

Divide a?*— 4a5-f-lB by a;— 7. 

Arrange thus : 

a:— 7 ) a?»--437+lfJ ( a; 


tf-: 


x*^lx 


Divide x* of the dividend by x of the divisor 
and you have x. Multiply a;*-7 by ». As in 
arithmetic, subtract x* — Kx from 4sc, then 
we have 

a;— 7 ) a;®--4.'i!4-lC ( a;-f 3 
x*-lx 
3a;+16 
3aj-21 
37 

Repeat the process : 3a;-f-« gives +3 ; 4-3 
times a;— 7^ 3a;— 21. Again, by subtraction we 
find a remainder of 37. 

Algebraic expressions are usually written in 
ascending powers or descending powers. 4" x* -j-x 
-i-x* should bo written -j- a;® i a;*4-J*^;“l"i»+44"jr®4- 
a;®4*a;® “ha;® written in ascending powers of x is 
\ -\-x-\-x*-{-X'^-\-x^-Yx^^> in descending powers of x 
it is 4-^®+^^^+ 4. When wo are 
dealing with two letters tho powers of t!io one 
usually descend, while those of tho other aacend, 
ejj, x^~\-x*a \-xhi- 4 a’a^+a®. Note that 
tho pf)W(^ra of x dc'scu'nd, tho powers of a ascend. 

Divide fia® by 6*-f-2a*— -.Saft. 

Arrange dividend and divisor in descending 
powers of a. It will be seen that this arrange- 
ment shov\'s ascending powers of 6 and de- 
scending pu\v(u-s of a. 

2a2-3a6-{-6-' ) Ga» -3a26~-6a?>2 4-3fr* ( 3a4 36 
fi g" -90^6 f3a6=^ 

6a^6 — 9a6‘‘‘ 4" 36* 

Oq26 -9^6^4-36* 

When expressions are arranged in ascending or 
d©sceT\ding powere wo may perform the opera- 
tions of multiplication anti division by the 
metliod of Detach kd Coefficients. When a 
iiumlxjr is the product of tw'o factors one factor 
is called tho Coefficient of tho other factor. 
Thus 4a~4 xg. 4 is called tho eoefficieut of a, 
or the numerical coefficient, since it is a number. 

The cocflicifiit c>f is (i, of la*x*y* is 7, and 
so on. 

Consider the product ; 

4a:* 4- 2x2 3 j;,;4_4 

X* y^x -h 3 

The multiplicand 4x^ -\-2x*-y2x-[-A and the 
multiplier .T24'4x-f-3 are arranged in descending 
powore of X. 17ie product will b© found to have 
a similar arrangement. 

4x»4- 2x2 4" 3x 4- 4 
a;«4- 4x f 3 
4x®4- 2x®f 3x*-}- 4x* 

+ 16x®f 8 x»4-12x24-16x 
4-12x2+ 6 x^ 4 - 9x4-12 

4x® + I8x®+23x*4-22x2+25x"+i2 

Knowing that the product will be in descend- 
ing powers of x, we can neglect the symbols 
altogether and merely write down the coefficients. 
Not© that the coefficient of x* is 1, for x**! xx’ 
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4+ 2+ 3+ 4 
1+ 4+ 3 
4+ 2+ 3+ 4 
‘4*164“ 8-|-124“l6 
4-124* 6+ «+12 

44-184-234-224-25 f 12 

The 4 represents 4a;® xa?*, that is, 4a; ^ Honco 

the product is : 

4a;*4-lSa;^4-28a;® f 22a;® 4- 26a; 4- 12. 

Find the product of a;® 4- 7a; 4 4 and a:® — !). 
A glance shows the danger of using detached 
coefficients here, for a;® 4- 7a; 4- 4 is not arranged 
in descending powers of x. The a;® is wanting. 
So in a;® — 9 the x is wanting. But wo can 
write a;® 4“ 7a; -1-4 as a;®4-0a;®-f-7a;4-4, and a;®~l) 
as a:®4-0a;— 9, and the descending order is estab- 
lished. Detach the coefficients and you have' 
14-04-74*4 

1 4^0-9 

r-Pi)-F7+4 

-9-0-03-30 

14 - 0 ^^^^ 4 - 03-30 

The product must begin with a;® x.t®, i.e. 
Hence product is la;® 4 - 0 a;*— 2a;®4-4.^;*— 03a;— 30, 
that is, a;® - 2.^:® 4- 4a;®— 03a;— 30. 

Divide 15a®— 28a® 1 3.3a — 14 by 3a— 2, 
Dividend and divisor are arranged in descend- 
ing powers of a ; we may therefore detach the 
coefficients thus : 

3-2 ) 16“-284“33-14 ( 6-64-7 

15- 10 
-.184 33 
-184 12 

21-14 
21 14 

15a® 4- 3a gives oa®. The quotient must be 
arranged in descending pow<;rs of a, lienee 
quotient is 6a®— Oa-f 7. 

The following products should be committed 
to memory : 

a 1-5 
g 1-5 
o® [ a5 
l-a5 4-5® 
g® f2a54-5® 

a multiplied by a is a* ; a -\ h multiplied by 
0 + 5 is (a+5)®. 

(a4-&)*=a*4-2a5-l-52 .... (1) 

and (a-5)®-a*-2a54 5® .... (2) 

Multiply a 4“^ l»y a— 5. 

a+5 

a—h 

a*+a5 

-05-5® 

So (a+5) x(a-T)«.a*-5*. 

Usually this is written 

(a+5) (a— 5)«ca*— 5®. . . (3) 


Suppose we are asked to square 2a; +3^. We 
may multiply 2a; + 3y by 2a;+3iy in the usual 
way. But when we know that (a+5)®~a®+2a5 
+5®, we can find the value of (2a;+32/)® from 
this. Call 2a; a and 3y 5. Then (2a;4“3y)* may 
bo written (a+5)®. But (a+5)® — a®+2a5+5®. 
Now we agreed that a stood for 2a; and 5 
for 3y. Let us substitute these values for a 
and 5 in 

(a+5)®=-o® 4-2a5+52. 

This l>ocomes 

(2a;+32/)®-(2a;)® 4 2(2a;) (3.y)+(3y)® 

=-*• 4a;® + 1 2a;y + 9y ® 

Find the value of (4a; + 6y) (4a;— 6y). We 
know that (a+5) (a- 5) -^o*— 5®. 

In the first quantity write a instead of 4x, 
and 5 instead of 5y. Then 

(4a;+5y) (4a;— 5y) ^(a4-5) (a— 5)— o®— 5®. 

Consider We want to have our 

answer in x and y. We agreed to let a stand 
for 4.^^ and 5 for 5y. Substitute those values 
in a® — 5®. 

a® —5® = (4a;)® — (5y )® 

-10.r®-2r>y» 

So (4.t;+.5y) (4.i;-5y) - 10.r®-26y2. 

Divide a;*+y® by a;+y. 

aj+y ) a;®+y® ( ;t‘®— .cy+y® 
a;®+.r®y 

— a?®y 1-y* 

— a;®y — a;y® 

xy'^ +y® 

Thus .T® 4‘y®^(a;4-y) (^c® — a;y +y®)* 

Also a:® — y® -- (a; — y) (a;® + :ry + y*). 

Those values should bo memorised also. 

Multiply a®+5®+c*^ ~a5— 5c — ra by a+5-i*c. 
Arrange in descending powers of u, 

a^—ab —ac 4 - 5®— 5c { c® 

a 4 5 + c 

a® — o®5 — o®c +a5® —abc } ac® 

+a®5 -^ab^—abc |-5®— 5®c4-5c® 

4- a^*c — a5 c— gc® +5®c — 5c®4-c® 

— 3a5c 4 5® _+^‘^ 

In later work it will be important to remenbor 
that a®+5*+c® — 3a5c 

^(a®— a5— ac+5®— 5c + c®) x(a+5+c) 
~(a*4-5*+c®— a5— 5c— ca) (a+5+c). 

The above product may be found in this 
manner. Call the multiplier a f (54-c), and call 
the (5+c) K. Then the multiplier is a+K. 

a® + 5* + c® — ac — 5c —ca 

a +K 

a® +a5® +ac® — a®c — a5c — co® 

+a®K+52K:+ c®K 
— gcK — 5cK — caK 
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Rewrite this product, eubatituting (o+6) for 
each K. 

a* -f a6* -f ac® — a®c — o5c — • ca® > -fc)-f&®(6-|-c) 

+c*(b -fc) — ac(6 4- c) — 6c(6 + c) — ca(6 -f- c) 

Remove the brackots 

+a6® 4'CfC® — a^c — ate — ca^ -\~a% -}- a^c -f 6* -|- 
4" 6c® 4“ — ac® — 6®c — 6c® — abc — ac® 

= a® 4- 6® 4" c® — 3a6c. 


MONET 

If we want to a<]d 7 ponce and 1 halfpenny, 
wo write 7Jd., but we could write 7 pence 
*4-1 halfpenny, or 14 halfpennies 4- 1 halfpenny, 
or 16 halfpennies. 

Let us add £1, 4^. Oic/. 4-17/f. (ild. 4- £9, lls. 11 J. 
4- £15, (Id. Arrange thus ; 

£ . 9 . d. 

1 I 
17 (ii 

9 17 Hi 
16 0 6 
£25 38 29.j 

Adding the farthings we got 5 farthings, the 
pence 29, and so on. But this answer will 
not do. 5 farthings -- a })euny farthing ; the 
penny is added to the pence. 30 ponce make 
2«. 6ri. ; the 2s, are carried to the shillings line. 
The shillings added come to 40«., that is, £2, 
and the £2 are carried to the pound lino. The 
correct answer is £27, 0«. CJd. 

Subtract £19, 1G«. 4Jd. from £20, 11.9. 2ld. 
Arrange thus : 

£ s. d. 

26 11 2i 

19 16 41 

£6 14 10 

^ from J leaves 0. 4(7. from 2(7. cannot bo 

taken; add L^. to tho 2d. making it 14 ponce. 
The 4(7. from 14(7. heaves 10(7. Wo added Is. 
to the top lino, and to prosorvo tho balance we 
must add la. to the lower lino. The 16 , 9 . then 
becomes 17#. 17#. from 11#. cannot be taken: 

add 20#. to tho upper line. The 17#. from 31#. 
leave 14#. Again, wo must add £1 to tho lower 
line to preserve the balance. The £19 thus 
becomes £20. In practice wo work thus : 4c7. 
from 2d. you can’t take, but 4(7. from 12<7. loavo 
8(7., 8(7. -4-2(7. =10(7. 17#. from 11#. you (san’t 

take, but 17#. from 20#. leave 3#, 3#.4-ll#. bs14#. 

Multiplication of money is easy. 

£ #. <7. 

7 12 

£21 36 

Wo simply multiply each number of coins by 


tho multiplier. But no one talks of 21 pounds, 
36 shilling, and 18 pence 3 halfpennies. 

3halfpeimies = 1J(7. 

18 pence =1#. 6(7. 

36 shillings = £1, 16#. 

21 pounds — £21 

If wo liavo more than 1 halfpenny we 
divide by 2 to make pennios ; if more than 
11 ponce wo divide l)y 12 to make shillings, 
and so on. 

The actual working of a multiplication sum 
is as follows ; 

£ (7. 

120 16 7i 
23 

£2779 1 10^ 

1 ) 23 fai’things 

6 peTK^e 1*3 farthings 
J6l pc'rico 
12)1 66 pence 

13 shillings 4- 10 pence 
48 
32 

20 ) 381 shillings 

19 pounds I 1 shilling 
360 
240 

2779 pounds 

In division we divide (^ach number of pounds, 
shillings, ponce, and farthings by the divisor, 
e,g. £16, 8#. Hd. 4- 4 = £4, 2#. 2d. Let us divido 
£3, r>s. 2d. by 4. £3 will not divide^ by 4 ; we 

therefore cjall it 60«. and add it to tho 5#. 
Then 4 into 66#. goes 16 tiiiK^s, and Is. is left 
as roinainder. We call this 1.9. 12 pence and 
add it to tho 2d., thus gettmg 14c7. Tlien we 
say 4 in 14 pemeo, 3 times and 2 pence over. 
Wo cannot divido 2 pence by 4, so wo call tho 
2d. 8 farthings, which divide by 4. 

£ #. d, 

4)3 5 2(0 
20 

4 ) 65 ( 1 6 
4^ 

25 

1 

12 

4 ) 14 ( 3 

ii 

2 

4 

4)8(2 

8 
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Follow carefully each stop in the following : 

£ d, 

24) 716 12 7i( 29 17 21 

48 
236 
216 
20 
20 
412 
24 
172 
168 
4 

66 

7 

30 

— 

6 

Suppose wo want to express £(i as so many 
shillings. We write ; 

£1 =20 shillings 

£6 = 20 shillings multiplictl by (> 

= 20 x6 shillings 
= 120 shillings. 

Express £5 as so many ponce. 

£1 =20 times a shilling 
= 20 times 12 pence 
— 20 xl2 pence 
£5=5 times 20 x 12 pcnc(3 
=5 x20 X 12 pence 
= 1200 pence. 

In practice the above are usually done in this 
way : 

£6 £5 

20 20 
120 Bliillings 100 shillings 

12 

1200 pence 

Kodiioo £16, 17«. 4irf. to farthings. 

£ 8. d, 

16 17 4i 
20 

337 Bhilliugs 
12 

4048 pence 
£ 

16194 farthings 

Observe that when we make £16 into shillings 
by multiplying by 20 wo add in the 17». So 
also do we add the 4d. to 337 xl2 pence, and 
the (2 farthings) to the 4048 x 4 farthings. 


Reduce £10, lOs. Od. to half-sovereigns. 

£1=2 half-sovereigns. 

£10=2 xlO half-sovereigns. 

£10, 10«. = 2 X 10 half-sovereigns plus 1 lialf- 
sovereign =21 half-sovereigns, 
or £ 8. d. 

10 10 0 

21 half-sovoroigns. 

Reduce £6, 158. Od. to crowns 
£l -- 4 crowns 
£6 = 4 crowns x 6 
— 24 crowns 
15«. — 3 crowns 

£6, 16/f. = 24 crowns + 3 crowns 
= 27 crowns, 

or £ 8. d. 

6 15 0 

__4 

27 crowms 

Reduce £2, 28. 6d. to half-crowns. 

£l — 8 half-crowns 

£2 - 16 „ 

2.V. 6d, = 1 „ 

£2, 2.9. 6d. =17 ,, 

or £ 8 . d. 

2 2 6 

Ji 

17 half-crowns 

Reduce £17, 14#. Od. to sixpences. Multiply 
£17 x20 to make it shillings, and add in the 14#. 

£ .9. d. 

17 14 6 
20 

364 shillings 
2 

709 sixpence's 

To make shillings into sixpences we multiply 
by 2, but we do not add (i ; wo call 6d. ono 
sixpence, and add the one sixpence. 

Reduce £12, 12#. 9d. to thro(?pcnces. 

£ #. d. 

12 12 9 

20 

262 shillings 
4 

1011 threepentjes 

Thoro are 4 threepences in a shilling. Note 
that wo add our 9 penco as 3 threepences. 
Express £3, 17#. 6d. as fourpencca (groats). 

£ #. d. 

3 17 6 

22 . 

77 shillings 
3 

232 fourj_>cnocs 
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£3, 17«. =« shillings. In 1 shilling there 
are 3 groats. In 77 shillings there are 3 x 77 
groats, or 231 groats. 

But wo have to account for the 6ci. We cannot 
€Mid 6 ponce for we are dealing with groats. 
Sixpence is 4d. -i'2d. or 1 groat and a half groat, 
or groats. We therefore add 1} groats to 
our 231 groats, making 232j^ groats in all. 

Let us now try to express small coins as large 
coins. Express 1264 shillings as pounds. Every 
20 shillings in 1264 shillings go to make a 
pound ; henco wo must find how often 20 shillings 
are contained in 1264 shillings. In other words, 
we divide 1264 by 20. 

20 ) 1264 shillings 
£63 4 shillings 

Find the value of 16,240 pence. Evt'ty 
12 ponce in this sum miiko 1 shilling; divide 
16,240 by 12. 

12 ) 1 6,240 pence 
1353-4-4 pence 

We might say the value of 16,240 pence ^ 
1353 shillings and 4 pence. But we must ex- 
press these shillings as pounds. 

12 ) 1 6,240 pence 
20 ) 1353 -4-4 pence 

67 -f 1 3 shillings 

£67, 13tf. 4d. is the value of 16,240 pcnc<'. 
Provo it by reducing £07, 13^^. 4d. to pence. 

Express 1726 florins as half-sovereigns. A 
florin is 2^., a half-sovereign is 10,9. There are 
6 florins in a half-sovereign. How often are 
6 florins contained in 1726 florins ? 

6 ) 1726 florins 
345 -fl florin 

Thus 1726 florins ~ 345 half-sovereigns 4- 1 florin. 

How many pounds are in 719 half-crowns ? 
There are 8 half-crowns iu a pound ; divide 
719 half-crowns by 8- 

8 ) 710 half-crowns 
89 4 7 half-crowns 

The answer is £89 4 7 half-crowns, or £89, 17«. 6d. 
The following solution is important ; 

There are 8 half-crowns in a pound. 

1 half-crown of a pound. 

719 half-crowns — 719 eighths of a pound 
— 719 X J of a pound 
pounds 
-£895 

-=£89, 17s. 6d. 

Express 1264 florins as pounds ; 

1 florin ~ X of a pound 
1264 florms 1264 tenths of a pound 
= 1264 x^ pounds 
pounds 
»= £i26*4 
« £126^^ 

» £126, 8s. Od. 


Express 1296 crowns as florins : 

We can write 1 crown 2^ florins 

1296 crowns 2^ xl296 florins. 

but this method is not satisfactory for beginners. 

A child may hold a two -shilling piece in one 
hand and a five-shilling piece in the other, but 
he will fail to appreciate their difference in 
value. Give him 2 separate shillings and 6 
separate shillings, and he will at once realise 
the values of a florin and a crown. So wlien 
we change crowns into florins wo should change 
each coin into shillings. 

1 crown 5 shillings 
1296 crowns ^ 1296 x5 shillings 
— 6480 shillings. 

We have changed, our crowns into shillings. 
We now proceed to change our shillings into 
florins. Every 2 shillings will make 1 florin. 
In 6480 shillings there are 04804-2 or 3240 
florins. Tho working is done as follows : 

1296 crowns 
5 

2 ) 6480 shillings 
3240 florins. 

Exprc,ss 1042 shillings as half-crowns. Tn 
this c*ase wo note that 1 shilling 2 sixpence's 
and I half-crown • 5 sixpences. Wo therefore 
change our 1942 shillings into sixpences : 

1 shilling - 2 sixpences 
1942 shillings — 2 xl942 sixprncos 
— 3884 sixpences. 

Now every 5 sixpence's may bo called a half- 
crown. Til 3984 sixpences tliere are 776 groups 
of 5 sixpences and 4 sixpences loft as remainder. 

1 942 shillings 

2 

5 ) 3884 sixpences 
7764 4 sixpences. 

Answer, 776 half-crowns 4 sixpences, or 7764 
half-crowns. 

How many guineas are in 21 crowns ? 

1 crown 5 shillings 

21 crowns 5 x21 shillings 

— 105 shillings. 

Divide 106 shillings by 21 to obtain guineas. 

105 shillings 4-21 -=^6 guineas. 

Note that we multiplied 21 crowns by 6 to 
change them into shillings and then divided our 
shillings by 21 to make them guineas. This 
process may be written : 

(21 x6)-f21 guineas 
21 X 5 guineas 
21 
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The 21 18 a common factor in numerator and 
denominator, hence we cancel thorn : 

1 

guineas = 5 guineas 

1 

s=* 5 guineas. 

How many lialf -guineas are in 700 half- 
crowns ? 

1 half-crown = 5 sixpences 
700 half-crowns = 6 x 700 sixpences 
= 3600 sixpences 

1 half -guinea • “ 10«. 6d. =21 sixpences. 

Find how many piles of 21 sixpences are in 
3500 sixpences. 3600 sixpences -f- 21 = 100 half 
guineas 4-14 sixpences as remainder. 

700 half-crowns 
5 

21 ) 3600 sixpences 

160 half -guineas 14 sixpences. 

Wo multiplied 700 half-crowns by 5 oiul 
divided the product by 21. This process may 
be written ; 


100 

X 5 half -guineas. 


Cancel 700 and 21 by 7, then answer is : 

100 X 5 half -guineas 
- 

600 half -guineas 
3 

or 106§ half -guineas. 

Weights and Measures* — Reduction of weights 
and measures is ea.sy if one has mastered re- 
duction of money. If a man is 5 foot 9 inches 
in height and we are asked to give his height in 
inches, we say : 

1 ft. « 12 in. 

6 ft. 6 xl2 in. = 00 in. 

6 ft. 9 in. —60 in. f 0 in. — (>9 in. 

So if we want to express 2 yanls 2 feet 
4 inches as inches, we proceed : 

1 yd. =» 3 ft. 

2 yds. = 0 ft. 

2 yds. 2 ft. = 0 ft. -f 2 ft. = 8 ft. 

1 ft. « 12 in. 

8 ft. « 96 in. 

8 ft* 4 in* « 96 in. 4- 4 in. 100 in* 


The usual metliod is as followe : 

yds. ft. in. 

2 2 4 

-i. 

8 ft. 

12 

100 in. 

Express 191042 minutes as weeks, days, &c. 
00 minutes make 1 hour. Find how often 
00 minutos are contained in 191042 miiiuUw. 


00 ) 191042 minutes 

3194 hours |- 2 minutes. 

There are 24 hours in a day. Divide 3194 
hours by 24. 

24 ) 3194 hours 

133 days + 2 hours. 

Tliere are 7 days in a week. 1 >ivide 1 33 days 
by 7. 

7 ) 133 days 

1 9 weeks f 0 days. 

In practice the working is as follows ; 


24 


60 ) 191642 minutes 

3194 -\- 2 minutes 


rojj 
1 1 ) 


Answer : 


+ 2 hours 

7 )_133 + 0 j 
19-1-0 days. 

19 weeks, 2 hours, 2 minutes. 


Reduce 12 tons 9 cwts. 3 qrs. 17 lbs. to ozs. 
tons cwts. qrs. lbs. oz. 

12 9 3 17 0 

20 

249 cwts. 

4 

999 qrs. 

28 

7999 

1999 

27989 lbs. 

16 

167934 
27989 
447824 oz. 

Multiply 10 yds. 2 ft. 7 in. by 17. 
yds. ft. in. 

‘ 10 2 7 

17 

184 1 11 

12 ) no 

94-11 in. 

3 ) 43 

144-1 ft. 

170 

184 yds. 
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Divide 160 yrs. 171 days 16 hrs. 12 mins, 
by 19. Ignore leap years. 

Yn, days hrs. mins. Yrs. days lira. mins. 

19) 160 171 16 12 ( 8 162 17 16 

152 
8 
365 
3091 
19 
119 
114 
51 
38 
13 
24 
58 
27 
328 
10 
138 
133 
5 
60 
312 
19 
122 
114 
8 

We do not oxplaiu the steps in the above, for 
they are similar to the ntej^s in multiplication 
and division of monoy. 


FRACTIONS 

Wo already know that a fraction is a part 
“broken off.” We also know that a vulgar 
fiefkction consists of two parts — the numerator 
and the donorninator, called the trrnis of tho 
fraction. When the numerator is less than tho 
denominator, tho fraction is a Pkoj’er Fraction; 
when greater, the fraction is an Improrer Frac- 
tion. I is a proper fraction ; is an improper 
fraction. It will be seen that an improper 
fraction is greater than unity. Two fifths ) of 
an apple are less than a whole apple ; six fifths 
(J) of an apple are 5 fifths plus 1 fifth of an 
apple, that is, an apple and a fifth or apples. 
Generally when we encounter an improper frac- 
tion we divide the numerator by the deiiomina- 
tor» thus : 


4 4x2 

5 6x2 
4x9 

X 9 

4 X ic , 

and so on. 

b X X 

Now it follows that if we divide numerator 
and denominator by any number the value of 
the fraction remains mialtored. 


For 


9 )^x 3 3 

12 .Hx4“4 

^ 3x % 3 
81 9 A ^ ' V X 3 3 


Wo already know that this process is called 
Cancelling. In cancelling wo often divide 
numerator and deiRjminator by 2 or 3 or 5, &c., 
and it is wcdl to kjiow at a glance when a number 
will divide by 2 &c. without, remainder. If tho 
last digit of a nunibor is nought or a multiple 
of 2, the whole nu rubor is divisible by 2. Thus 
17294 is divisilde by 2, since its last digit 4 is a 
multiple of 2. 01773 is not divisible by 2 ; tho 

hist digit 3 is not a imiltiplo of 2. 

To find whether a number is divisible by 3, 
add together the digits of the number. Take the 
number 93t515, add tho digits 9 -j-3+6-f 4-|-5‘ 
The sum is 27, which is a luull iplo of 3 ; hence 
the number 93645 is divisible by 3. 

Is 12916 di visil )lo by 3 ? 1 -f 2 -f 9 -h 1 -f 6 — 1 9. 
19 is not a multipl(» of 3 ; hence 12916 is not 
divisible by 3. 

A number is divisible by 5 if the last digit is a 
5 or a 0. 175, 200, 7160, Ac., are divisible by 5. 

To cancel by 9, add tho digits togetlicr ; if 
tho sum is divisible by 9 tlio w'hole number is 
divdsible by 9. Thus the sum of the digits in 
49172 is 4 f-O+l 1-7 + 2 or 23; 23 is not a 
multiple of 9, hori(.‘o 49172 is not divisible by 9. 
Sum the digits of 711945 and you will find tho 
sum 27 is divisible by 9; therefore 711945 
is divisible by 9. 

3360 

Suppose wo want to reduce to its lowest. 

3528 

terms. 3360 ends in a 0 : it therefore cancels 
by 2. 3528 ends in 8 : it also cancels by 2#v 

3360 1680 , 

36 H“ mi I'y 2 


840 

882 


2 again 


420 

“"441 


2 again. 


We discovered that tho value of a fraction is 
not altered when wo multiply both numerator 
and denominator by 2 or 4, or 10 or 649, or 
a or X, or any number or symbol. 


420 will cancel by 2, but 441 will not. Try 3. 

4 +2+0=*= 6 which divides by 3 
4+4+1 r=9 ,, 

, 420 140 

Cancel •— by 3 and it becomes 

441 147 
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Try 3 again: 14-4+0—6, but 6 is not 
divisible by 3. 140 cancels by 6, but 147 does 

not. There is no use in trying 6, for 0 — 3 x2, 
and we found we could not cancel by 3 or 2. 

140 20 

7. rTm cancelled by 7 becomes ^ which 
147 21 

1760 

will reduce no lower. In the case of rrrrr 

2170 

cancel by 10 straight away. In the average 
case you try 2, then 3, 6, 7, 11, 13, 17, 23. 

The student should practise telling at a glance 
which of two fracti(jns is the greater. It is 
quite evident that one seventieth (i^ ) part of a 
brick is much less than one seventh (^) of a 
brick. But if Peter’s hat is size Oj and Bill’s is 
6J, it is difficult to state whether Peter’s head 
is bigger or smaller than Bill’s. 

Addition of Vulgar Fractions. — Wq camiot 
add 4 ducks to 17 geese ; nor can we acid 
7 tenths to 2 thirds. In dealing with money, 
when we come to a problem like “ add 2 florin.s 
to 5 crowns ” we say : “2 florins aro 4 shillings, 
6 crowns are 25 shillings ; 4 shillings + 25 shil- 
lings = 29 shillings. This is the method wo 
adopt ill adding vulgar fractious. 

Add J to Now wo know that 4 is 6 ti'uths 
(,%). «o wo write : Ji ,V- A i A- i'll • 

, Add J to There are 4 twelfths m a third, 
so 4+1-^=^"+ - i (I'Huwlling by 3). 

Wo observe that before one vulgar fraction 
dan be atldod to aiiotlier they must have the 
same donormnat<3r. 

Add J and J. The common denominator 
must be a multiple of 3 and also a multiple of 2. 
Naturally we find tlio L('ast (’oramon Multiple 
of 3 and 2. The multiples of 3 are 3, 6, 9, 1 2, &c. ; 
tho multiples of 2 are 2,. 4, 6, 8, &c. 6 is the 

L.O.M. We rewrite our fractions as sixths. 

J ia jf. I is S : § 

Add S I- J 4*1 + 12- The fractions must have 
a common denominator. Find the Least 
Common Multiple of 3, 6, 8, and 12. Do it by 
inspection. Tho least common multiple of 3 
and 6 is 6, of 6 and 8 is 24, of 24 and 12 is 24. 
Write each fraction as so many twenty -fourths. 
§— JJ. Note that we multiply 3 l)y 8; we 
must also multiply the numerator 2 by 8 in 
order to preserve the original value of §. 

J=fi; H=2l- 

Hence J2+f2-r|i4 ?|- 

We can add 16 eggs -f- 20 eggs + 21 
+ 22 eggs ; likewise we can add 16 twenty- 
fourths + 20 twenty-fourths + 21 twenty- 
fourths + 22 twenty-fourths, obtaining 79 
twenty-fourths — ^written This is an im- 
proper fraction ; it is greater than unity^ which 
is Divide numerator by denominator and 


we have -=87^^. The whole process of adding 
§ + J +1 4 i i is as follows : 

§ + J'+| + lJ = *j4+l2‘l~2l^'2l 

Add 4J+5f +2^. In this ca4Be we are adding 
throe whole numbers 4+64- 2 and also three 
vulgar fractions i + 8“^ ?• fractions 

And the L.C.M. of 2, 6, and 7. 0 is a multiple 

of 2 ; tho least common multiple of 6 and 7 is 
found to bo their product, 42. Wo therefore 
rewrite each fraction as so many forty -second 
parts of unity. 

44 + 5J + 2?-4+5+2 + i+if+? 

-11 i-U 

--n+m 

= (cancel by 2) 

= 12^. 

Subtraction of Vulgar Fraciionfi , — If we sub- 
tract 4 books from 7 books wo have 3 books 
remaining. If we subtract 4 tenths from 
7 tenths wo have 3 tenths remaining. 

7 toutliH - 4 t<‘nth8 3 tentlis 
fo'~ 10 ~ tly* 

We cannot find the dirforouce between 9 cows 
and 5 pigoous. Nor can W'e at once find tho 
difforcnco between 9 it'iiths and 3 fifths. 

But ’{I /o * iV 

To subtract one vulgar fraction from another 
wo do as we do in addition of fraotioris — we re- 
write the fractions with a common denominator. 
If I am asked : Which is greater, ^ or } ? I 
cannot with certainty tell. I find the L.C.M. 
of 0 and 8 mentally in this way. I say to 
myself ; What are tho multiples of 6 ? They 
are 12 (but 12 is not a multiple of 8), 18 (but 
18 is not a multiple of 8), 24. I have it : 24 is 
a multiple of 8. 24 is the L.C.M. of 6 and 8. 

J = 12 : J = henco J is the larger. , 

Now find the value of | — 

5-S--5}-f2=.>V- 

Find tho differcnco between 6j and 2 j. 

Tho above is simple ; we take the whole 
number 2 from the whole number 6, and tho 
§5 from the |J. 

Suppose we are asked to find tho difference 
between 6J and 1 J. Obviously 64 is the greater, 
so we must write the expression as SJ— IjJ. 
Tho L.C.M. of 2 and 3 is 6. Hence 64—lji 
“5j — 1J-. Now it is easy to subtract the whole 
number 1 from the whole number 6, but to 
take J from J is impossible. A coinmon-senso 
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method is to think of fig as l + H-l-f-l-f l-l-J 
or 44-1-f but 1 apple contains J of an apple. 

Thus 6 J is 4|. Now if we rewrite the expression 
as 4J — 1/j we see we can take the 1 from the 
4 and also the ^ from the The solution is 
therefore ; 

I- H- .?)-!.•} 

= 3|. 

In subtracting 17 from 25 we went on the 
principle that if we add 10 to 25 and 10 to 17 
the difference between 25-f 10 and 17-}- 10 is the 
same as the difference between 25 and 17. 
Apply this method to 5J — IJ, or rather 5j}— IjJ. 
Add I to 6} and we have 68 + 1 or 5j. 

Add 1 to 1§ and we have 2^. 

Hence ^J-lJ — 5J— 1|^ 

‘-(58+i)-(ii t-1) 

-(68-1 «)-(iM-i) 

= 3|. 

yjil farmer has 100 sheep in a pen. He wants 
to take out (subtract) 20 sheep in order to 
show them to another farmer. He enters the 
pen and he finds that 1 sheep is a frightened 
animal which rushes about and alarms the 
others. The farmer becomes annoyed and, 
seizing the culprit, he pushes it into a neigh- 
bouring pen. Then he quietly takes away the 
20 sheep he wants. How many sheep are left ? 
In the pen there are 99—20 or 79, but if the 
farmer were asked how many sheep he had loft 
in the pen h^ would answer “ 80 sheep,” for ho 
would add the 1 sheep in the neighbouring pen. 

If I have 7 apples in a basket and I 
subtrckct 2 apples, I leave 5 apples behind. 
Suppose I lay 3 apples beside the basket and 
allow 4 to remain in the basket. I want to 
subtract 2, so I take 2 from the basket. How 
many remain ? 5 apples remain, but 3 of them 

are on the table beside the basket. I reason 
thus : I have 4— 2 in the basket and 3 on the 
table ; I subtract 2 from the basket. 1 have 
2 apples loft plus the 3 on the table. Graphi- 
cally the process is as follows : 

* 7 apples ^ (4 apples) + (3 apples) 

7 appleiB— 2 apples ==^(4 apples— 2 apples) 

+( 3 apples) 

— 2 apples + 3 apples 

— 5 apples. 

Let us apply this reasoning to lOJ— 4f. Write 
this as 10|— 4J. Think of apples. A basket 
oontains lOf apples, and we have to subtract 
frongi ft ^ apples. Take the | of an apple out 
of hiakot and place It on the mantelpiece. 
Wo havo 10 apples in the basket and we are to 


take away 4^ apples. Now 10 appleS' are 
9 apples + 1 apple, or 9 apples + J of an apple. 

So 10-4j«9g-48-6i. 

We have 5j apples left in the basket, and we 
conclude this is the remainder required. But 
suddenly we recollect the § of an apple on the 
mantelpiece, and we exclaim : “ That bit is also 
left.” Our remainder, therefore, is apples 
(in the basket) plus J apples on the mantelpiece. 
Ilemainder=a5j-f if — 58 -=5i. This is the usual 
method of subtracting. 

Find the difference between 1 1 J and 4 J. Re- 
write as 11:|%— 4|^. Take 4^^^ from 11, which 
is 10} 8, and you get ; add to this the you 
ignored and you have 

Addition and subtraiJtiou of vulgar fractions 
are often combined. For example, solve 4 J— 21 

4i-2i + lJ = 4g-2S4lJ 

Solve Our knowledge 

of brackets in algebra enables us to rewrite 
this as : 

(3}?f5,7,)-(2.i|j.f4jg) 

-(318S K>,^fl^)-(2#, + 4lS8) 

sm-mi 

-2^ (cancel by 11) 

=r2<j% (cancel by 4) 

-2tV 


Multiplication of Vulgar Fractions.— -When 
w^e multiply 5 ducks by 3 wo get 15 ducks. 
When we multiply 6 tenths (^) by 3 we get 
5x3 tenths or 16 tenths (^g). This is usually 
expressed as when we 

multiply 6 ducks by 3 we may say 3 times' 
1 duck make 3 ducks, 5 times 3 ducks make 

15 ducks. So we may say 3 times 1 tenth 
make 3 tenths, and then 6 times A make 

16 tenths (}g). 


Hence 


^ o 3 , 

10 


or 

Multiply 8 by 2. 3 fifths x 2«3x2 fifths 

Multiply 8 by f. This may be written : Find 
the value of f of J. The word “ of ” in arith- 
metic is equivalent to the sign x. 

Now, how do we find i of an apple ? We 
divide the ‘apple into 4 equal parts and select 
3 of these parts. So to find f of 2 thirds we 
divide the | by 4 and multiply the result by 3. 
It does not matter whether we divide by 4 and 
then multiply by 3 or whether we multiply by 3 
and then divide by 4. 
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Multiply g by 3. g-4 

*=a^ 

In multiplication of fractions, therefore, we 
multiply the numerators together to make a 
now numerator, and the denominators together 
to make a new denominator. 


Thus 


2x 4 2 x4_ 8 
3 6"3x6”l6 
118 

8 . 

2 14 


In practice we cancel before finding the pro- 
duct : e,g. in we cancel 10 and 25 by 5 

and 22 and 11 by 11. 


5 

1 s 


Division of Vulgar Fraciiona . — In dividing 
18 by 3 we can write 1 8 over 3 (^) is equal to 0. 
In dividing § by 4 we can write 2 thirds -- 4 
= J thirds = J of a third = J x J. Now 2 
fourths of 1 third is equivalent to 1 fourth 
of 2 thirds. Thus | of of § = i xf*J x}. 
So dividing § by 4 is the same as multiplying 

1 by J. Similarly | 6 ^ x J. 

A common-sense method of dividing § by 4 
is this ; §4-4 is 2 thirds divided by 4 units or 

2 thirds ^ ^ 

■. But 4 units = 12 thirds of a unit, 

4 units 

1 2 thirds _ 2 thirds _ 2 1 

lence ^ j ^2 thirds 12 0* 

The above method can be applied to ^4 
for the expression may be written 4 iiftli.s 


4- 2 thirds or 


4 fifths 


The L.C.M. of 5 and 3 


2 thirds' 

is 15, hence write numerator and denominator 
rsrx XU 4 fifths 12 fifteeutlis 12 6 , 

2 thirds 10 fifteenths 10 5 
Our fathers thought division of vulgar fractions 
easy. They were told to invert the divisor 
(?*.e. turn it upside down) and change the sign of 
division into a sign of multiplication. 

Hence our fathers when they saw the expres- 


2 


8ion rewrote it thus x 

1 

We do likewise, but we must find out why we 
do so. Let us take a simple example, §4-1- 
Division we found to be addition ; to divide 
4 apples by } of an apple is to find how many 
thirdls of an apple are in 4 apples. In 1 apple 
there are 3 thirds, in 4 apples there are 3x4 
thirds or 12 thirds (^). 

So dividing by J is equivalent to multiplying 
by o. Thus 144-i«14x3; §4-i»§x3, or if 


verted. Now let us divide 4 apples by § of an 
apple. 

4 apples 4- \ apples = 4 x3 »» 12. 


If wo divide 4 by J we get 12, but if we divide 
4 by I we have the half of 12 only. So to 
divide 4 by § we find how many thirdis are in 4 
and then divide by 2. 


Thus 


44-1=4x34-2 

=4x3 


2 


■=4 x|. 


§ has become §, in short § has been inverted. 
Again in J 4 - wo find how many twelfths 
are in xl2. Then wo divide the 

result by 5. 


0 ' 12 


5 

0 


X 


124-5 


1 2 



= 2 . 


Various Fractions. — Find the value of J— J 
of J — J. The “of” stands for the sign X'4 , 
Rewrite thus J — J of — i x}— J. 

any fraction multiplication and division aim 
done before addition and subtraction. 

Hence J- J x = i-(J x})-J 
= 

Solve (4§-l-3i)4-(4§— 3i). In this case the 
brackets show that 4^-l-3J and 4§-~3J are com* 
ploto expressions and must be solved first. 

(4H3i)-^(4|-3}) 

_4t+^ 

4i- 3J- 



_ 171 twentieths 
21 twentieths 

=111 

21 

^8}. 

Simplify f of J of ——1—--.- (L.C.) 
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Wo commeuoe by solving the farthest out part 
(4-A). 

f of I of 7 ^- 


1+ 

1 


4- A 


It 


1 +- 


1 


»fxfx 
X * 3 

-?xtx 1 + (1^3}1) 

=fx|x( 3 -:-|J)- ^ 




l"rT"r 7-i+T| 


1 -Hixii) 

1 


_(K) 1 

67 W 
“S-d-MJi) 

“ 07 " 

60 
“67* 

67 67 

*^67 

Simplify 




M-{’i )-tV(J-'f)- 0-C. lower, 1913.) 
The brackets show that the expressions " 5 — t\» 
f—fs &c., are complete and must be solved 
first of all. ^toto that f (J - ^ ) means J of ( J — ). 

O' ixQ-\\y 

m-m-Am-u) 

?X,lV-l\Xiflf 

^ T^— sEtS 


= 

S 1 



Fractions in Algebra. — ^Whm we write f we 
mean that a unit is divided into 3 equal parts 
and 2 of these parts are taken. So when we 

write ? we mean that a unit is divided into 
0 

h equal parts, and a of these parts are taken. 


And since 


2 4 9 2 + 4- h9_15, 

3 3 


so 


a a? y a+a;-{ y 
h^h^b'^ h 


Find the value of Wo find the L.C.M. 

o c 

of the denominators h and c. 6 times 2 is a 
multiple of 2, so c times 6 is a multiple of h, 
c times Z)~6 times c—h xc—hc. Tliis is the 
L.C.M. of 6 and c. Now to make the de- 
nominator h into he wo multiply it by c, but we 
must also multiply th(^ numerator a by c to 

n ac 

preserve the balance. Hence g*=*g^* Again to 

make tho denominator c into he we must 
multiply it by 6, and to prosorve the balance we 
must also multiply the numerator b by 6. 


Hence 


b bxh 
c he be 


_ae-\~h* 

be 


Simplify Tho L.C.M. of c and c® is 

C C“ 

c*, for r® is c xr, which is a multiple of c. To 
mako the denominator c into r* wo multiply it 
by c, and wo must multiply the numerator by 
c also. 

2a_2oc 

c 


Thus 


2(4 3a^2qc 3a 

„ ' 7.2 " llfT I ' .a" 


2aC“f 3a 


a is common to each term in the numerator. 
We may therefore take it out as a common 
factor. 


Then 


2gw -f 3a _ a(2c -f 3 ) 

ri ““ /.# 


cf* vr ® ^ . 2a 

S.mpWy^-5^+_. 


The L.O.M. of 2, 3, and 6 ia 6. The L.C.M. 
of h, e, and c is 6c. Hence L.C.M. of 26, 5c, 
and 6c is 6 6c. 
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^ must be multiplied by or 3c 


3c 


66c , 

~ or 26 
3c 


2a 66c - 

^ L 4-^— .^2?— 4- 

26~3c'^6c"‘ 66c 66c“^66o 
a^ 3gc-~26^-f>2a& 
66c 


c,. a \-h , a— 6 

bimpLfy — H — . 


Tlio L.C.M. of a and 6 ita a6. 

Heace aj±H.iL^^5i2i±) 

a 0 ab 


, a(q— 6) 
ab 


:^ 6(g-|-6)-f g(q— 6) 
ah 

- CT6-f 6^-f g^—«6 
a6 


ah. 


Multiplication of fractions in algebra is 
similar to multiplication of fractious in arith- 
metic. 


As 


2^3 2 x3 6 

3 4 3x4 ^12 


c q-xc rtc 

6 d 6 X(i 6d. 


-- 1^. 1 26 
Multiply -X- 


X 


9a 


111 
x-^^x — X 1^6 X 

46 6c 9o ^6x^cx^a 

2 2 3 


Note that in cancelling 3a and 9a each divides 
by or cancels by 3a, so 26 and 46 cancel by 26, 
3c and 6c cancel by 3c. 

The same result would bo found in this way : 

46 6c 9q 46 x 6c X 9a 

3 x2 x3 xg x6 xc 
~4 x6 x9 x6 xc xa 
I8q6c 
™ 216a&c 
18 

**216 

2^ 

*24 

” 12 


Division in algebra is similar to division in 
arithmetic. 


As 


so 


6 6 6 2 ’ 

6 

y'bya 


It is in simplifying fractions that the student 
finds it necessary to know by heart the factors 
of expressions like a®+2a6-f 6*, o*— 6*, a®— 6*, &c. 
The following example necessitates the use of 
familiar factors. 


Stoplify£!zjdx-^ 

X X'\-y 
a; 

X x-\-y 


(x^—y^) XX 
X x(x-i-y) 


x(x^‘-‘y^) 

xlx-j-y) 


f 2/) ^ ^ common factor, hence we cancel by 
.t;(x f-y) 


Tlion 


x(x-\-y){x-y) x^y _ 
x{x-\-y) *” 1 ^ 


Simplify 


q— 6 ^ a^-i-2a64-6^ 
0+6 a*-2ab+6* 


0—6 q^+2q6+6^ (a— 6)(a^-f-2q6+6*) 

0+6^ q*— 2o6+6* (a+6)(a2— 2a6+62) 

(g— 6) x(a+6)^ 

*”(0+6) x(q— 6)“ 

(a— b)(a+6)(a+b) 
~(q+6)(a-6)(o-6) 

(a— 6)(a+6) is a common 
factor. 


0+6 

a—b 


0+6 , a^ \ h^ 

Simplify 


a+6 . a® I 6® 0+6 ^ o®— 6® 

■ o»-b>“o^ ^aF+b^ 

(a +6) X (o®— 6®) 

""(o-6)x(a®+6®) 

( o+6)x (o+6)(o— 6) 

*^(0— 6)x (a+6)(a*— 06+6®) 
( o+6)(o+6)(a-6) 
'*(o-6)(o+6)(o®-a6+6*) 

(o+6)(a— 6) is a common factor. 

0+6 

o®— 06+6® 


Simplify 


I . 2 2a;+9y 

2x+Zy 2jc— 3y 4a;®--9y® 

(L.C. lower, 1913). 
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A glaaoe showB that the solution depends on 
iaotora. 

(a-|- 6 )(a-~ 6 ) — a*-- 6 ® 

BO ( 2 ® + 3 y )( 2 ® — 32 / ) « 4 ®“ — QyK 


The L.C.M. of the three denominations is 
(2»+3j/)(2®— Sy). 

„ ^ 1,2 2x + 92 / 

2x+3y^2x-3y 

2 ®— 32/ 2(2®+3y) 

(2® + 32/)(2» -32/)'*’ (2® +32/)(2® ~3i/) 

2®+92/ 

{2x+3y)(2x--3y) 

^ ( 2 ®— 3y)+2(2®+32/)--(2®+92/) 
(2®+3y)(2®— 32/) 

_ 2 ®— 32/+4®+6y-~2®— 9i/ 

** (2x+3y)(2x^3y) 

4x—6y 

“ (2®+32/)(2®-32/) 

2(2® -31/) 2 

(2®+3y)(2®— 3//) 2®+3y 


Simplify 


Numerator 


®+a ®— a 
®—a ®+q 


® +a 
®— a 


+ 


®— -q 
®+a 


®+a ®~q _ (®+a)^— (®— q)^ 

®— a ®+a (®— a)(®+a) 


(®+q + ®— q)(®+q~®+q) 
(®— a)(®+q) 


2 ®X 2 q 
(®— a)(®+o) 


Simplify , of ^ 

^ ^ ®*--3®*y+3a^*-- y® 




®^— ®y+y® 2 /® 

3®®i/+3a^®— y* ^ ®®+y* 

®®— ®y+y® ^ ®®— y® 

®® — 3®'-^ + 3a?y® — y® ®* +y ® 


®®— a^+y® ^^ (®+y)(a?— y) 

(®~y)® (®+y)(jc®— a^+y*) 

(®®“-®y+y®)(®+y)(®— y) 

(® — y )(a5 — y )(® —y )(a; +y — ®y +y®) 


1 

{®-y)(®-fy) 


1 

®*— 2 ®y f y^ 


Simplify 


®^ — 3®^y } 3®y^ -y* 

— ®“y --'®y® +y® 

®^-- 3x^y4-3®y^-~y^ __ (® — y)’ 

®»— ®2^--^.ty“4-y' 


+ y® ~®*y --®y* 


(®®.fy‘')-(® 2 y+®y 2 ) 

(a?-y)® 

(® H- y )(®® — ®y + y ® ) ~ ®y (® +y) 


(® +2/){®‘‘*-®y +y®— ®?y) 
_ (a?— y)® 

(®+y)(®®-2®y+y®) 

==_j£zJ£l!_ 

C®+y)(®~y)* 
_ (a?-y)(-'g-y)(®-y) 
(®+y)(®-y)(®— y) 


— 2 / 
•«^+y 


Denominator 


®+q _^ ®— g . , (®+q)®+ (®-— q)® 

®— q ®+a {®— q)(®+q) 

, ®® + 2 a®+q®+®®— 2 a®+a® 
(®— o)(®+o) 


Factor 


2 ®® + 20 ® 

(®— q)(®+o) 

2(®®+o®) 

(®— q)(®+q) 

_ 2 ®x 2 q . 2 (®®+a®) 

(®— a)(®+o) ‘ (®-.a)(®+q) 

_ 2 ® X 2 q ^ (®-«a)(®+q) 
(®— o)(®+q) 2 (®®+o®) 

2ei® 

“?+7® 


Cyclical Order. — If a circle is drawn, and if a 
is placed at tho top, 6 on the left side, and c at 
the foot, tho order of tho letters taken in the 
direction opposite to tho direction taken by the 
hands of a clock is q, b, c, q. This direction is 
usually spoken of as a “ counter-clockwise ** 
direction. When b follows q, c follows 6 , a 
follows c in any algebraical expression, the ex- 
pression is said to be symmetrical and the 
symbols are said to be in Cyclical Order. For 
example (q— 6 )( 6 — c)(c--q) is an expression in 
cyclical order; (q~5)(c-i))(a-c) is not in 
cyclical order. Generally any expression of the 
above type should be rewritten in such a way 
as to have its symbols in cyclical order. Sup- 
pose we have (q— 6 ). We l^ve it as it is : the 
b follows the q as it should do. Suppose we 
have (c---b). The 6 should come first ; (o— 6 ) 

-(-&+c) or ~(b-c). Consider 75 — ~ 

♦ (b— cK6~aJ 
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A glauoo shows that (6— a) is not in cyclical 
order. We proceed to remedy the fault. 

eg _ CO 

(6— c)(5— a) (b— c)(— a+6) 

_ eg 
(-a+bKb—c) 

CO 

— (a---b)(b~r) 
ca 

(a-b)(b-~c) 

S’ I’f b— c , c—o a— b 

^ (a—b)(a~c) (b— c)(b— a) {c— a)(c--5) 

llearronge in cyclical order. 

Then — g-q . _ g-b 

(a— b)(a— c) ‘ (b— c)(b— o) (c— a)(c -bj 

b— c c—o 0 “-b 

(o— b)(c— a) (b—c)(a-~b) (c— o)(b— c) 

_ ->(b -c)(b— c)-— (c— o)(c— o) — (o— b)(o— b) 
(o~-b)(b— c)(c— o) 

_ ■^(&-,c)g-(c--o)^-(o-b)a 
(a— b)(b-- c)(c--o) 

_ -(ba ~2bc+c2)~>(c^~2ac-j-c»)~(og-2CTb-t-b^) 
(a>-b)(b--c)(c— o) 

_ — b^~f-2bc— c^-j-2gc—c^~o^-f 2ab- 6^ 

(o— b){b— c)(c— *a) 

_ 2(ab+bc-f cg—o^— b^— c^) 

(g— b)(b--c)(c— g) 

Problems involving Fractions, — (1) A man 
sells J of his property and then J. What 
fraction of his property is left ? 

He sells 

perty. Now the whole property contains 
Hence fraction of property loft is or it- 

(2) A boy has 7s. 6d. Ho sponda J and then 
I of his money. What sum is left ? 

He spends in all J+J, i.e, or ^ of his 

money. But the whole sum contains } J ; hence 
he has H - ft or ft 1©^^. 

^ of Is. 6d. of 16 sixpences 
~7 sixpences 
«3^. 0d. 

(3) A farmer has 120 sheep. He sells f of 
them and f of the remainder die of disease. 
How many sheep died ? 

He sells §, I of his sheep remain. But 
we .are told f of the remainder die. Hence | 
of i die. Now ** of” stands for the sign x . 

I X I die, t.e. | die. } of 120 sheep is 15 sheep. 
Therefore 16 ^eep die. 

(4) A lady spends f of her money, and finds 
that 4 of the remainder is 3d. 9d. How much 
had ime at first ? 


She spends ^ of her money ; she therefore 
had as remainder f — f or f of her money. But 
we are told that | of the remainder is 3d. 9d. 

I of ^ of her money «3d. 9d. 

But |of ^”1 X f-JJ 

So that Jj of her money =»46d. 

ft » »> 

a 

66 X 66 

66 ” ” " « 

1 

»168d. 

a=14d. 


(6) A man left f of his money to John, | of 
the remainder to Alexander, and the rest to 
Margaret. The difference between the sons* 
shares was £840. How much did Margaret 
receive ? 

John received J of his father’s money. .*. ^ of 
the total fortune remained. But Alexander re* 
coivod J of the remainder or J of f , i,e. J x f 

or tv- 

So Jolui s share ~ j 
Alexander's share ft. 

But the difference between the boys* shares 
is £840, i.e. i ft -£840. 

Now f-1*a:=A-A=lV 


So ft of the whole f ortime « £840. 
ft »» tf . - « 


£ 120 . 


Margaret receives what is left after the boys 
get their shares. John’s | and Alexander’s ft 
made and as there are || in the whme 
fortune, Margaret receives ft. Wo found that 
ft of the fortune was £120. ft=«4x£120 

=-£480. 

(6) What fr€tction of a pound is 16«. ? 

1 shilling = ft of a pound 
15 shillings = 16 x ft of a pomid 
= of a pound 

.-£1 


(7) Express 4 lbs. as a fraction of a ton. 

1 ton = 20 cwts. =20 x 112 lbs. =2240 lbs. 
1 lb. of a ton 

4 lbs. -yfto >» 


ROOTS 

A root of an expression is a quantity which, 
being multiplied by itself a requisite number of 
times, produces the given expression. 

Thus a* =a X g, hence a is a root of a* 

o* =g xaxaxax a, hence g is a root 
of g*. 

The operation of finding a root is known as 

Evolutton. 



446 


ARITHMETIC AND ALGEBRA 


A square is always positive, for a‘»axa or 
a>»(^a) X (>-a). Henoe there is no such thing 
as the square root of — o“. The square root of 
4 is written V 4. The cube root of a® is wr itten 
the seventh root of 128 is writte n ^ 128* 
If we meet with an expression like V— a* we 
call it an imaginary quantity, for we cannot 
take the square root of —a*. 

Find the square root of each of the following : 

4, 16, 9o*a;*, 

4=2 X 2 or —2 x —2 \/4^2 or —2 

(or i 2) ^ 

16 — 4 X 4 or —4 X —4 
o* — o X o or —a x —a — ±a 

a*b*=an>^ X o»6» or — a%»x — a*6» 
.•.\/a*b*^±a’‘b^ 

daV = 3(ix X Sax or —Sax x Sax 
.-.V^a^x^^±3ax 

a^b^c^^ X a*6c* or —a*bc^ x — a*hc* 

V'a*6*c“=ia<6c« 
a^b* a^b^ a^b* a^b^ 


Remember that a* x a* is equal to o®, not a’*. 
The factors of are ax ax a; and the ctibo 
root of a” is o. Thus ^/a*=a. Again —o'* 
~ ^ henco cube root of — is —a 

or ^ —a^ = —a. 


Observe the following cube roots : 


64a;*y®3i® = 4 x 4 x 4 x a:® x a:* x .r® x y x y 

X y X z* X z* X 

. ^ ()4a?®y*z*^ =s 4x^yz^ 

27a?g^ / 3a:» \ / \ 

(J42/63 4i/®*/ \ 41/-**^^ 4y®y 



64y83" 


3.r» 

4y*^ 


Square Hoot by Inspection . — ^\Ve know that 
(a+b)**sa* 1-206-1-5*. 

Find the square root of 4x^+\2xy-}-9yK 

4a;*4-12a?y+9y* = {2a;)*H-12a:y-f (3y)* 

= (2a;)*+2(2a:)(3y)-|.(3y)» 

If 2a! = o and 3y =6 
expression =a* -f-2a6-f6* 

square root — V o*-j-2a6-l 6* 

—0+6 

=2a?+3y. 

Extract the square root of 9aj»— 42 a 7 y+ 49 y> 
9a?*— 42a:!y +49y* (3aj)*— 42a;y +(7y)* 

-(3a?)*-2(3a;)(7y)+(7y)» 

VOa?* — 42a^ + 49y * = Sa? — 7y. 


Find the square root of 4o*+6*+c*+4a6--4ac 
—26c. 

Expression = 4o® + 4a6 — 4oc +6*— 26c+c* 

= (2a)* 4^ 4o(6 — c) + (6 — c)* 

(2o)* + 2 (2a){6 -c) + (6 -c)* 

= {2a+(6-c)}* 

square root=2a+6— c. 

The square of any digit is less than 10* or 100> 
hence it has either 1 or 2 digits. 

A number of 2 digits is more than 10 and less 
than 100, hence the square of a number of 

2 digits is loss than 100*, i.e. 10000, i.e. it has 
either 3 or 4 digits. So the square of a number 
of 3 digits is less than (1000)* or 1,000,000, 
hence it has 5 or 6 digits. 

To find how many digits are in the square 
root of — say — 714620 wo mark the digits off in, 
pairs from right to left, thus 71/46/20; so we 
mark 91642 thus, 9/16/42. Each of these 
numbers has 3 digits in its square root. Always 
mark from right to left. 

Find the first %\iro in the square root of 

71642. 

2 V7,10+2 ( 2 
4 
3 

2 is the first figure or first approximation ; 

3 is too big for 3* = 9. 

Lot us try to find how the second figure of 
the root is obtained. 

(a+6)*=a* + 2a6+6* 
or \/a’^ + 2a6 + 6*^-a +6 

The first term, a of the root is the square 
root of a*. 

n* + 2a6 +6* =a* +6(2a+6). 

a* is o X a ; 6(2a+6) is (2a+6) x 6. 

In extracting the square root of a*+2a6+6* 
we arrange thus : 

a V o*+2a6+6* ( a 

2l 

K 2a6+6* 

Square root of a* is o. We know that the next 
term of the root is +6, and we see that K the 
divisor must be such that multiplied by 6 it 
becomes 2a6+6*. K must be 2o+6. Henoe 
working is 

a \/a*+2o6+6* ( o+6 

JUl 

2a6+6* 

2a+6 2a5+6» 

W© have doubled the first approximation a and 
added the second term of the ropt to it in order 
to make a new divisor, 2a +6. 

Suppose P is a number \^ose square root we 
must find. Let a be the first approximation 
and X the second term of the root, so that 
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a+* is the root. Thoa P>=(a+»)* Vp 
P-( a+»)* 

^a^’\-2ax+x^. Transpose a* 
then ^2ax+x^ 

=x{2a+x) 

2a-\~x 

If P«:a*+2ai»-f* P--o*=»o*-f 
»2GKBH-aj* =a;(2a-f-a?). 

Lot ns now find the square root of a®-f 2cw;H-a;*. 

a Va*4-2oa54-a;HP) ( a+» 

2aa?+aja{P-a») 

2a-\-x 

. The first divisor a is the square root of a®. 
The second divisor is such that if multiplied by 
X it will give P—a^ or 2aX’\-x\ i,e. x(2a’\ x ) ; it 
is obviously 2a -4- Thus the second divisor is 
found by doubling the first divisor and adding 
to it the next term of the quotient. 

Find the square root of 266. 

loV^SOl; 10 -+ 6 = 16 

100 

2(10)+6 = 20-| (i 166 
156 

10 is the first approximation. Double 10 and 
add the second term of quotient and you have 
the now divisor. 

Extract the square root of 16a®-f 40a6+266*. 
4a V 16a*+40a6'4-2562 ( 4a4-66 

16a« 

2(4a)+6& 40a6+2663 

i.e. 8a+66 40abd-26b3 

Find the square root of 49a*~84a*b-f-366'^. 

7a» \/49a‘-84a*6+366*( 7a»-66 

49o* 

■— 84a*6+366» 

14o»- 06 — 84a«6+366» 

Find the square root of 4a;* — 12a;® -4- 2 9a;*— 30a; 
H-26. 

2»* V4®*“”I2:c®-f-29a;®— 30a;-4-26 ( 2a?*— 3a;+f> 

4a?* 

— 12a;*-f29a;>— 30a?+25 
4»*— 3a? —12a;® 4- 9a;* 

20a?*— 30a?-f-25 
4a;a-ea;d-6 2()a;*— 30a;4-25 

The second divisor 4a?*— 3a? was obtaixied by 
doubling the term of the root already found 
(2a?*) and adding the new term (—3a;) of the 
root. The third divisor 4a?*— 6a; -f 6 was ob- 
tained by doubling the part of the root already 
found; viz. 2a?*— 3^ and adding the third term 
of the root. 


Find the square root of 53824. 

200 V6„98M ( 200+30+2 

40000 

13824 

400+30*430 12900 

924 

400 + 60 +2 = 462 9U 

In practice this sum is worked thus ' 

2 V 6,38^4 (232 
4 

138 
43 129 

924 

462 924 

CUBE ROOT 

We know that (a+b)*~a® + 3a®b + 3ab*+b® ; 
in other words a 4- 6 is the cube root of a® + 3a*6 
+ 3a6®+6®. 

a <S^o’+3o»6 + 3a6*+6“ ( a+b 

3a*+3a6 +b* 3a*64-3ab*+b» 

3aa6 + 3f^*+6*. 

a is the cube root of a®. Subtract a* from 
the whole expression and the remainder 3a*b 
4 3ci6*+6® must be the product of the second 
division and h. 

h X second divisor = 3a*6 + 3a6* +6® 

Bocoud 

b 

6(3a*4-3ab+b*) 

h 

=3a* + 3ab+6*. 

The question is ; How do we get 3tf*+3a6+b* 
if we know the first term of the root is a and 
the second term 6*? 

3a® =3 times a squared 

= 3 times 1st term of root squared 
3r^6 = 3 times a xh 

= 3 times Ist term of root x 2ud term of ixjot 
6* — 2nd term of root squared. 

Apply this method to 

2a? S/^8a;®+36a;*y+54a;2/*+27y® ( 2a?+32/ 

8a?® 

36a?®y+64a;y*+27y» 

36a?*y + 54a?y* + 27y* 

Let K be the 2nd term of root. 3(2aj)* 
+3(2a?)K+K* = 12a;*+6a?K+K* 12a;* into 

36a?*y goes Zy times. K the 2nd term of root 
is equal to 3y«12a;*+18a:y+9y*. 

Find the cube root of 274625. Following the 
method adopted in finding the square root, we 
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mark of! the digits in groups of three from right 
to left. 

60 <^274,625 ( 60+6 
216000 
58625 
68625 

3(60)»4-3(60)K+K» *3(3600)+180Ji+K* 
»10800 +180K+Ka 
= 1800 + 900 +26 = 11 725. 

FACTORS 

If a number (call it a;) is coiiiainod in another 
number (call it 2 /) a number of times without 
any remainder, x is said to be a factor of y. 
Thus 3 is contained in 15 five times without 
remainder ; 3 is a factor of 15. 7 is contained 

in 23 three times, but with a remainder of 2. 
7, therefore, is twt a factor of 23. What are the 
factors of 12 ? 12 is exactly divisible by 1, 2, 

3, 4, 6, and 12. Henct> the factors of 12 are 
1, 2, 3, 4, 6, 12. What are the factors of 30 ? 
30 will divide, without remainder, ])y 1, 2, 3, 
6, 6, 10, 16, 30 ; those numbers are the factors 
of 30. Some numbers have no factoiia except 
themselves and 1, e,g. the factors of 7 are 1 and 
7 ; the factors of 23 are 1 and 23. Numbers 
of this kind are calhxl Primja Numbers. Is 
18 a prime number ? The factors of 18 are 
1, 2, 3, 6, 9, 18, hence 18 is not a prime number. 

THie Prime Factors of a number are those 
factors which are prime numbers. TI 10 factors 
of 66 are 1, 2, 4, 7, 8, 14, 28, 66. But these 
factors are not all prime factors. 4 has factors, 

1, 2, and 4; 8 has 1, 2, 4, 8; 14 has factors 1, 

2, 7, 14, and so on. The only prime factors 
in the above lot are 1, 2, and 7. 

The term Common Factor is much used in 
mathematics. The word “ common ” has two 
distinct meanings. We speak of a common 
teapot, moaning an ordinary teapot as distinct 
from an ornamental silver one. But when we 
speak of a “ common,’* we mean an open space 
in a town or village. WimbUxlon Common 
belongs to everybody, it is the “ common ” 
property of all the inhabitants of London. One 
meaning of “ common ” is therefore “ belong- 
ing to all,” We can easily apply this meaning 
to the term Common Faotor. Take the num- 
bers 9 and 15. 

The factors of 9 are I, 3, 9 
9t tf 16 are 1,3, 6, 16. 

Obviously 3 is a common factor of 9 and 16. 

Consider the numbers 36 and 36. The factors 
of 36 are 1, 6, 7, 35 ; the factors of 36 are 
L 2, 3, 4, 6, 9, 12, 18, 36. Apart from 1, which 
is a common factor in any numbers, there are 
no common factors here. 

The factors of 20 are 1, 2, 4, 6, 10, 20. 20 is 
said to be a multiple of each factor. A 
multiple of a number contains the number an 


exact number of times. 30 is a multiple of 2, 
of 6, of 10, of 16. Is 17 a multiple of 8 ? 
17 contains 8 twice, bub there is a remainder : 
17, therefore, is not a multiple of 8. Even 
Numbers are multiples of 2, i.c. they divide 
exactly by 2. Thus 2, 4, 6. 8, 10, 12, 14, 16, &o. 
are even numbers. Odd numbers are not 
multiples of 2. Thus 1, 3, 6, 7, 9, 11, 13, &o. 
are odd numbers. If n represents any integer, 
then 2n is always an oven number, and 2n+ 1 is 
always an odd number. 

Write down a few multiples of 3. These are 
3, 6, 9. 12, 15, 18, 21, 24, &c. 

Write down a few multiples of 5. These are 
6, 15, 20, 25, 30, 35, &c. 

Study the multipk^s of 3 and 6 and find whether 
3 and 5 have a cotnnion multiple, i,e. a multiple 
common to both. 15 is a common multiple of 
3 and 5, and it is known as the Least Common 
Multiple of 3 and 5, or more usually, the L.C.M. 
of 3 and 5. 

Find the L(iast Common JMultiplo of 2, 3, an<l 4. 

Multiples of 2 are 2, 4, 6, 8, 10, 12, 14, 16, 
18, Ac. 

Multiples of 3 are 3, 6, 0, 12, 15, 18, 21, 24, 
27, &c. 

Multiples of 4 are 4, 8, 12. 1 6, 20, 24, 28, 32, 
3(1 &c. 

TJie least multiple fionimon to the three lots 
is J2. 12 is callecl the L.C.M. of 2, 3, and 4. 

To liml the L.C.M. of 12 and 20 we write 
down tho i)rime factors of each number. 

12-2x2 x3 
20 ---2 X 2 X 5. 

Now the multiple required must contain 12 or 
2 X 2 X 3, and it must contain 20 or 2x2x5. 
The multiple will coixtain tho factors 2 twos^ 

1 throe, 1 five. Hence L.C.M. of 12 and 20 is 

2 X 2 X 3 X 5 or 60. 

Fixid the L.C.M. of 4, 7, 12, 13, 26, 36. 

.4-2x2 
7-1 x7 
12^2 x2 X 3 
13 = 1 X 13 
25-5x5 
36 = 2x2x3x3. 

The largest number of twos is 2 ; tho L.C.M. 
will thus contain 2x2. The largest number of 
threes is 2 (iu 36) : the L.C.M. will contain 
2 throes or 3 x 3. Tho largest number of fives 
is 2 (in 26) : the L.C.M. must therefore contain 
6x6. It will also contain a 7 and a 13. Hence 
L.C.M. of 4, 7, 12, 13, 26, and 26 is 2x2 x3x3 
x6x5x7xl3or 81900. 

What is the L.C.M. of 30, 32, 36, 40 ? 

30«2x3x5 

32=2x2x2x2x2 

36=2x2x3x3 

40=2x2x2x6. 

The greatest number of twos is 5 (in 32) ; the 
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greatest number of threes is 2 (in 36) ; of fives, 1. 
Hence L.C.M. of 30, 32, 36, and 40182x2x2x2 
X2 x3x3x6 or 1440. 

The Greatest Common Measure.— The word 
Measure is often used for the word Factor^ and 
the Greatest Common Measm'e or the 
as it is called, is sometimes spoken of as the 
Highest Common Factor or the H.C.F. 

Take the numbers 105 and ISO. The factors 
of 105 are 3x5x7 ; the factors of 180 are 
2x2x3x3x5. The Common Factors are 3 
and 5. Now 3 is a factor common to both 
numbers, but it is not the highest factor common 
to both. Neither is 5. But 3x5 or 15 is a 
factor of 105 and of 180. 15 is the Highest 

Common Factor, the H.C.F. or the G.C.M. 

Find the Greatest Common Measure of 840 
and 945. 

Find the factors of 840 by dividing by 2 as 
often as you can, then by 3, 5, and so on, thus : 

2 ) 840 
27120 
2 7^ 

3 ) 105 
6 ) 36 

712 

1 

The factors of 840 are 2x2x2x3x5x7. 

Do likewise with 945. Tliere is no use in 
beginning to divide by 2 in this case, for when 
the unit digit of a number (in this case 5) is 
odd the whole number is odd ; in other words, it 
is not a multiple of 2. 

3 )945 
3 )315 
3 ) 105 
5)35 

fjj 

1 

The factors of 945 are 3x3x3x5x7. 

Wo place the factors together and by bold 
type show up the common factors. 

840 »2 X 2 X 2 X 3 X 5 X 7 
046=«3x3x3x5x7. 


a new divisor, and the old divisor 1313 as a 
new dividend : 


808 ) 1313 ( 1 
808 
505 

Again we use the remainder 505 as a divisor 
and the divisor 808 as a dividend : 

505 ) 808 ( 1 

m 

303 

303 is the next divisor and 505 the next dividend, 
and BO on. The whole prooess is this : 

1313)2121 ( 1 
1313 

808 ) 1313 ( 1 
808 

505 ) 808 ( 1 
505 

303 ) 505 ( 1 
303 

202 ) 303 ( 1 
202 

!5I ) 202 ( 2 

202 

The last divisor 10.1 is the G.C.M. or H.C.F. 
A neater method is to arrange thus : 


1 

1313 

2121 


808 

1313 

1 

505 

808 


303 

606 

2 

202 

303 


202 

202 


0 

101 


In algebra we follow the same method. Find 
the H.C.F. of x*— *4x4-3 and 4x*— -9x*— 15a:-f 18. 
Arrange thus : 


X~1 

»*— 4*+3 
— 3* 

4x®— 9x* — 16x4-18 
4x* — 16x* *f 12x 


-» +3 

7a!»-27®+18 


-» +3 

7«*-28a!+21 



X— 3 


X— 3 is tho H.C.F. 

Time is saved by the use of detached co- 
efficients. The H.C.F. of x* 4- 5x4- 6 and x*4*6x 
X 8 is fo\md thus : 


The common factors are 3, 5, and 7. The 
Highest Common Factor or Greatest Common 
Measure of 840 and 945 is 3 x 5 x 7 or 105. 

In practice we may find the G.C.M, in tho 
following way. Find the G.C.M. of 1313 and 
2121. We divide the greater by the less — 

1313)2121 (1 
1313 
808 

and get 808 as remainder. We use this 808 as 


a!?+6®+6 

**+6*+8 

1 +5 +6 

1 +« +8 

1 +2 

I +6 +6 

3 +« 

1 +2 

3 -f-6 



14-2 is the H.C.F., but 1 is lx, x-f2 is the 
H.C.F, 

Find the H.C.F. of 2x*— 8xy4-6y* and 3x- 
— 14xy4-15y*. 

2x*— 8xy4-6y* ) 3x*— 14xy4-15y® ( 

15 
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It is evident that we cannot divide 3a;* by 
2a?*, but we observe that the divisor cancels 
by 2, and becomes a;*— 4a:yH-3y*. 

— a;*— 4a?y+3y* 3a;* — 14£cy-j-16y* 

3a;* — 12a?y“j- Oy * 

^xy +3y* —2xy +iSy^ 

—xy 4 3t/* Cancel remainder by 

2y, then it becomes 
— a;-h3y. 

The H.C.F. is —x-\~2y or 3y— a;. 

Proof of the Rule for Finding the H.C.F , — 
Suppose wc have two numbers, A and B. 
Divide A by B and call tho quotient p and the 
remainder C. Divide B by C and call the 
quotient q and tho remainder D. Divide C by 
D and call the quotient r. 

B ) A ( p 
pB 

£. 

D)C(r 

jD 

Observe that A— pB-f C 
B-^C+p 

C «= rD (since there is no remainder)* 

Now D is our H.C.F., i.c. it is tho highest 
common factor of A and B. Wo must therefore 
prove that D is a factor of A and also a factor 
of B. D goes into C r times without ronuiinder, 
therefore D is a factor of 0. If it is a factor of 
C it will also be a factor of q times C or qC. 
(If this is difficult to bog, take a simple instance : 
If 4 is a factor of 12 it is also a factor of 9 times 
12*) Again, since D is a factor of it is also 
a factor of gC-fD or B. (For example 7 is a 
factor of 2$ and it is a factor of 28 -f 7.) We 
have found that D is a factor of B and of C. 
It will therefore be a factor of pBH C or A. 
Hence D is a common factor of A and B. We 
have yet to show that it is the highest common 
factor. 

Suppose D is not tho highest common factor 
of A and B. Suppose K is a higher common 
factor. If K is a factor of A and B it is also a 
factor of 3A-f 4B or lOA-f- 19B or mA+nB ; so 
also it is a factor of 7A— 2B, or lOn— 6B, or ‘ 
mA— wB. Hence K is a factor of mAinB. 
Now K is a factor of A— pB, but A— pB=C, 
hence K is a common factor of B and C. It 
must be a factor of B — IOC, or B— nC or 
B— gc, &o. Bdt B— <7C~D. Therefore K is a 
common factor of C and D. But it cannot be 
a factor of D, since we supposed K to be a 
common factor of A and B higher than the 
common factor D. Hence K is not a higher 
factor than D. Then D is tho highest common 
factor of A and B. 

Realising the difficulty a beginner has in 
dealing with letters instead of figures, we give 


tho above working in figures. Lot A be 943 
and B be 851. 

B«851 )A«943(p-l 
pB:==85I 

C>«92 )B-851 (<jr=*9 
(/ C -=828 

D^ 23)C«=92(f«4 
rd-^92 
0 

Now it is clear that A(943)-pB(851)+C(92) 
and B(851) -gC(828)-f D(23). 

It is evident that D(23) is a factor of C(92) 
and that D(23) is a factor of 70(828 or 9 times 92). 

We sliall now try to prove that the product 
of any two numbers is equal to the product of 
their L.O.M. and G.C.M. 

Let K bo their H.C.F. Then A will 1)0 so 
many times K, say a times K, and B will be 
say 6 times K. 

Then A and B —bK. 

For if A bo 49 aiirl B be 42, the H.C.F. K is 7. 

Now 40(A) •"7(«) times 7(K) and 42(B) — (H^) 
times 7(K). a and b (7 and 11 in our arithmetical 
example) cannot have a common factor else K 
would not be the H.C.F., and their L.C.JM. must 
be thoir product a xh or ab. The lowest 
common multiple of aK(A) and 6K(B) must be 
ab xK or a6K. lienee L.C.M. of A and B is 
obK. Call it S. 

Now wo have two numbers, A and B, having 
as their H.C.F. K and thoir L.C.M. S. 

Wo saw that A-. aK and B«=6K and 
S -(//dv. 


Now product of A and B — A xB 

x6K 
— K X obK 
-K xS 
AB-K8. 


Hence the product of two numbers is equal 
to their L C.M. multiplied by their G.C.M. 

Consider KS— AB. If we divide equals by 
equals the romaiuders are equal. Divide each 
by K 


Then 


K K 


or 


S 


K 


but S was the L.C.M. of A and B 
AB „ product „ 

Iv „ H.C.F. 


Hence the L.C.M. of two numbers is found by 
dividing their product by their G.C.M. (or 
H.C.F.). 

Again if we divide KS =*AB each byS,we have: 


or 


AB 
S S 
TC A® 

K=-g. 
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That is, the H.C.F. of two numbers is fo\iiid by 
dividing their product by their L.C.M. 

Suppose we want to find the L.C.M* of 770 
and 2431. We can find the G*C.M. thus : 


6 

770 

2431 


720 

2310 

1 

44 

121 


33 

88 


ll 

33 



33 


The G.C.M. is 11. 

» T..- product of numbera 

OOM^ 

70 



:=.170170. 


The equation : product of two numbers ~ 
their L.C.M. multiplied by their G.C.M. holds 
good only for two numbers. 


FACTORS IN ALGEBRA 

The factors of ah are a and h, since ab^axh. 
So also the factors of are 12 x a;* x 

or 1 2 X a; X .r X ?/ X ?/ X y 
0r2x2x3xa;xicxyxyxy. 

What arc the factors of ? 

The factors of aro 3 x a; X x 
„ „ 4«y are 4 x a; X y 

Obviously a: is a factor common to 3a:* and ^X7j. 
3a:*— 4.ry can bo written as a:(3a:— 4y) ; the 
common factor x has been set apart. a(3.i:— 4y) 
means that 3a:— 4y is to bo multiplied by x. 

3x — 4y 

X 

3a:* — 4a:y. 

Find the factors of — I5a:*y*. 

The factors of bx*y are l^x'»-X'*-x.rx.rXy. 
„ „ \hx-y^ are SxJ^x'ts. x'atxy.xy 

Tho common factors (crossed out) are ; 

bxxxx xy~ bx^y. 

We divide 5a:*y— iCoj^v* by 6a;*y 
6a?®y ) 5a:*y — 15a;*y* ( :r*— 3y 

6a;*y — 1 5a:*y * « 6a:*t/ (ic* — 3y ). 

The factors of . 19a6*c*-|-38a®6c are 19a6c 
(be -I- 2a), for 

19a6*c* X’SL X"b^ x6x>e-Xc 
and 38a*6c *«2 x^^x^XaxSkx 

The common factors are 19xax&xcor 19a6c. 
Take away this oo^imoii factor and note the 
factors not crossed out. They are hxc or 6c 
and 2 X a or 2a. 


Factorise 3.t* — 6a:*y + 9a:y®. 

The common factor is 3;i;. Divide the expres- 
sion by 3x and you have 2a;*yd-32/*» 

. *. 3a:* — 6;j;*y f 9a?y * 3aj(a; — 2a:*y -|-3y*). 

Write down the facto i-s of a:*-}-2.ryd y*. 
We do this from memory. The factom are 
{x+y){x-\ y) since a:* f 2a;yH-y*'^(aj-|-y)*. 

Consider (a: -f y )* — a:* -f 2xy + y xxx gives a;*, 
and y X y gives y*. That is easy to understand. 
How do wo account for tho 2xy ? 2a:y is 2 times 
xxy. 

Thus to square n-f K, we at once see that 
n squared will be n*, and K squared will be K* ; 
the mid term will be twice n x K«2nK. 


(n + K)*-n*-f 2nK+K*. 

Suppose we have to find the factors of 16aj* 
d~40a:y-b25y*. We see at once that 16a;* is the 
square of 4a:, and that 26y* is the square of 6y. 
In all probability the expression is (4a:“j-fiy)*, 
but wo must make sure. When we study 
(a4-6)*«o*-f 2a6 f 6* wo find that the middle 
term 2a6 is 2xax&, or twice the product of 
a and 6. But in 4a: i r)y 4a: takes the place of a, 
6y takes the place of 6. Twice the product of 
4a; and 6y is 2 x 4a: x Gy or 40a:y. So that 
16a:*-|-40a:y'|- 2Gy* — (4a: -f Gy)*. 

Find the factors of 64a’* — 144ay-b81y*. 

04a;* = (8a:)* and 81y*«(9y)*. 

Knowing that (a — 6)* — o*— 2a64*^® wo guess 
that 64a‘*— I44.ry-f 8ly*^(8a: — 9y)*. But we 
must make sure. The middle term — 2a6 is 
twice the product of a and —6 or 2xax — 6. 
So the mid term of (8.aj— 9y)* must be 2 x8a; 

X — 9y, that is — I44ay. 

Hence 64a;* — 144a:y-f 8ly*--(8a: — 9y)*. 


Factorise 4a;*— 9y*. Wo know that a*— 6* 
“(a+6)(o— 6), and wo see at once that 4a;*— 9y* 
-(2a:-f3y)(2a:™3y). 

Find the factors of a;* 1 2a:y-|-y*— 2 *. At a 
glance we see that .r*4 2xy-] y*- (x-hy)*. We 
rewrite the expression as (a:-| y)*- 2 *. Now 
a^—h^ — (a \-b)(a-~h). Tf w^ecallx-by K, (x-f-y)* 
— 2 * becomes K*— 2 *^{K-|-s)(K— 2 ). Substi- 
tute the values for K, and (K"f 2 )(K— 2 ) be- 
comes (x i~y^z){x-\-y-~z). Tlie working should 
be arranged thus : 


x*-j-2xy+y* 


A more difTicult caso of fatiK^rtiK^on iB this : 
find tho factors of x*H“X*y*^4^. (a^6)*=»a* 

d-2a6-|-6* and (a*-f 6*)**a*H-2a*6*4-6*. 

So (a?* -f y * )* — X* -i- 2x*y * -f y *. w. 




Now x*-f x*y*-f y* «a:* f (2x*y*— xV) i*?/ 

s=s (x* + 2x*y • 4- y* ) 

' ..^(x*-fy*)*-(a;y)* 

** {ii^4-.ty -f y“)(x* — xy 



452 


ARITHMETIC AND ALGEBRA 


Factorise a*— 6^ 

«= (a*“i-5*)(«+2»)(a— 6). 

FcK^orise «•— y*. 

(aj« -f- y*){x^ — y*) 

“ (a?* + + 2/*)(«* —y*) 
«(a?H l/*)(«*+y*)(iB+3/)(aJ---2/)- 

All the above depend on these throe facta : 

(1) (m+n)®- m*-f 2wn4*w* 

(2) {m — n )® “ m* — 2mn + n* 

(3) (m+n)(m— — n*. 

(1) and (2) are perfect squares, (3) is the differ- 
ence of two squares {nir and n®). 

When we find the factors of ic®-|-lla!4-30 wo 
are not dealing with perfect squares, is a 
perfect square, being xxx, but 30 is not a 
perfect square. 30 must be split into two 
factors. One pair of factors is 3 and 10. Sup- 
pose we jump to the hasty conclusion that tho 
factors of a* being xXx, and the factors of 
30 being 3 and 10, the expression a;®-f-ll^*^4-30 
«(a;-f3)(a?-f-10). 

If these are the factors, (a? +3) multiplied by 
(a? 4- 10) will give a?®4-lli»-f 30. Let us see. 
Imagine they are arranged like this, x+ 3. 

Mentally we multiply a? +3 by x and we get 
a?* 4- 3a?; mentally we multiply a? 4- 3 by 10 and 
we get 10a? 4- 30. Tlie whole product is there- 
fore a?* 4- 3a? 4- 10a? 4- 20, or a;® -{- 1 3a; 4* 20. But the 
middle term should be 1 la? ; hence (a?4-3)(a?4-10) 
are not the factors of a?® 4-1 la; 4- 30. 

Try 15 and 2, which make another pair of 
30*8 factors. Then a;®4-lla^ 1"30 may be equal 
to (a;4-15)(a;4-2). Multiplying out mentally wo 
find that the middle term is 4- 1 7a: ; and we are 
trying to got 4- 11 a? os middle term. 

Try again. 6 and 6 are factors of 30. (a: 4- 6) 

(a? 4-5) gives a;® 4- 11a? 4- 30. Hence (a?4-6)(a?4-5) 
are the factors of a;®-hlli»4'30. 

What are tho factors of a®4*30o4-8l? 

The factors of a* are a xa, the factors of 81 
are 9x9. The factors may be (a4-9)(a4-3) or 
(a4-9)®. Let us see. axa~a®, and +9x9 
«»8l. The middle term is 2xax9 or 18a. 
(o + 9)®=*a®+18a + 81. (a + 9)® cannot be equal 
to a®+30a4h81. Our factors are wrong some- 
where. It is unlikely that the first one can be 
wrong, for a® must here be factorised as a xa- 
We must find other factors for 81. Try 3 x27. 

Suppose the factors are (a+3)(a+27). 
Multiply out ; o*+3o+27a+81 =a*+30a+81. 

Thus (a+3)(a+27) are the factors of a®+30a 
+81. 

Factorise K®+10K— 39. The factors of K* 
are K xK ; the factors of —39 are —13 x +3 
or —3 x+13. 

Let us guess that the factors of K®+10K— 39 
(K-13)(K+3). Multiply out: K*-13K 
+ 3 K— 89—K*— lOK— 39. But we want+lOEU 


The factors of K*+10K— 39 are therefore 
(K+13)(K-3), 

If we ^vide a* +6® by o+5 we have a® — ab+6® 
as quotient, and if we divide a®— 6® by a— 
the quotient is a®+o5+6*. 

Memorise those identities. 

a®4 6® s=(a+6K®®— a6+6®) 
a®».b»«(a-5)(a®+o6+b®). 

Factorise a?® +2 72/®. 

a?® is tho cube of a?. Call a? a 
2ry^ 3y. Call 3y 6. 

Then a®+6® = (a f &)(a®— a6+6®). 

But every a hero stands for a:, every 6 for 3y. 
so (a+5)(a®— ttb4‘6®) = (.r-|-32/){:r®— a? • 31/+ 3y)*} 
- (;r + 32/)(a?® — ^xy + 9y*). 

Factorise I2r);>®— 27</®. 

1 25p® is the cube of 5/). Call 5p a 
27^® „ „ 3(/. Call 3^6. 

Then a®— = 5)(a®+a6+6*). 

Substitute for a and 6, then 
(6p)®-{35r)®-{r>p-3g}{(6p)®+5p-3g+(3g)®} 
or 125p®— 27f/'‘ — (r»/>— 3(2')(25p® + 16 p^+ 05 ^*). 

Factorise 1 + 8.c®. This may be thought of as 
l®+8a?®, since 1®--1 xl xl=L 

P=: the cube of 1. Call it a 
8a?®- „ 2a;. Call it 5. 

a®+6® = (o+6)(a®— a6+l!>®). 

But 0 = 1 and 6= 2a?. Substitute these values 
for a and b, 

(l)® + (2a;)®-={l+2a?}{(l)®-l • 2a?+(2a?)®} 
or I ) 8a?®-(l+2a;)(l-2a?+4a?2). 

If a?-|-y be cubed, then (a: f y)® or (a?+y)(a?+y) 
(ic+y) is found to equal a:® + .3a;®y+3a?y®+y®. 
Similarly (a?— y)® is found to bo a?® — 3a?®y+3a?y®— 
y®. Note that in both cases the powers of a? 
descend, while the powers of y ascend. 

Memorise (a? + y )® — x^-\- 3a?®y + 

Tho signs are all positive. 

Memorise (a— h)®=a*— 3o®6+3a6*— b®. 

Tho signs are alternately negative and positive. 

Suppose I am asked to write down the cube 
of 4a?+5y. I call 4a? a and 5y 6. 

Then (a+6)®=o®+3a®b+3ab®+b®. 

I substitute the correct values for a and 6 : then 

(4a?+6b)®-(4a?)®+3(4a?)®(5y)+3(4a?)(5y)®+(6y)® 

« 64a?« + 240a?®y + 300a?y® + 125y® 

Similarly (4a?— 5b)® »64a?® — 240a?*y+300a?y'— 
125y«. 

The factors of tn’+3m*n+3fnn®+n* are 
(m+n)®. The factors of m®— 3m®n+3mn®— n® 
are (m — n)®. We write these down from memory. 
Let US try to factorise m®+3m®n+3f?w®+n®, 



ARITHMETIC AND ALGEBRA 


458 


uaiiig the method we have already learned* 
Arraoge the expreseiou thijs : 

(m* -f (3m*n -f 

We discovered that ?w®+n* = (m-f-n)(m*— 
wm-fn®). We can see that in (3wi*n4-3mn®) 
is a common factor. Let us rearrange the 
expression : 

w® 4- -f 3mn® + n® = (m® + n® ) 4 - ( 3m*n 4~ 3mn® ) 

=* (m 4- n ) (m* —wm4-n®)4- 
3 fnn(m 4 “>t)* 

In an expression like a^ -foZ we say o is a 
factor common to ak and aU and we take it 
apart thus: aA;4-oi~a(&4-/). So in 
(ni®— mn4-n*)4-3mn(m4-n) wo can see that 
m-\-n is a factor common to (m+«>)(m® —mn-\~n^) 
and to 3mn(m4-n). Take the common factor 
apart. 

Then {m~\’n)(fn^-^mn -|-n*) 4-3mn(m 4 -h) 
s= (m 4“ n)(w® — mn 4 - n® 4- 3win) 

= (m 4- n)(m* 4- 2mn 4- n®) 

/. f/i®4-3m*n4-3mn®4-n® — (m-hn)(m®4-2»?m4-n®). 

To factorise 3(ia?®y4-54:ry®— 27y® we 

might arrange thus : 

(8;r® — 272/®) — (36aj®y ~*54ajy®) 
and factorise each part. 

Factorise ab-\~bc-^ax-\ cx. 6 is a factor of 
the first two terms, a; is a factor of the last 
two terras. 

Thus ah-{‘hc-{-(ix-\-cx^(ah-\-hc)’^(ax-i‘Cx) 

*: 6(a 4- c ) 4- £r(a 4- c ). 

a-|-c is a factor of both terms ; take it out. 
Then expression ~ (a -h c)(6 4 - x). 

Factorise —ax— xy ^ + 

Kearraugo : x^y —'xy^—ax~\~ay. 

Flaoe brackets round each pair : 

(x^y — jcy®) — {ax— ay) 

« xy(x — 2 / ) — a(x —y). 

x^y is a common factor : take it out. 
Expression ^(x—y){xy—a). 


liJxamination Teats in Factorisation. — (1) 
Square a4“?i>4-c. Write expression as a4-(&4'^) 
and call ( 64 -c) L Then o4-(64-c) becomes «4-A;, 
(a 4 - Aj)* a* 4- 4- A;*. 

Sul^titute value for Aj. Then 


(a 4- 6 4 - c) * = a® 4 - 2 a (6 4 - c) 4 - ( 6 + c)* 

« a* -f- 2 a 6 4 - 2 ac 4 - 6 * 4 - 26<j 4 - c* 
s» o* 4 - 6 * 4 - c* 4 - 2 a 6 4- 26c 4 - 2 ca. 


(2) Simplify 


x*+ax^bx—ab 
af*4-acB— cue— oc’ 

(L. C. lower, 1913.) 


This is a fraction. FcM^torise the numerator. 


4-aaf — 6» — a6 « (a?* 4 - oa?) — ( 6 aj 4- 06 ) 
may(aj4.o)w5(aj4.a) 
•>»(«+a) («— 6). 


Denominator x^-^cuS'^cx-^ac 

as (aj* + oaj) — (ca; 4- oc) 
« a?(a; 4- a) — c (a; 4- a ) 

— (a;4-a)(a;— c). 

Ueiioe x^+ax—hx—ab _ (a?4-g)(^~-6) x—h 
a:*4-aa?— ca:— ac (a;-ha)(a;— c) x—c 
since we cun cancel numerator and denominator 
by their common factor a;4-a' 

EQUATIONS 

An equation is a statement that one alge- 
braical expression is equal to another. Thus 
(a'|“6)(a— 6) ~a* -6* is an equation. The left 
side of the equation is (a4-6)(a— 6) ; the right 
side is a^—b^. Whatever the values of a and 6, 
the above equation is always trxio. Hence the 
name identity is given to this type of equation. 
Familiar identities are ; 

(a -}-6)*=^a*4-2a64 6* 

(a— 6)* — a*— 2064-6* 

(a 4'6)® =^o®4-3o® 6 4-3a6*4-6* 

(o— 6)®=:o® — 3a*6 i 3o6*— 6® 
a®-f 6® =«(o f 6)(o*— 064-6®) 

o® — 6® ^ (o — 6 )(o* 4- a6 4- 6* ) 

0^-6* =-(a»-f6*)(o*-6*) -(0*4- 6 *)(o 4“6 )(o- 6). 

Consider the equation aj4“4s=9. This equa- 
tion is tnie only when x^5, and it is known as 
an Equation of Condition, Whore a symbol has 
a defiuito value, as in x 4- 4 9, where a; « 5, the 

symbol is called an Unknown Quantity. The 
process of finding the value of the unknown 
quantity (which is usually a?, but sometimes y 
or 2;) is called Solving the Equation, The value 
of the unknown quantity is known as the Root 
of the equation. 

Wlieri the unknown quantity in an equation 
is of the first power, the equation is known as a 
Simple Equation — e.g, a:— 9 = 17 is a simple 
equation. When the unknown quantity is of 
iho second power, e,g, x*, the equation is called 
a Quadratic Equation. 

Solution of Simple Equations. — Solve 4a;«12. 

We know that if equals are divided by equals 
the quotients are equal. We want to find the 
value of the unknown quantity x. What shall 
we do to 4a; to got x P Obviously divide it by 

4. If we divide each side by 4, the equation 

4 « 12 12 

is not altered in value. -7* or x — 

4 4 4 

Solve aj 4" 4 = 6. If we subtract equals from 
equals the remainders are equal. Take 4 from 
each side of the equation. 

Then a;4-4— ‘4««5— 4 

or aj«^5 — 4=*1. 

Solve » — 9 = 1 9. Our endeavour in solving a 
simple equation is to change it so that x alone 
remains on the left side. We have to get rid 
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of —0. If we add +9 to —9 we get 0. 
we add 4- 9 to each side of the equation. 

9 = 10 + 9 
or a; = 10 I 9 = 26. 

Solve 2.C + 8 =» 1 2. Subtract 8 from each side. 
Then 2a; + 8 — 8 = 12 — 8 

or 2a? 12— 8 

= 4. 

Divide each side by 2. 

Thou a? = 2. 

Solve 1 1 a; — 2 = 5aJ 4 1 0. In every equation the 
unknown quantity must be on the left side. 6.c 
is on the right side, and we must take it out of 
that position. If we subtract 6a? from the right 
side, wo must also subtract 6a? from the loft 
side. Taking 5a; from each side we have : 

1 -2 -- 5^ ^ 5a7-}_ 10 -6;i; 
or 6a?— 2 = 10. 

But we want nothing but x on the loft side ; 
the —2 must bo taken away. Add +2 to each 
side. 

^ Then 6a?— 2+2 — lOH-2. 

or 6a? *=10 + 2 
= 12 
a?= 2. 

Solve —3a;— 5= — 7a;+l. The —7a; on the 
right must disappear. If we add -}- lx to it w'O 
get 0, but wo must also add I- lx to tho loft side. 

Then — 3a; — 5 f 7a? = — 7a? + 1 + lx 

or lx — 3a? — 6 1 + 7.'t ; — lx 

.*. 4a; — 5 = 1. 

Add +5 to each side. 

Then 4a;-5 + 6 = l+5 

4.r = n 
6 

a? =— 

4 

^3 

2 

= n. 

Solve 2a? — 3 = 3.r — 7. Add —3a? to each side. 
Then 2.7?— 3— 3a; = 3a; — 7 — 3* 

or 2a; — 3.r — 3= — 7 + 3a;— 3a? 

~a;-3= -7. 

Add to each side + 3 

Thou — a? — 3 h 3= —7 + 3 

or — X— — 4. 

Multiply each side by — I . 

Then — a;x — — 4x— I 

or +la; « +4 

or a? = 4. 

The above solutions show that you can trans- 
pose a term, i.e, take it from one side of an 
equation to the other by simply writing it on 
the opposite side with its sign changed. 

4aj+9«16. 


Traiispose +9, that is, write it down on the 
right aide but with its sign changed. 

4a; = 16— 9. 

Transpose the terms in 

4a? +7 =3a?+9. 

Tmu8p<.)80 4*^i® side and it becomes 

—3a;. 

Transpose + 7 to right side, and it becomes —7. 

4a;— 3a; = 9— 7 
or X =2. 

Harder Simple Equations. — Solve (a;+3)(a;— 4) 
= (a;.}-4)(.r-6). 

Multiply out each side 

Then a;** —a? — 1 2 = — 2;i? —24. 

Subtract a;® from each side 
Tlion — a: — 1 2 — 2a; — 24. 

Traiisposo, 1 hot i - a? - j - 2x — — 2 4 H- 1 2 
or x - 12. 

Solve tho equation bx—c=ax^d. Transpose 
— r and 1 a.r, so that tho loft side contains 
X tornia only. 

hx—ax^C’-‘d> 

Factorise left sido 

x{b—a) — (o— d). 

Divide each sidt^ by h-^a 
1 

Thou ir(?> -ft) 

(b -d,) ~h-^a 

1 

e ~d 

h—a 

Solve tho equation (.t? -1 )(a;— 3) = (.r— 2)(a;— 4) 
(L.C. lower, 191.3.) 

Multij)ly out each side. 

Then .r® - 4;t? 1 3 - a;® — 6.1; + 8. 

Subtract a;® from each sido. 

Then — 4a; -f 3 = — C.r + 8. 

Transpose 6:^ — 4a? — 8 — 3 

2a; — 5 divide each side by 2 

.a; = 2J. 

Provo your answer by substituting 2^ for 
each a? in tho equation. 

Left side (a?— l)(a;-3) = (2i-l)(2J-3) 

“li X-} 
f X — J 



2 x 2 

*® — 5’ 

Right side (a;— 2)(a;— 4) = (2X — 2)(2J— 4) 

= -}xf 
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Solve *±£-*^=.*±3 

0 9 4 

The L.C.M. of 6, 9, and 4 is 36. 

Equation is -±+21 ^^±+21. 

^ 36 36 36 

Multiply each side by 36. Then 

J|tl i|»? ^ 

becomes 6(aj-i-6)— 4(a;-f-l) = 9(a;4-3). 

Remove brackets, 6a; -f 30 —4^3 —4 ~ 9a;-f-27. 
Transpose, 6a;— 4a;— 9a; =27 — 304-4. 

— 7a; = l (multiply each side by —1) 

7a;== — 1 (divide each side by 7) 

Problems Involving Simple Equations.—A 

boy is 12 years old, how old will ho be in 4 years ? 
We say 12 years -f- 4 years ^ 16 years. Now 
suppose a lioy is x years old (wdicre x is an un- 
known quantity), how old will he be in 4 yeai's ? 
Obviously a; 4“ 4 years old. 

In all problems wo must think of a simple 
instance in arithmetic. The sum of t\ro 
numbers is 18 and their dilTtux^ico is 4, what 
are the numbers ? The numbers are unknown 
quantitien. Lot us call the less number x. 
Now since the difforonco between the numbers 
is 4, the greater number will bo a; 4- 4. Here 
we have our two numbers x and (a;-f 4). But 
wo are told their sum is 18. 

Hence a;4-(iiJ-l"4)~l8 

a; 4- a; 4- 4 =* 18 
2a; = 18-4 
= 14 
a; = 7. 

Then a;4-4 = 74-4 = lL 

The numbers are 7 and 11. 

Divide 27 shillings between A and B, so that 
A gets 7 shillings more than B. 

Let X shillings be B’s share. Then x-\-l 
shillings is A*s share. But the two shares 
together make 27 shillings. 

a?4-a;4-7=27 
2fl?=27-7 
=20 
a; = 10. 

B*b share is 10«., A’s share is 10«. -f Is, or \ls. 

Divide 197 into two parts, such that 4 times 
the greater exceeds 6 times the less by 50. 

Lot X be the lesser part. Then 197— a; will 
be the greater part. Now 4 times the greater 
part, t.c. 4(197— x) exceeds 6 times the lessor 
part, t.c. 5x by 60, In other words 4(197— x) 
is equal to 5x4-50. 

4(197 -x) -6x4-60 
788-4x-6x4-50 
— 4x— 6x = 60— 788 

— 738 

9X-738 

X — 82. 


82 is the lesser part. The greater part is 1 97 — 82 
or 115. 

A father is 4 times as old as his 8911 ; iu 24 
years he will only bo twice as old as his son. 
What are their agc‘8 ? 

Lot X years be the son^s age now, then 4x years 
is the father’s age now. Iu 24 years the sou's 
ago will bo X4-24 years and the father’s age 
will be 4x4-24 years. But we are told that 
24 yetirs hence the father will bo twice as old 
as his son. 

father’s ago in 24 yrs. = dwioe son’s age in 
24 years. 

i-e. 4x-l-24=twice (x4-24) 

-2(x-l-24) 

=^-2x4-48. 

Transpose, then 4x—2x = 48—24 
2x-24 
x = 12. 

Son’s age is 12, and since father is 4 times as 
old, father’s ago is 48. 

Find three consecutive numbers such that if 
they are divided by 10, 1 7, and 26 respectively, 
the sum of the quotients is 10. 

Remember that consecutive numbers differ 
by 1. 4, 5, 6. 7, are consecutive and can bo 

written 4, 44-1, 4 ( 2, 4-^3. So consecutive 
numbers after x are x {1, x4*2, x-f3, x-l-4, &c. 

In our problem lot x be the first number, 
then .x4-l is the second, and x4-2 the third. 

Tlio fimt is divided by 10 ; x4-10=-~ 

x4“ 1 

’.riie second is divided by 17; x 4- 14-17 = 

The third is divided by 26 ; x4*2-^26t==- 

And wo are told that the sum of the quotients 

is 10. Hencc^+4^1~-Y. The L.C.M. 

is really 17 x 13 x 10, but let us take the product 
of the denominators instead, i,e, 10x17x26. 
I’hen 

X X 17 X 20 (.r 4-l)x lOx 26 (x4-2) x 10 x 17 

10 X 17 X 26^ 10 X J 7 X 20 10 x 17 x 26 

lOx lOx 17x26 
10 X 17x26 

Multiply each fraction by 10 x 17 X 26. Then 

{xx 17x26}4-{(x4-l)x 10x26} 

4-{(x4-2) xlO xl7} = {l0 xlO xl7 x26}. 
Multiply out. Then 

442x4-260x4-2604-170x4-340 = 44200 

872x = 44200 -260 - fll40 
= 43600 
x=60. 

Numbers are x, x-4-1, x4-2 
le. 50, 604-1,604-2 

or 60, 61, 52. 
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The numerator of a fraction is 5 less than 
the denominator. If 5 be added to the nume- 
rator and 9 to the denominator the fraction 
equals Find the fraction. 

The denominator is 5 more than the numerator. 
Let X be the numerator, then as +6 is the de- 
nominator. Add 5 to the numerator and the 
new numerator is Add 9 to the denomi- 

nator and the new denominator is («“j*6)-|-9 or 
a;4-14. Hence the now fraction is aj-f-6 _ ^ 

we are told this fraction equals J. 

Our equation, therefore, is a; -1-5 _ 1 

2 

Multiply both sides by a; -[-14, and you have : 
(a?-f-5) x(i»-f-14) .»-+ 14 
“ 2 

I r + 

or a?-f5 = — — 

Multiply each side by 2. 

Then 2 (a; 1 5) ~ -j- 1 4 

or 2a:-f-10=a;-f 14 

.r = 14-10 
-4. 

The fraction required is x 


But X ~ 4. 

4 4 

fraction is or -• 
4-1-6 9 


Simultaneous Equations. — la Simple Equa- 
tions we dealt with one unknown quantity, x. 
In Simultaneous equations we deal with two 
or more unknown quantities, x, y, 2 , Ac. 

— is an equation, but wo cannot solve 
it. If a; -2 we can easily find tho value of y, 
for we substitute 2 for x, then 2+?/ = 10, or 
y-16-2-14. 

In the equation aj-fy- 10, subtract x from 
each side, then x f-y — 1 0 —a", i.e. y — 1 6 —x ( I ). 
Whatever value x may have, y is always equal 
to 16— x. 

If we have a second equation 2a;-|-y = 17, 
then y==17— 2.17 (2). And if we seek to find 
a value for y that wdll satisfy both equations 
(1) and (2) must bo identical : 

16-a?-17~2aj 
— a; 2a; “17 — 16 

Our equations are a;-[-y = 10 and 2a?-f7=*17. 
We find x equals 1. Substitute 1 for a; in each 
equation, then 1-i-y — 16 or y*16 and 2-fy=»17 
or y«15. If both equations are to be satisfied, 
X must equal 1. Two or more equations which 
axe ' to be satisfied by the same values of the 
unknown quantities are said to be SimtHiTake- 
cue JBqvaxzoks. 


t. Let us try to solve the equations r 

.... ( 1 ) 

2a;+3y«8 .... (2) 

We can rearrange (1) as a:— 5— 2y, and having 
found this value for a;, we can substitute it in 
(2) thus : 

2aj-f3y = 8 becomes 2(5— 2i/)4'3y »8 
Multiply out, then 10 — 4y -f- 3y *=* 8 

-y«8-10 

Multiply each sitle by —1 and y =2 

We have found a numerical value for y. We 
now take one oc(uation — it does not matter 
which — ^and substil iite 2 for y. 

a; 2y = 5 thus becomes a; -f 2 . x 6 = 6 
or a; -[-10 ~5 

a; = 6-l0 
= -6. 

The roots are a; — -*5 and y —2. 

The above inelhocl is siiuplo, but it is seldom 
used. 

Let us try an easier nu'thod. Our aim is to 
get rid of either x or y for a little. Here are 
our equations : 

u^-h2y-^5 ( 1 ) 

2.^;-f3y-8 (2) 

Multiply (1) by 2 and you have 2aj-|-4y«10. 
Rewrite the equat ion thus 

2;r-[-4y=10 (1) 

2a;+3y=- 8 (2) 

Subtract (2) fiom ( 1). 

Then ( 20- 4y ) - ( 2a; + 3y ) «= 10- 8 
lja;-|-4y— 3y 2 
y- 2. 

Having found th(> value of y we get the value 
of X by substitution. 

Solve 7.r 8// 14 (1) 

2a;-l7y-20 (2) 

Multiply (1) by 2 and we have 14a; — 16y=28 
9 » (2) ,, 7 ,, 1 4a; + 49y == 1 40 

Subtract, and 14a; — 14a; ^-0, We are thus left 
with y. 

Wo might have multiplied (1) by 7 and (2) 
by 8. Tims 

49a;-56yr:r98 

16a;-[-66y^l60. 

Here if we add, — 66y 4-56y ~0 ; we are thus 
left with 66a; =268, from which we find the 
value of X, 

hi solving the equations 


X y 

9 8 


43 . 


. . (1) 


8+r« (2) 

■w« simplify each equation. For instance (1) 
. 8* % 48 x 72 . „ 

“ ~~' i2 " 8a--9y-.3096. 
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Solve ^ 6a?4-2y4-3«=18 .... (1) 

2«4’2y-i- a«9 .... (2) » 

6«+5y-f2««22 .... (3) 

Here we have $hrec unknown quantities* Xp 
and 2. We already know how to aolve equa- 
tions involving two unknowns, and in this case 
we eluninate (take out) one unknown. Study 
(1) and (2). If we subtract (2) from (1) the 
y terms will be eliminated for 4*2y--2y==0 

6«-f'2y4-32 = 18 . . . . (1) 

2aj-i-2y-f 2 = 9 .... (2) 

Subtract, then 3a; 4-22 = 9 . . . . (A) 

Now eliminate y from (2) and (3). 

Multiply (2) by 6 and you have 10x4-10^4-62 
-45. 

Multiply (3) by 2 and you have 12x4-10y-f 42 
-44. 

Subtract, then — 2x4*2 — 1 .... (B) 

We have found two equations : 

3x-f-22=9 

— *2x4* 2=*1. 

Multiply the lower by 2. Then the equations 
are 3x-f22 = 9 

— 4x-|- 22=2 
Subtract, then 7x = 7 

x = l. 

Substitute 1 for x in (A). 3x4-22 = 9 becomes 

3-f22s»9, 22 = 6 or 2 = 3. Take any of the 

original equations and for every x substitute 1 
and for every z substitute 3. 

Take (2 ) 2x 4- 22/ 4- 2 « 9 becomes 

2 4” 21/ 4" 3 = 9 

22/«9— 3— 2 
=4 

hence y«2 

The roots of the equation are x = 1, y = 2, 2 = 3, 
Solve ax-f6y »=6x-[-ai/=aH-6. (L.C. lower 

1913.) 

Consider aX’^-by *>»hx’^ay and arrange so that 
the X terms are on the left side. 

Then ax— 6x=ay— 6y. 

Factorising we have x{a —6) =y(a —6). Divide 

each side by a— b, then j ^ 

a— 0 0—0 

Cancel by (a— b) and x««y. 

Now consider ax4-by=a4“b, x can be substi- 
tuted for y, hence 

oa54”bxs»a-i-b 
or x(a+b)»>a4'b. 

Divide each side by a4-b. 

^ flj(a4-b) a4-b . , , , 

and x>«l 

But® =2/ 

Solve the following equation : 

®+y4-l«»3(x4-y— 1) . . . (i) 
aj-.y4-l=«2(®— y--l) ... (2) 

(Cambridge Local Exams., 1904). 


Simplify each equation. 

(1) is x4-y4-l *ss3x4-3y— 3 

or — 2x— 2y »= —4 divide by 4-2 and it becomes 
—X— 2 . . . . (A) 

(2) isx— y4-l»2x— 22/— 2 

or — x-f-y=~-3 .... (B) 

Write the simplified equations thus : 

— y*=— 2 .... (A) 

— a:4-y~— 3 . . . . (B) 

Subtract, then — 2y = l. Multiply by —1 
2y=— 1 

y«-i. 

Substitute the value for y in (A). 

Thou — X— ( — 

or 2 

— X*— 2 — 4 

= -2i. 

Multiply each side by —1, then x*=24. The 
roots are x=24 and y=— 4. Prove your 
answer by substituting the values of x and y 
in the original equation. 

Problems leading to SimnUaneoua Equationaj^ 
Find two numbers such that 3 times the first 
added to 4 times the second equal 32, and 
5 times the first added to 3 times the second 
equal 36. 

Let X bo the first number and y the second. 
Then 3x4-4y = 32 ... (1) 

and 6x4-3y=«^36 . . . (2) 

Multiply (1) by 3 and (2) by 4. 

Then 9x4- 121/ = 96 
20x4-12y = 140. 

Subtract, and — llx= —44. Midtiply 

each side by — 1, and 1 lx = 44 
x = 4. 

Find value of y by substituting 4 for x in (!)• 
3x4-42/ = 32 becomes 
124-4y = 32 

Transpose : 42/ = 32 — 12 

=20 
y»6. 

The numbers are 4 and 6. 

A farmer sells to one man 9 horses and 7 cows 
for £300, and to another 6 horses and 13 oowa 
for the same sum. Find the price of each. 

Let X be price of a horse in pounds. 

99 y 99 99 cow ,, ,, 

Then for 9 horses 4- 7 cows the farmer receives 
(9x-i-7y) pounds. But he receives £300, 

9x4- 7y =300 ... (1) 

For 6 horses and 13 cows he receives (6x4*1%) 
pounds ; but for 6 horses and 13 cows he gets 
£300, 

/. 6x4-13y=300 ... (2) 

i5<» 
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Arraaga the equation thus : 

9a; 4- 72/ =*300 • • • (1) 
Ga;4-132/-300 ... (2) 

Multiply (1) by 2 and (2) by 3. 

Then 1 + 1 ~ GOO 

18a?4-30y-*900. 

Subtract, and — 26y— —300. Multiply by— 1 
25y-300 
y«12. 

Henoo price of cow ia £12. 

Substitute value of y in (1). 

9a?+7y=«300 becomes Oas-hSl— 300 

Transpose : 9a; = 300 — 84 

-216 

or a; — 24. 

Hence price of horse ia £24. 

One customer buys 8 pounds of apples and 
6 pounds of pears for 3/1 J; another buys 

6 pounds of apples and 9 pounds of pears for 
3/8i Find the price of apples and pears per 
pound. (L.C. lower, 1913.) 

Lot X be the price in halfpence of a pound of 
apples. 

Let y be the price in halfpence of a pound of 
pears. 

Then 8aj-f6y is the price in halfpence of 8 
pounds of apples and 6 pounds of pears. 

8a;*f5y^‘75 
Again 6ar -j- 9y - 88 

The equations are 8j7 4'f>y = 75 . . . (1) 

6a;-h9y--«88 ... (2) 

Multiply (1) by 5 and <2) by 8. 

Tlien 40aJ4-25y-375 ... (A) 
and 40ir -f- 72y — 704 . . . (B) 

Subtract (A) from (B). 472/ — 329 

y = 7. 

Substitute 7 for y in (1). 

8a; -f 5y = 76 becomes 
8a; 4-35 -75. 

Transpose, and &» = 75 — 36 

-40 

•*. X ~ 5. 

Hence price of a pound of apples is 5 half- 
jpenoe or and price of a pound of pears is 

7 halfpence or 3Jd. 

Quadratic Aquations. — K quadratic equation 
contains the square of an unknown quantity. 
^Hius a; *=4 is a simple equation, but a;* = r6 is 
a quadratic equation. When the equation does 
not contain the first pov^er of the unknown 
IqijyntrHy it is called a Pure 'QiUADRaato Eq^ta- 
ttON. Thus x*-26 is a puire quadratio. When 
it contains both the first power and the second 
power of the unknown quantity it is called an 


Adfected Quadratxo EQUATtoil* Thus a;®4- 
6a: » 9 is an adfected quadratic. 

Pure quadratics are easily solved. In a;* «* 49, if 
wo take the square root of each side* then a: « ± 7. 

Solve the equation (*4^7)*— 64. Take the 
square root of eLdi side. Ihen : 

aj4-7«®» iS 

Ifa;4-7-'4-8 Ifji:+7« -8 

a?-- ’4-8— 7 —8—7 

=-1. - -15. 

Hence the roots that satisfy the equation 
(054- 7)® « 64 are 1 and —15. 

If the equation is an adfected quadratic it 
should bo solved by factorisation if possible. 
For example, the equation a;® 4“ 24a;— 25 can be 
written ns a?*4'24a;— 26 — 0 if wo add —26 to 
each side. Now a;® }-24a;— 26 ~(a;4-26)(a; — 1), 
hence (3;4'25)(a; — 1)— 0, and if the product of 
factors is zero, one of thorn must bo zero. 

a;— 1=0. Add 4-1 to each side, 
then a; --- 1 . 

Again, a; 4- 26 ** 0. Subtract 25 from each side, 
then a;-|-25— 25-^=0— 25 
a;- -26. 

The roots of the equation are 1 and —25. 

Solve a;® — lOa;^ —24. Transpose, and a;®— 
10a;-f24*=0. Factorise: (a;— 6)(a:— 4) **-0. 

Hence a;— 6=0, or a; = 6 
and — 4^0, or a; — 4. 

Roots are 6 and 4. 

Tlie above quadratic may be done by the 
method of completing the square. 

a;2-10a;=: -24. 

Now (a;— 5)* — a;® — 10 :c4-25. 

Add 26 to each side of the equation. 

Then a;*«- 10a; 4- 26= -244-2.5, or (a;-6)* = l. 

Take the squeure root of each side, and a;— 6 = 
±1. 

If a;-5= 4-1 If a;-5«-' -1 

x = 4-14-6 a;«= —14-6 

— 6 sss4. 

Henoe 4. 

Let us discover how a square is completed, 
(a; 4- 4)® a?* 4- 8a; 4- 1 6. 

The coefficient of a; is 8 ; hall the coefficient 
of X is I or 4. And 16 = 4®. The last term is thus 
(i coefficient of a;)®. 

Try again. (a;+13>® =a;® |-26a;4-169. Is 169 
” ^(coefficient of a;)® V Ooeffioient ^ x is 26 ; 
half of 26 is 13. 13»«169. 

Now we know how to complete the square. 
For instance, given a;® 4- 14a;, complete the square. 

The last term = (J e(f 1 4)* 

-7® 

«49. 

Hence completed square os a;* 4-14»+49, which 
is (Af4-7.)*. 





Solve the i^quation a:**f 6a;— 14-»0. 

Transpose —14. Then a;®4-6a;:^14. 

Complete the square a third term. 

Third term-(4 ooeiHoient of a?)* 

-(4 of 6)« 

Hence if we add (j)* to a;*H-6a; we make the 
left side of the equation a perfect square. But 
if we add (f )* to one side we must also add it 
to the other side. 

Hence a;*-f 5a;d-(|)* — 14d-(^)* 

= 14 + y 

Take the square root of each side, and 

.«t-i= ±|. 

Ifaj+f^ +S 1!*+^= — I 
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*=i-f 




.~£4-±L 

a 4a^ 

, — 4gc 
4a* 4a* 

4a* 

6* — 4oc 


4a* 


Take the square root of each side, and 


^-1-0 


/6*— 4ac 




4a* 


\/ 6*— 4^; 
2a 


=2 7. 

Henoe a; *.2 or —7. 

Solve 32 — Jic* ~ lOaj. 

Transpose, ami 32 « 10a; 4 3a;*, or 3a;* 4- 10a; — 32. 

In this case wo divide throughout by 3 so as 
to make the coefficient of a;* unity. 

Complete the square by adding (J of i.e. 

(V)* 

**+V-.e+W-¥+(V)* 

-W+W 

Take square root of both sides 
Then a!+V»^±V 

"=¥ --V 

-2 --Of 

“ — OJ. 

Henoe a;*=2 or ~-6j. 

Now we may find a solution for a general 
quadratic equation. Every adfected quadratic 
is of the form 3a;*4-4a54-9=0, or putting symbols 
for nuptbers aa;*4-bflj*f o =»0. 

Transpose c, then aa;*4-6a;=== — c. 

Divide by a so that the coefficient of a;* may 
be unity. 

b /* 

a?*4--ir =«= — - 
a a 

Complete the square by adding (4 coefficient 
ol ®)», f.e. (i of ^ or (^. 


Transpose and x = — 

2a 2a 


I’his is the genoral formula for the solution of 
quadratic equations and it should be memorised. 

Compare a;*— 3a;— 6—0 (A) with ax* 4- 2**+ <5 
=-0 (B). 

a in (B) — I in (A) 
h in (B) - -3 in (A) 
c in (B) — —6 in (A). 

Since the roo ts of ax*4 ba;-i-c=:0 are given by 

-64-'\/fc^“4ar, 4. r a o r a 

. roots of x* — 3X“6 = 0 are 


2a 

given by 


Hence x * 


-(-3)-f-V(-3)*-4xl x(>-r)) 

2 xl 

3jzVTh20 
2 

3+V29 
2 

3iV^ 

2 

3~\/29 

e. or ^ 

Solve the equation a;-i-6 *=6(a;*— 5). 

(L.C. higher, 1911.) 

TTho method of completing the square. 
Multiply out, then a: + 6 =*=6a;*— 30. 
Transpose, and 6a?*— a;** 35 

Divide by 6 

D O 

Complete square by adding 
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Then 





a 


6 '^144 


840 . 1 , 841 
164 ”^144 '144* 


Take square root of each side, then 
X — = d:Vi if 




= f I "I' iV 

-n --fi 

=»2i -~21. 

Hence aj — 2J or — 2J. 

Solve the equation Oa;* — 13a5-f 6=0. 

(L.C. lower, 1911.) 


Factorise, and (3aj— 2)(2a?— 3)«0, 

Sinc^ product of two factors equals zero, one 
of them must be equal to zero. 

2aj-3-0 
2a; = 3 

hence a;=f = IJ. 


Solve (a;— 1)(»— 3)«(a?— 2){a’— 4). 

(L.C. lower, 1913.) 

By multiplying out we find that a;® disappears, 
hence the equation is simple, not quadratic. 

A neat solution of - — t can be got by 
a;— 2 a;— 3 

adding numerator and denominator to make a 
new numerator, and subtracting denominator 
from numerator to onake a now denominator 

multiply each side by— 1 

-l(2a;-3)=2a;-7 
-2a;+3=2a;-7 
10= 4a; 

a; = V>=.5=2i. 

Solve a;* — ntx — nx -f- nin = 0. 


Factorise, and 

a;(a; — n) - m{x - n) = 0 
{a;--m)(a; — n)«0 

hence a? = morn. 

For practice, factorise, and 
x^—x{m +-n)-}-mn=0, 

or a’®— (m“j-n)a; — — mn by transposing. 


Again Sa?— 2=0 

hence 3a; = 2 

Answer -a; = 1 J or 

Solve the equation a;®-f 6c=6a;-f c*. 

(L.C. higher, 1912.) 

This could be solved by arranging in descend* 
ing powers of x, thus a;*— ba;-h^c— c*=0, and sub- 
stituting the values equivalent to- 
but the shortest way is by factorisation. 


Complete the square of left side by adding J 
the coefficient of x all squared, i e. • 

Then a;® — (m -f- n)a; -f 

(—J 

5SS — mn +■ ■ 

4 

— 4mn ■ 1- m® -f- 2mn + n® 


** — 6aj -f 6c — c® = a;® — r* — 6a; + 

~ (a; + c)(x — c) — 6(a? — c) 

= (a; — c)(a; -f c — 6 ), 

Hence a;®-l“6c=6a;+c* may be written 

(a?— c)(a;4-c— 6)=0. 
c«»0 (1) and a;*fc— 6«0 (2) 

From (1) we see that x—c ; from (2) we see 
that x^b^c. 


m® -•2mn-f n® 

4 




'i 


m-fn , /m*— 2m 

_-±y — _ 


^2mn+jy 




m— n 
2 


Hence the roots are c and 6— a 
Solvh 6a;®=a;-M (L.C. lower, 1912.) 

Transpose, and 6a;®— a; — 1 =*0 
Factorise, and (3a;-f l)(2a;— 1)*«0 

and 2a:— l^O 
3a? s* — 1 2a? = 1 

a;s— I x^i, 

ffenoe x*^i or ---j. 


2^2 

m~n , m+n 


n+tn+n 

2 

2m 


» # 



If 


a 
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m+n 

2 

X 


m—n 

2 

m-fn 

m-|-n - {m—n) 
2 

2 


2n 


2 


««!W. 


Hoiloe a? or n. 


Solve x^—2xh -h =^0. 

Left side —(a;— 

— (a; — 1; ^ ) (jc — A j — 6 ) « 0. 

Hence a?— A; +6=0 or a7-'^•— 6=0 

#*. x=k—b, .•. a;^^*+6. 

KootB are A;- 1-6 and A:— 6. 


Simidtaneoua Quadratic Equations . — Solve 


a;+y = 28 . . . (1) 

;f2/ = 187 ... (2) 


187 

We could say ; Since a;y = l87, a:~ , hence 

187 

aJ+,y=28 becomes | y:::-28, which is a 

y 


quaflratio equation, 1 87 j y® — 28y. 

The better way is to square (1) and multiply 
(2) by 4. 


Then (a;+y)*=28» 

4a;y = 187 x4 

«. a;* + 2a;7/ + y * = 784 

— 748. 


Subtract, and a;* — Ixy + y* = 30. Take square 
root of each side, and x ±0. 

Combine a?--y = 6 and a;— y= —0 with (1). 

flj+y=:28 .r:+y--28 

aj—y=6 a: y - — 0 

Add, and 2a; = 34 Add, and 2.r--22 

a; = 17 a;-ll 

Subtract, and 2y = 22 Subtract, and 2y =- 34 
y = ll y = 17 

Hence a; = 17, 11 ; y«=ll, 17. 

Solve -+| =2 ... (1) 

a 6 

a?y=a6 ... (2) 


Consider (2). Divide each side by a. Then 

— Divide each side by y, and 

a a ^ ^ ay y 

. X h 
i.e. - 
a y 

Substitute value for 2 in (1). 

a 


Then »+2-2 

y 6 

^-2 

6*+y* =*26y 
6®— 26y+y*=0 
/. (6-y)®=0 

i.e. (6— y)(6—y)=*0. 

Hence y=6. Substitute this value in (2). 

Then cd>^ab 

a;=a. 

Atiswtr--^ =say ynh. 

Solvoa;®+yw8 ... (1) 

3a;+2y = 7 ... (2) 

Here wo c*in multiply (1) by 2 and then 
subtract (2). 

Thus 2a;» + 2y-10 
3a! + 2y = 7 

.*. 2a;®— 3a; = 9, a simple quadratic. 

Or again, transpose x- in (1) and ys»8— a;*, 
lly substituting this value for y in (2) we have 

3a; + 2(8 -a;®) = 7 
or 3a;+16-2a;® = 7 

i.e. 2a;*— 3a; = 9, &o. 

Solve a;— y = 3 . . . (1) 

a;*+y» = 65 ... (2) 

Square (1) and subtract (2) from it. 
a;*— 2a’y+y* = 9 ... (a) 

a;* +y* = 66 . . . (6) 

— 2xy= —66. Multiply by 1. 

2a;y = 66. 

Add 2a;y to each side of (6), 

Then a;* + 2a:y+y» = 66+2xy 

?>. (a; hy)* -65+66 

- 121 . 

Take square root of each side : a:+y= +11. 
Combine this with (1 ). 


a’ — y - 3 Again — y «* 3 

a;+y II a;+y«— 11 

Add, and 2a; — 1 4 Add, and 2« » — 8 

x^l 

Subtraot,and — 2y = — 8 Subtract, and — 2y *= 14 
y=4 y=— 7 


Hence a? = 7 or — 4, y =4 or — 7. 

EqtuUions like Quadratics . — Solve a?*— 13a;*— 
36 =0. 

Factorise, and (a;*~9)(a;*— 4) ««0. 
as*— 9«^0 or -4=0 
a;* = 9 a;* =4 

a;= +3 +2 

Hence a;= +2 or ±3. 

Solve a;«+36a?*+216=0. 

Transpose, and a;*+36a;*= —216. 
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Complete the square : 


a!*+36»»+(^)‘ 

» -210 +(W 
== -216+1*/^ 


- -ItJA+UyU 



, Take the square root, and .c* + ^^ « ±y/ 



I£a?+5/ = V 



a:3^ 


« - 4> 

« -8 

27 

{i?= — 2 

a?= —3 


Hence —2 or —3. 



or 2;c*4“2a*«= —6a* 

2a?»- -6a»-2a2 
« -8a* 

.** a?*— — 4a* 

•*. a;s« .h®V^ — 4. 

JT*'— ‘a* 3 

Again, jfc— -r i^r:- Add and subtract 

numerators and denominators 
2a‘* _ 8 
-2a*' -2 


A much better method is by factorising, 
a:* f 35a:®"}- 210 I- 2y)(a;*+ 8) 
«(a;«+3®)(a;«-f2®) 

=(as-f 3)(a;*4- 3a;-f 9)(a;+2) 
(a’*d-2a;4-4), &c. 

Solve x^5\/ a* — 14 «0. 

Let k stand for 's/ x, thou a? fir y/a; xy'a; will 
be A5*. 

The equation therefore roads : Z;*— 5/.;— 14 — 0 
Factorise : ( A; — 7 ) (X: 2 ) - - 0 

k-^1 or —2. 

But k^y/Xt .\y/x-^l or —2 

a:-:7*or(-2)* 

«= 40 or 4, 


a;sB49 obviously satisfies the equation; with 
the usual convention of signs a: =4 does not. 

For 4-5V^- 14 = 4-10-14 

= — 20 instead of 0. But observe that >^4 may 
be±2, and taking the value — 2, wo have 

4-6 V4- 14 = 4-5 X -2-14 

=44* 10— 14 =0. Note that we obtained 
fjx^ —2, in the working. 


a;* fo* _34 
15 


Then 


a?*4-a* 
a;*— o* 


1 

a:* —a* 1 

x^-\-ar k 


Hencse equation is ~ 


Multiply by 1 5X; : 1 fiXj* -f* 1 5 = 34X:. 
Transpose : J 5X;* — 34X; 1 15=0. 
Factorise : {^k — 3)(3X; — 6) -0. 
Hence .5fc— 3— 0. «.o. 
and 3fc-5=0, Le. 


Now k is 


a;*— g* 5 


denominators 


Divide numerator 


by 



e^oh side, 



Subtract one from 


-«* -1 
—4a® 
a;* = 4a* 

4:2a 

Hence x 4 2a, or iLa\/ —4. 

Problems Leading to Quadratic Equations. — 

A room is 4 feci longer than it is broad, and its 
area is 480 square feet. Find the length and 
breadth. 

Area — length x breadth. Let x feet bo the 
breadth. Then (a; + 4) feet is the length. 

Hoiice (a;) x (a; 4- 4) « area = 480 

t.r. a:(a;4-4)-^480 

.T* 4a? = 480. Complete the square 
a?*+4a?-f(J)*-=4804-(.i)* 

-480 + 2* 

= 480 + 4 
= 484. 

Take square root of each side, and 

®+-i=' ±\/484 
i.e, a? +2= +22. 

Ifa;4 2-22 Ifa?+2= -22 

a? = 22— 2 —22—2 

=.20 ^ -24 
Hence a* = 20 or —24. 

But X is the breadth, hence lengths 20+4, 
t.c. 24 or —24+4, i.e, —20. Clearly the value 
—24 is not suitable. Therefore breadth = 20 ft. 
and length =24 ft. 

The difference of two numbers is 6 and their 
product is 720. Find the numbers. 

Lot X be the smaller number. Then »+6 will 
be the greater. 

Hence x{x + 6) = 720 

or a;*+6a? = 720 an easy quadratic. 

What number added to its square root will 
make 210 ? 

Let X be the number, then y/x is its square 
root, and a:+\/J=210, Solve this equation 
by substituting k for y/x, and consequently A?* 
for a?. 
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Theory of Quadratic Equations*— We saw 

that the roots of were 

. 4ac 

- ■ and • " ■ 

2a 2a 

Tfie sum of the roots 

'x/d*— -400 •— 6— \/6®— 4oc 

" ’- 4 " iir— — — 

2a 2a 

•— 4ac— 

~ 2a 

-2b 
2a 
-b 


If a and he the roots of tho equation 

— b coefficient of x with sign changed 




coofiioient of X’* 


(8) 6a;*4-6a;— 4— 0, divided by 6 

becomes a;* 4* j J — 0 

a i /i=- -S 
a/f==-t 

In oa?*-fba;-fc=0, if the roots are a and fi. 
^ , and - - 


Houco ax^ 4 bx -f c 4 


Again tho product of tho roots 


(OuU V^b®— 4ac- k) 

— b4^ —b--k 

SSi ■ ' X " ■■■■ 

2a 2a 

jyi ^.hk-^bk-Ic^ 
4a* 

4a* 

_b*— (V b*— 4ac)* 
4a* 

44ac 

4a* 


c 

Hence product of roots ^ - or a x^, 

i.6. the term of the equation not involving 

X divided by the coefficient of 3’*. 

Find the sum and product of the roots of tho 
following equations : 

(1) ^ re*— 5a?4-6®“0. 

Let a and P be the roots. Then a — -f-S, 
and a/? — 6. 

(2) csp*4’baJ4*a®“0 
TfuR is 

c c 

/* b 

... a4.^«„ 

c 

ap 

c. 


^a(x^~-{a-\-P)X'\-aP) 

==a(x-a)(x—p), 

Tho equation a-2-5»;4^“'d becomes on 
factorisation (.c— 3 )(a 3 — 2) — 0, x = 3 or 2. 

Thus if we aro asked to form tho equation 
whoso roots are 3 and 2 we write ; 

(.c-3)(^-2)=0. 

So tho equation whose roots aro 5 and 6 is 
(.i;-5)(a; --0)=0 
— llaj430 

The equation whose roots are —4 and 0 is 

i.t\ (.7:-{-4)(a; — 6) — 0 

i.e. .f*-2a;-24-=0. 

Given —a and —p os the roots of an equation, 
find tho equation. 

Equation is {.c — ( — a) } {a; — ( —P)} —0 
i.e. (a;4a)(a;4jS)— 0 

i.e. x^]-{a-^P)x-\ap-0. 

Find the equation whoso roots aro b-^a and 
6 — o. 

Equation is {.r — (b4a)}{aj — (b— a)} •— 0 
i.e. (.r — b — a){x — b4a)“0 

i.e. (a;*- b)*-a*=0 

i.e. a;*~-2b£i!4b*— a*~0. 

Proof. — Sum of roots 
— b 1 a hb—a 
-2b 

coofficiont of X with sign reversed 
coefficient of (in this case 1). 

Product of roots — (b-1 a)(b - a) 

-b*- a* 

^term of equation not con- 
taining X. 

If a and p be the roots of a;*-4pa:4g =0, find 

tho value of <P \ and ? 

P a 

a-\-p^ —p a^-\-2ap+p^^p 
aP^ q 2ap—2q» 

Subtract, and P^ — ^2q. 

Again a . p a® 4^* 

^ a” ap 

ap 
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If a and be the roots of r* 0 , find 

the values of (o-f/ 3 )*, (a— and a*+jS*. 

(l) a+^— (-S) 




( 2 ) 

Square (1) and a*+ 2 a)? 4 -)?*' 
Multiply (2) by 4» and 4a/? 
Subtract, and a*--2a/?+/5* 

5. 



— 

/> 

=£-^11’ 
pa p 

2* ^ 
p* p2 

//^4-4rp 

pa 


«2! 

pa 


Again from (1) a* + 2a/3 h/?^^p subtract 2a/3 
from each aide, then 



P* P 

_ ^+2pr 


A quadratic equation cannot have more than 
two roots. For lot us suppose the equation 
aa5*4-^®-f c=0 has 3 different roots, a, /?, and 7 . 

t.e. a; - a or p or 7 . 

Substitute these values, and (w;a+6:r+c=0 

aa*-f- 6 a-j-c =^0 . . . . ( 1 ) 

ap^-{-bp+c^0 .... (2) 

0 . . . . (3) 

Subtract ^ 2 ) from (1). 

Then a(a*— /?a)+ 6 (a— /?)= 0 , divide by (a—/?) 
and a(a+/?)-|-&~ 0 . 

Again subtracting (3) from (2) we have 

«(^+y)+b“0. 

Hence by subtraction 

a(a4-i?)“-o(/?‘fy)«=0 
oa +U/3 —a/? —ay 0 
o(a— y )=0 

Thus a «0 or a—y «:0 

a«y. 

Now a is not zero in the equation asc*-{'bx 
4 >eaa 0 , nor is root a** root y, since the three 
roots a, fi, and y were given as being different, 
tlfere cannot be 3 different roots. 


We found that the roots of aa;®+6a;-f c«0 were 

II ifi ig gi^ter than 4ac then 
2a 

6*— 4oc is positive quantity, and therefore 

■ — — 4ac 

V6*— 4ac is real. And the roots—" — 


2 a 


/ V 1 — 2>— Vo*--4ac ot \ 1 

or a (say) and • or p (say) are real 

and unequal. 

If 6* — 4ac, 6*— 4ac— 0, &*— 4ac«s0. 


In this case a becomes 


-b+0 

2 a 



becomes •— 1 hence when 6 ®= 4 ac 

^ 2 a 2a 

a-'Pt the roots arc real and equal. 

If 6 * isloss than 4ar, then b^ — 4ac is negative 
and V b‘^'-4ar is an imaginary quantity, hence 
a and p are in this case both imagi nary. 

If 52 — is a perfect square 'y/h’^~4ac must 
be rational, and a and p are rational and unequal. 

Note the meanings of those terms, rationalf Ac. 
6 is realy \/5 is real, for wo can take the square 
root of 5, but it is irratiotml, tis no exact voluo 
can possibly bo *\ 8 sigmKl to it. \/ — 5 is unreal 
or irnaginari/y for wo cannot find the square 
root of —5. Again C is rational, Vl^ is 
rational, so also are 4J, — 


RATIO AND PROPORTION 

Ratio is the relation between ono quantity 
and another of the same kind. The relationship 
between 3 lb. and 7 lb. is expressed by the 
fraction ; we say 3 lb. are f of 7 lb. There 
can be no relationship between quantities that 
are not of the same kind. We say 7 ducks are 
J of 8 ducks, but w© cannot say 9 ducks are 
^ of 10 swans. A ratio ii always a number ; 
in fact, a ratio is a fraction. The ratio 6 to 7 
is written f. The numerator is called the 
antecedent^ the denominator the consequent. 
Now we know that a fraction is not altered in 
value if its numerator and denominator are each 
multiplied by the same number. 

6 x 2 __12 10 10 x7 _70 

7x2 '14‘ 11 11 x7‘"77‘ 

When two ratios are equal to each other the 
terms ere said to be in proportion. Thus 
since f *8 8 . proportion, and it is 

usually written 6 : 7 : ; 12 : 14 or 6 ; 7 s*»12 : 14, 
which is read as '' 6 is to 7 as 12 is to 14.” 
The numbers 6 and 14 are called the Bicnusiocs, 
the numbers 7 and 12 are called the mbaks. 
Note where the extremes and means are when 
the proportion is written f This is 

The extreme 6 _The mean 12. 

The mean 7 **The extreme 14 



Thus if 


Generally^ then, if A and B are two numbers, 
where p is any number. 

Consider f Multiply each by 14. Then 

6xl4 _12x^^ ^,^ 

7 \\ 

Now multiply each side by 7. Then 

121^^-12x7 

X 

or 6 xl4«12 x7. 

But 6 and 14 are the extremes, and 12 and 7 
are the means, hence the product of the extremes 
*= the product of the moans. 

A^K 

b“s 

AxS=sKxB 

f AS-BK. 

Again consider the proportion ^ 

B b 

Divide each side by K. 

A -K. 

BxK S x-K. 

A _1 
BxK S‘ 

Now multiply each side by B. 

A x'B- 1 xB 
•B. xK 

A B 

So from f J we have ^ 

Quantities are said to bo in oontintted pro- 
portion when the first is to the second as the 
second is to the third, the third to the fourth, 
and so on. Thus a, b, r, d, f, / are in continued 

, . . a h c d e. 

proportion when 

o c a e f 
Consider the first two ratios. 
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Thou 


nieu 


or 


ab a 
h* be c 
a : c ; : a* : 6*. 


T A • a 0 

Liet us experiment with the propiirtion 

Already we know that od »bc, and 2 =»- Let us 

c d 

divide 1 by each ratio. 


Then 


l*r 




»-e. 1 X--1 X- 

a c 

. b d b a 

. . if then Hence - =*=- 

b d (X c d c 

Lot us add 1 to each side. 

Then 


or 


a~\-h c-\~d 
h ^ d 


( 1 ) 


Let us subtract 1 from each side. 
Then 


a — h c — d 

"T” JT 


( 2 ) 


(2), and the 

right 

side of (I) by the 

uf (2). 





Then 

o-f 6 

. a—b 

_c-f d 

. c—d 

6 

' “IT 

d 

‘ d 


a-\h 

xJ^ 

_r-fd 




a-h 


c—d 



a-f6 

_r-f-d 




a—b 

c—d 



Consider the ratio 


Ct VF 

j = or a : 6 : : 6 : c 

We know that the product of the means is 
equal to the product of the extremes. Hence 

a xc^b xb 
or oc 

In the above case h is said to be a mean 
PROPORTIONAL between a and c. And c is said 
to bo a THIRD PROPORTIONAL to a and b, 

€t h 

Let us experiment with Multiply each 

Bide by a and divide by 6. 


Divide numerator § by denominator 


Then 


UUi 

f 3 5 

44 

3 5 
2xfi 
3x4 


So 


y 


Find a fourth proportional to 3, 4, and 6. 
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Let the foiirth proportional bo x. 
Then 3 : 4 : : 0 : a; 


or 


3^6 
4 X 


Multiply extreme by extreme and moan by mean. 
Then 3 jc = 6 x 4 = 24 

a? =8. 


The proportion is 


3 G 

4 8 


If -£1- show that ax-\-by-\-cz^0. 

6— c c~a a— 6 

(Mediual Prelim., Scotland, 1909.) 

Let 7 ^ ^k, where A; is a con- 

6— c c— o a— 0 

stant. 


Then ; ax==k{b~-c) 

b—c 


Find a mean proportional to 4a and IGa. 


When - (a is to 6 as 6 is to c), b is said to 

o c 

be a mean proportional of a and r. J,et the 
moan proportional to 4a and iGa bo x. 

Then — - 

X iba 

X xa5 — 10a X 4a 
a:*— G4a^ 

But xx=^x squared, and 04a- -- 8a x 8a Htt 

squared. Hence by taking the square root of 
each side 

a? — 8a. 

The proportion thoreforo is 

^ ^ 8a 10a 

. . 2a 3c 5d ... 2a h 3c -f r>rl 2a H- 5f/ 

” 36 =13“ tS’ prove U uU 

2a 3c 

Let where A; is a Constant- 

sa 4d 7c 

that is, a quantity that d()o.s not change. Then, 

since = k, 2a — 3Afc ; since ~ — k, 3c 4dk ; 

AO 4a 

5d 

since ■=- =A*, 5d==7cA;. Substitute tlieso values 
7c 

thus : 

2a" f 3c- f 5d 36A? + 4dk + 7c^• 

3A+4d4-7e 3A + 4(/-l-7c 
_, A;(36 + 4d-f7e ) 

36H-4d+7e 

«A;. 

Substitute the values for 2a and Gd in 

36 4- 7c 

Xh'^n 2a -f~ Gd ^ 36A'? ~f- 7cA* 

^d-7e“ 36H-7C 
_ A;(364-7c) 

“ 36-|-7fi 
^k. 

2a+3c4-5d_2a4-6d . 

sT+Irf+Te 36+77' 

to Ai. 


-k, «-6(a-6) 

a--o 

Substitute values for a.r, by, and cz in oaJ-j-Ay +^2* 

Then ax \-by ~\~cz=^k{b -'c)-f A’(c— a)-f-A;(a-- 6) 

^ /i,*6 — A c - }- A^c — A;a 4- Aa — kh 

0 . 

Proportion in Arithmetic.— If 0 horses cost 
£1 20, wJiat will 7 horses cost ? 

We can solve this problem by a common -sense 
molliod. VV^'e can lind what 1 horse costa 

0 horses cost £J 20 

1 lioiBO costs £l20-r0, or £20 
7 liorses cost £20 x 7, or £140 

This is blown as the method of Unitary Pro- 
portion. 

The other method is as follows. 0 horses are 
to 7 horses as £120 are to cost of 7 hoi-ses, or 
0 hoi-ses £120 ^ . (i horses £120 .. 

7 horses cost of 7 horses 7 horses £x 
£x bo the cost of 7 hoi’ses 

Then 6a;=rr]20 x7 


120 x7 



= 20 x7 
-140 


Hence 

7 horses cost £140 

If I can travel 100 miles for 8c., how far can 
I travel fcir 23c. ? 


For 8c. I can travel 100 miles 


100 

— miles 

,, 23c. ,, 

— x23 miles 

or 



2 

4.C. 

G75 

miles 

or 

2d7i miles. 
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Or by proportion ; 

84. is to 23«. as 100 miles \b to x miles. 

8 100 miles 

23” X 
8a:»:100 x23 miles 
«2300 
2300 

-2871 

=287J 

The unitary method leads to what is calletl 
the fractional method. T-.ot us solve ilie follow- 
ing problem by the unitary metho«l. 

14 men Imild a wall in 10 days, how many 
men will bo required to Vjuild the wall in 7 days ? 

When the wall is built in 10 days wo roquiro 
14 men. 

When the wall is built in 1 day wo require 
14 xlO men. 

When the wall is built in 7 days wo requires 


This may be written 14 men x i.e. 20 men. 

Instead of finding how many men are re- 
quired to Iniild the wall in 1 day, we reason 
thus ; 14 men take 10 days ; wo want to do 
the work in 7 days, that is. iii less time than 
bofoz'o. We shall require more men. Now we 

may write the ratio of 10 days to 7 days os y 


and the ratio of 7 days to 10 days as 

10 7 

14 men must be multiplied either by y or by y- 

7 

If we multiply Jq we get Ivstf than 14, 


if by y we got more than 14. 


But wo want 


more than 14 men, henccj we multiply 14 men 



16 apples cost 1«. 2d . ; how many apples 


should I got for Is. ? 

We cannot express Ik. 2d. as a ratio of Is., 
but we can express 14 pence as a ratio of 
14 

84 ponce thus g- or 84 ponce as a ratio of 1 4 


84 

ponce thus -j. Our answer is to bo so many 
apples. We must multiply our 16 apples either 
by ^ or by yjj. Obviously our answer will be 
more than 16^ apples. ' 

84 

Hence we multiply 16 by 


Let X be the number of apples unknown 


Then 


it; 


apples 
=« 96 apples. 


If 4000 horses eat 3000 quartern of oats in 
24 days, how long will 8 bushels last 2 horses ? 

Our answer will bo so many, say, x days. 
Note the ratios. > « 

4000 horsm 2 horses 
2 hors(>fl 4000 horses 


3000 qtrs. 
8 bshls. 


which is 


3000 qtrs. 
1 qtr. 


or 


1 qtr. 
3000 qtrs. 


flow long will 1 quarter last if 3000 quarters 
lost 24 days Y Obviously fewer days. 

Hence multiply 24 days by • 

How long will oat.s last 2 horses if they last 

4000 homes for 24 days ? Obviously a much 
larger time ; hence we multiply 24 days by 
4000 


Then 


it; — 24 days 


1 4000 

^ 3000 ^ 


k 

x)i 

J 6 days. 


days 


The above problem solved by the unitary 
metljod is as follows : 

4000 horses eat 3000 quarters in 24 days. 

1 horse eats 3000 quarters in 24 x 4000 days. 

1 horse eats 1 quarter in ■ , - days. 

•>000 


2 horses eat 1 quarter in 


or 


x4W(i| 

10 days. 


days. 


Application ot Proportion to Solution of 
Equations. — 

^ , 2a; 4-3 2a;— 8 

3*4^ ”3* -13 

A_K A_B 

5“r K'S' 


Since 


2a;-|-3 2a;"-8 

Saj+O 3a?— 13 
2a;-f3 _ 3a;4-9 
2a;— 8”3a;— 13. 


Divide each numerator by its denominator 


Then 


11 ' 22 

1 J — n_ 

^2a;-8 ^3a;-13 
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Subttaot 1 from each side 
Thea 

2a;— 8 3a;— 13 
Divide each fraction by 11. 

1 2 

and ii 

(2a;-8) (3a;-13) x^. 

1 „ 2 ^ 

2a; — 8 3a;— 13. 

Multiply mean by mean and extreme by ex- 
treme and 3a; — 1 3 ~ 2(2a; — 8) 

= 4a; — 16 

3a;— 4a; = —164- 13 
and — a;==— 3 

a;~3. 

Solve 

*+1 4a!+4 3^ + 1. 

Divide numerators by denominators 

■*’ 405+41 ■*■*■*■ 3 *+! 
Subtract 2 from oach side. 


Transpose 


a;4-l 4a;4-4 3a; 4- i 

1 


a;4-l 4a;4-4 3a;4“l 

1 __ 2 

a;4-l 4(a;4-l)'^3a;4'l 
4-1 _ 2 

4(a;4-l) 3a;4-l 

3 _ 2 

4a;4-4 3a;4'l 
9a?4-3««8a;4'8 
a;»5. 


SIMPLE INTEREST 

Interest is money paid for the loan of money. 
If I put £100 in a bank the bank pays me, say, 
£3 each year for the loan of my £100. This £3 
is said to be simple interest. How can the 
bank afford to pay me interest ? The bank is 
not keeping my £100 in a safe ; it is lending my 
money to Mr. Brown who is building a house. 
Mr. Brown is not a rich man, and he really 
cannot aHord to build a house. But he goes 
to the banker and says : “ Look here, I want 
to build a house, but I haven’t got enough 
money. Will you lend me £100 ? ” The banker 
replies : ** All right, I shall lend you £100 but 
you must pay for the loan of it ; you must pay 
me £6 every year.” The bank is paying interest 


to me for lending it £100 ; Mr. Brown is paying 
interest to the bank for lending him £100. If 
I put £100 in the bank, this £100 is called my 
Peincipai*. The £3 paid to me each year by 
the bank is called the Intbebst. Interest is 
always reckoned as a FBECBin?AGB, that is, so 
much interest for every £100. Thus the above 
bonk pays 3 per cent, interest, and this is often 
written 3%. So also Mr. Brown is paying 6 per 
cent interest to the bank. 

Suppose I want to know what interest I shall 
receive if I allow the bank to keep my £100 for 
4 years at 3 per cent, simple interest : 

At the end of tho Ist year I receive £3 interest 
„ „ 2nd year „ £3 „ 

„ „ 3rd year „ £3 „ 

„ „ 4th year „ £3 „ 

Obviously I have £12 of interest. 

I put £400 in a bank that pays 4 per cent, 
per annum. What interest do I receive in 
7 years ? 

For oacli £100 1 receive £4 interest per annum; 

for 4 times £100 or £400 I receive £4 Xt^ or 

100 

£4 x4 per aniimn, i.e. £16 per amium. Hence 
in 7 years I recoivo £10 x7 or £112 as interest. 

Put it in tliis way ; 

£100 in 1 year brings mo £4 interest. 

£100 x 4 in 1 year brings me £4 or 

100 

£4x4 interest. 

£400 in 7 years brings mo £4x4x7 or £112 
interest. 

If I put a principal — call it P — ^into a bank 
that pays mo a rate (call it R) per cent, per 
annum, wliat interest do I receive after a few 
years — say T years ? 

£100 in the bank for 1 year brings in R pounds 

R 

£l in the bank for 1 year brings in 

100 

£P in the bank for 1 year brings in x P 
pounds. 

£P in the bank for T years brings in 


X p xT pounds 


PxRxT 


Call the interest I. Then ^ 
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What is the simple iniorest on £560 for 
3 years at 5 per cent. ? 

- , ^ Principal xRate xTime 

Interest = f ' ' 


28 


xilj 


T 


Now 


»£84. 
P xR xT . 


100 


is an equation. 


Multiply each side by 100 and 

T P xR xT xlOO 
100 xi= J5J5 

— P xR xT 
PxRxT-lOOI. 

Divide each side by P xR 

xlV xT 100 I 
•P* X "R P xR 


or 


Then 


T = 


That IS, Time = 


100 I 
P xR 

100 times Interest 
Principal xRate 


P xR 
^ 3 

_j252<5j 

= 3 years. 


years 


Consider again the equation I 


PRT 
" 100 ’ 


Multiply each side by 100, then 1001= PRT, 
or PRT = 1001. 

Divide each side by PT. 

'SLRTR^IOOI 
"ICT’ PT 
1001 
PT 

_ ^ ^ 100 times Interest 

Tliat 18 , 


Then 


or 


R= - 


Rate ■ 


Principal xTime ’ 


At what rate per oent. will £560 gain £84 in 
3 years ? 

100 X Interest 


Rate» 


‘Principal xT^ime 

100 x$V - 

»8 per cent. 


At what rate per cent, will a sum of money 
double itself in 10 years ? 

Lot X be the sum of money-'-that is, the 
principal P. Let R be the rate per oent. per 
annum, and T the time. 

We must find R. 


Now I -- 


PRT 
* 100 


Hence R = 


Suppose we have the following problem : 
How long will £560 take to gain £84 simple 
interest at 6 per oent. ? 

rp 100 xl 

T ^ -n — rr- yoors 


Note that the interest is the 

PT. 

same as the principal, so I =a;. 

1001 
= PT 
^lOOj^ 
w^T 

But T= 10 years 

100 

10 

10 . 

Rate is 10 per cent, per annum. 

At what rate per cent, will £875> 2s. 6d. 
amount to £991, 16«. 2d. in 5 years ? 

If I put £100 in a bank that pays 4 per cent, 
per annum, I can go once a year to draw my 
£4 interest. But if I do not need the £4 I may 
let it lie in the bank. At the end of 1 year I 
have £104 in the bank, at the end of 2 years 
£ have £108, after 3 years £112, and so on. So 
in 3 years £100 amounts to £112 if invested at 

4 per cent, per annum. If I want to find what 
interest I possoss, I s\ibtract my principal, £100, 
from the total amount of principal plus interest, 
£112. So iu the above problem I subtract 
£875, 2s. iSd. from £991, 16fl. 2d. in order to find 
out how much interest I have on £875, 2$. 6d for 

5 years. Hence I =£991, 16«. 2d.— £876, 2s. 6d., 

i.e. £116, 13^. 8d. 4k 

» 1001 
K- pp 

100 x£ll6, 13«. 8d. 

£876, 2«. 6(1. X 6 
TUidutso to peace 

■ xH 


=2§ per oent. 

What sum of money will amount to £947, 10«. 
in 5 years at 5 per cent. ? 

A certain principal if placed in the bank for 
6 years at 5 per cent, will amount to £947, 10«. 
Hence the interest is £947, lOs, minus the prin- 
cipal. Let P be the principal. 

Then I « £947, 10s.- P 
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Now 


Thou 


PUT 

100 

> 122i 

“ RT 

4 

XQC|(£047‘6~P) 

=.4(947-6-P) 

=3790— 4P. Transposo 

P+4P=3790 
CP =3790 
P=£758. 


Multiply uumecator and denominator by 12 


10630 x 4’6 xS x^ 


!iL T 


100 X 12 
19630 X 4-6 x 41 
100 xl2 


fuurpencos 
fourpoiiooB 


Multiply numerator and denominator by 10 
to get rid of decimal fraction 


19630 X 46 X 41 
100 X 12 X 10 


fourixjnoos 


Divide by 3 to make fourponcofl BhiUinga, and 
by 20 to make shillinga pounds 


Find the amount of £840 for 2 years 3 months 
at 4 per cent. 

Amount —P-|-I. 2 years 3 months — 2J 

years. 

Find the interest on £840 for 24 years at 
4 per cent. 

PRT 

100 

840 x4 x24 
100 

840 x4:« x2-25 

C=: III I 

100 


Multiply numerator and denominator by 100 
BO as to get rid of tho decimal fraction 

9 

42 

x\ 

WxW 

5 


42 x9 
6 

. 378 
“ 6 
^£76| 
=£76, I2s. 


Hence Interest is £75, 12^. 
But amount = P -f I 

=*£8404-£75, 128 . 
=£016, 125. 


Find the simple interest on £326, Ifla. 9d. lent 
for 3 years and 6 months at 4J per cent, simple 
interest. (L. C. lower, 1913.) 

Reduce £325, 165. 8d. to pence, or, better, to 
fourpenoes. Call 3 years 5 mouths 41 months 
41 

or j— years. Call 4J per cent. 4*6 per cent. 

NowI«PRT 

"IM" 

£326, 165. 8d. X 4^ X 3 yrs 6 months 
100 

19630 x 4’6 X 

” " ' ' 100 lourpenoes 


^ X x41 

X X X ^ X 20 
2 4 2 

O 391 x4l 
2 X 4 x2 x20 
_p l6031 
320 

==£50, l5. lljd. 


Tho student should carefully study tho fol- 
lowing : 

6 per cent, of £100 means £5 paid on every £100. 

Now £.5 is yg (5 or of £100. So 6 men — 
i5o moil. Thus 6 per cent, may bo 

w'ritton as or ^ or *05. 

Tho simple interest on £760 for 1 year at 
6 per cent, is obviously '06 or of £750. 

S.I.-£750 X'06 
= £37-60 
-£37, 105. 

Again, 4 per cent. — — -04. So 4 per cent, 

of £900 is £iK)0 x-04 or £36-00 or £36. 

Also 3 per cent. y = *03 

2i per cent. =|i=|g =-|®^.,.026 
7 per cent. =yjj=«»07 
8i per cent. -086 

10 per cent. “T\fe = iV=*l. 

We may solve simple interest problems by 
using these decimal fractions. 

Find the simple interest on £760 for 4 years 
at 6 per cent. 

6 per cent. =*06. 

S.l. on £750 for 1 year is £760 x*06 
9* 9> 2 years is £750 X'06 x2 

„ „ 3 years is £750 x*06 x3 

99 99 4 years is £760 X'06 x4 

£760 x-05 x 4«£160 
Hence Interest «£150 
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Find simple iiiterost on £800 for 3 years 
6 months at 2^ per oont» 


oi ^ 2i 2*5 25 

2J per cent. lOO 1000”’^^® 


Simple interest on £800 for 1 year is £800 x 
•025. 

Simple interest on £800 for 3^ years is £800 x 
•026 x3i "-=£800 X'026 x3-5. 

If W 0 multiply *026 by 1000 we get a whole 
number (26) ; if we multiply 3*5 by 10 we get 
a whole number (36). 

Multiply £800 X *026 X 3*6 by 1000 x10 and 
divide by 1000 xlO and its value remains un- 
altered. Thus 


£800 x-026 x3-6=£’ 


800 x-026 x 3-6 xlOOO xlO 
1000 xlO 


x35 


«£70. 


PRESENT WORTH AND DISCOUNT 


at 5 per cent. In a year’s time you can jMiy 
me £273.” The sum the doctor has bonxjwod 
is £260, for in 1 year at 5 per ocmt., £260 will 
gain £13 interest, arid the amount after 1 year 
will be £2004"£13 or £273. £2(K) is known as 

the PRB.SENT Worth of £273 duo 1 year hence 
at 5 per cent, simple interest. Suppose that 
after six months the doctor marries a rich wife. 
He goes to tiie squire saying, ” I can pay that 
debt now, Mr. Whyte, instead of waiting until 
the end of the year.” Now it would not 1x5 fair 
to make the doctor pay £273, for £273 is £260 
plus the interest on £260 for 12 months at 

5 per cent. I’he doctor has kept the money for 

6 months only, i.e. he haa paid the bill 6 
months before it is due. Mr. Wliyte says to 
himself : “ 1 must fmd out what sum will amount 
to £273 in 6 months nt 6 per cent., and I'll charge 
the doctor that.” He finds that £266, 6«. 9f fd. 
is the sura. The difference between this sum 
and £273 is called the True Discount on £273. 
It will be seen that discount problems are really 
problems in simple interest. 

Find the Present Worth and Discount of a 
bill for £616 due 2 years hence at 6 per cent, 
simple interest. The question may be written : 
What sum will amount to £616 in 2 years at 
6 per cent. ? 


Discount is a reduction made on a bill. Dr. 
iSmythe wants a motor-car. He goes to the 
local agent and says : “I want a car, a four- 
seater. Ah ! that’s a beauty — ^liow much for 
that one ? ” ” Two -eighty pounds,” replies the 

agent. “ Well,” says Dr. Smytho, “ I am a 
new arrival in your town and us yet I have not 
made much money. Will you give me the car 
if I pay it in a year’s time ? ” The doctor takes 
the oar and agrees to pay £280 in a year’s 
time. Now, from the agent’s point of view this 
method is not entirely satisfactory ; if Dr. 
Smythfe paid for the c^r when ho took it aw^ay 
the agent would have £280 to put into the bank 
or to invest in stocks ; and if invested at 6 per 
cent, this £280 would bring in £14 in a year. 
If Mr. Whyte, the rich squire goes down to the 
motor agent to buy a car, say another £280 car, 
he can afford to pay on the spot. The motor 
agent says to himself : “I can invest this money 
and draw interest for it ; that doctor fellow is 
really paying me £280 less the interest, or a1x)ut 
£270. The squire is paying the full £280. I 
can easily allow him discount. I can allow him 
6d. off every pound — ^that will be 280 sixpences 
discount or £7.” The squire pays £280— £7 or 
£273 for his oar. 6d. in the pound is 2i per 
cent, discount. This kind of discount is known 
as Traue Discount. 

Dr. Smythe requires a garage, he requires a 
set of instruments and other necessaries. He 
decides to borrow some money from the squire. 
The squire says, “All right, doctor. I’ll give 
you so much money, but you must pay intorost 


Let X be the sum. 

100 

_.r x5 x2 
100 

_ 10g _ X 

" M"To. 

But principal -f* interest a=amount 

*+^ = 016 . 

Multiply each side of the equation by 10. 

Then 1 Oa; -f a; ~ 61 60 

11a: ==6160 
a: --£660. 

£560 will amount to £616 in 2 years at 6 per 
cent. Therefore £560 is the Present Worth of 
£616 due 2 years hence at 6 per cent. The 
True Discount is £616 -£660, or £66, because if 
the bill wore paid now the amount to bo paid 
would be only £660. 

It £36 is the discount on a bill of £2436 due 
6 months hence, what is the rate of interest ? 

Present Worth - Amoimt — Discoimt 
-£2436-£36 
= £2400. 

The problem now reads; At what rate per 



472 


ARITHMETIC AND ALGEBRA 


oeat. will £2400 gain £36 in 6 months (or *5 of 
a year) ? 

I SSI 

K PT 

100 X 36 

«£ E- 

2400x^*6 

Multiply numerator and denominator by 10 
to make *5 a whole number 
3 

=£3. 

Rate is 3 per cent. 


A bill for £508 is drawn on March 4th at 6 
months, and is discounted on April 14th. Find 
the discount at 4 per cent. 

According to law three days of grace are 
allowed. Suppose the squire lent money to the 
doctor and said : “ You must pay me £460 a 
year hence ; this is the 4th of JMay 1913, you 
must pay the money on or before May 4ih, 
1914.” If the doctor knew anything about law 
he would reply ; “ Not May 4th but ]May 7th, 
1914, for the law allows me three days of grace.” 

In the above problem £508 is to be paid 
six months after March 4th, that is, on Sep> 
'tember 4th ; but as the debtor is allowed three 
days of grace, payment is not legally due until 
September 7th. Now the bill is discounted on 
April 17th — ^that is, the debtor goes to the 
oieditor, saying: “I’U pay your money now. 
1 am paying this bill 146 days before it is due. 
You must take off discount.” The True Dis- 
count is found by answering the question : 
“ What sum will amount to £508 in 146 days at 


4 per cent ? ” (1 day of a yow ; 146 days 

2 

* y®®*** “®Ti * ye8br*=*4 of a year.) 

66^ o 


Let X be the sum. 


T 

100 

x4 x*4 
100 ' 

Amount Principal 4- Interest 

£ 508 -£»+£— 


Multiply each side by 125. 

Then xl25«:125ii;4-2a: 

Cancel by 127 

ixl 25 ’^x 
a;- *£500. 

The debtor pays £500 instead of £508. The 
True Discount is £508 —£500 =*£8. 

Bankers* Discount. — ^If Dr. Smythe borrows 
some money from Mr. Whyte and agrees to pay 
£550 in six months, Mr. Whyte, if he is a 
business man, will draw up a Bill of Exchanob. 
This document will take the following form : 

York, 10</i May, 1913. 

To R, Q. Smythe^ M.D., York. 

Six months after date pay to myself or order 
the sum of Five Hundred and Eighty Pounds 
for value received. 

£580, 0^. Od. John Whyte. 

Mr. Whyte sends the Bill of Exchange to 
Dr. Smythe for his “ acceptance.” If the doctor 
agrees to it ho writes across the bill ; “ Accepted, 
payable at the Lincoln and Yorkshire Commercial 
Bank, York. — R. G. Smythe.” The doctor is 
said to ” accept ” the bill, and ho returns it to 
Mr. Whyte. In six months* time from May 
10th — that is, on November 13th (allowing three 
days of grace) — Mr. Whyte can go to the bank 
named, present his bill, and draw £580. 

Suppose the squire goes off to Scotland for 
the shooting. He suddenly finds that he has 
no money with him. He searches his pockets 
and finds the Bill of Exchange. He says to 
himself ; “This is due on November 13th, and 
this is only the 16th of August, and I can’t 
draw it.” However, he motors to Aberdeen, 
enters a bank, and says ; ” I have a Bill of 
Exchange duo in York on November 1 3th ; 
could you give me money for it ? ” The banker 
(or bill-broker) replies : “Oh yes, 1*11 discount 
it for you. lliis is August 16th, and the bill 
has yet to ran to November 13th. Let me see— 
15 days in August, all September or 30 days, 
all October or 31 days, and 13 days in November, 
that makes 89 days. I’ll pay you the £680 less 
the simple interest on £5^ for the 89 days it 
has yet to ran.” The Bankers* Discount is 
not the True Discount. The True Discount on 
£580 for 89 days is found by discovering the 
sum that will amount to £580 in 89 days, and 
then subtracting this sum from £680. 

Find the difference between True and Bankers* 
Discount on £660 due 2 years hence at 5 per 
cent. 

True Discount « Amount — Present Worth. 
The Present Worth is the sum that will amount 
to £660 in 2 years at 5 per cent. 

Let X be the sum in pounds* 
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Then £660— a: » Interest on £x for 2 years at 
5 per cent. 

P xR xT 
” 100 
«a? x2 x6__ x 
100 “*10 

£6600- 10a? -oj 
£6600:= 11a? 

a? «= £600** Present Worth 

True Discount Amount —Present Worth 

«£660— £600 
=*£60. 

Bankers* Discount is the simple iiitorost on 
£660 for 2 years at 6 per cent. 

PRT 

100 

_66IS( 

m 

=£66 —Bankers’ Discount. 

Hence Bankers* Discount —True Discount 

=£ 66 -£60 

= £ 6 . 

Percentages and Profit and Loss. — 1 buy a 

horse for £100 and soil it for £96. I thus lose 
£6. I had £100 originally ; I lost £5 on my 
transaction, hence my loss was 6 per cent. 
Profit and loss are always reckoned as profit 
and loss per cent. Thus, if I buy a cow for £20 
and sell her for £16, what is my loss per cent. ? 

On £20 I lose £4 
„ £100 „ £4x5, or £20. 

My loss is 20 per cent. 

Gain and loss are always reckoned on the Cost 
pRina or Buying Price. 

I buy a motor-car for £700 and sell it for 
£770. What do I gain or lose per cent ? 

Obviously I gain £70 or i,e. ^ of the 
money I spent. Hence gain is 10 per cent. 

A horse cost me £40. What shall I sell it 
for so as to gain 7 j per cent. ? 

- 7J _ 15 halves 15 3 

7i per con . - -- 

3 

I have to gain of the Cost Price (C.P.). 
^of £40 .=£1 
^of£40-£8 

Hence Selling Price (S.P.) = £404.£3=£43. 


Let £x be the C.P. 16 per cent, loss ^ loss 


20 


loss. 


Loss is reckoned on the C.P. 

3 

Hence 16 per cent, of ^ of x 
3 

“20^® 

3a? , 

«=^-108S. 

C.P.=S.P.+l08S 

3a; 

a?=£3-f— . Multiply each side by 20 

Then 20a? = £60 -f- 3a?. Transpose 

20a? -3a; =£60 
17a? = £60 

X — 

*T7 

=£3, lOs, 7^d. 

A man sold a cart for £9 and lost 10 per cent. 
What should ho have sold it for to gain 12 per 
cent. ? 

Find tho C.P. 

C.P. =S.P. 4- loBS 
= £9+1^ of C.P. 

.*. C.P, — ^ C.P. =£0. Multiply each side by 10 
lOC.P.-l C.P.-£90 , . 

9 C.P. =£90 
C.P. =£10 

Cost Price is £10. 

1 2 ptT cent, gain is of the C.P. gain. 
i%of£10 

-£^ xl^ 

m I 

-£Jg- £l]Zj-£l, is. Od. 

A gain of 12 per cent, on £10 is £1, 4^., hence 
to have sold tho cart at a profit of 12 per cent, 
the man should have sold it for£104-£l, 4s/or 
£ 11 , 4 «. 

When the C.P. is unknown we may imagine 
it Uy be £100. Thus wlion a man sells a cart 
for £9 and thereby loses 10 per cent., we may 
imagine the C.P. to bo £100. 

Jlo loses 10 per cent. S.P. =£100— £10 

=£90. 

The problem stands thus : When the C.P. is 
£100 the S.P. is £90. What will the C.P. be 
when the S.P. is £9 ? 

An S.P. of £90 has a C.P. of £100 
„ £1 „ „ £jrfy» 

£9 .. iMor£10. 


I sold a bicycle for £3 and thereby lost 15 
per cent. ? W^t did I pay for it ? 


In all Profit and Lo$$ problems find the Cost 
Price first. 
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A man buys 3 tons of sugar for £00, ISs. 4cf. 
and sells it at 2ld, per lb. What is his profit 
per cent. ? 

3 tons— 3 x20 owts. 

-3 x20 xll2 lbs. 

3 tons at 2id. per lb. =3 x20 xll2 x2J pence 

=£28 x2i 
=£70=S.P. 

Profit =S.P.-C.P. 

=£70-£(iC., 138. id. 
=£70-£60« 

-£3J. 


How mucli per cent, is gained by buying 
apples at 2 a penny and selling them at 3 for 2d. ? 
C.P.-2for Id, -0 for 3d. 

S.P.-3for 2d. -0 for 4d8 

Id. is gained on 3d. (the G.P.) 
-* . gain per — 33 J 

The selling price of an article is to the cost 
prici) as the ratio 5 : 3. Find the gain per cent. 

If C.P. is, say, £3 
S.P. „ £5 

gain is £2. 

Tho C.P. £3 gains £2 
£1 „ ^ 

£100 ,, £| x 100 or or £608. 

Henco gain is 0()§ per coni. 


On £008 gains £3| 

£l 

£100 

£100 „ 

=3i xlOO-MHi^ 


^ 1 

The man gains 5 per cent. 

* Find the cost of an article when 2a. rojiro- 
sents the difference betwt>en selling it at a gain 
of 10 per cent, and a loss of 12 J per cent. 

Let £x bo tho C.P. 

10 per cent. - 

121 12.\„12»5„ 125..1 

“ lOO * 100 " 1000 S 

® + ^’=^-lst S.P. 

37“ J of 07==^' 2nd S.P. 

Th« (.+^)-(.-|)-3 

•■+ro-*-+5-’ 

X X 

ro+8=* 

Multiply each side by 40. 

i^+122=.3x40 
10^ 8 
4a;H-5a5-120 
9«-120 

40 

3 

40 

H^oe C.P. ss -^hillings 

- 13 / 4 . 


Compound Interest. — If I put £100 in a bank 
that pays 6 por cent, per annum, at tho end of 
a year I could draw £5 hitorest. But if I do 
not require tho £.5 iiiy capital or principal is 
now £105, and at the end of the second year I 
shall have interest not on £100, but on £105> 
i.e, £5, If 1 leavc 3 this in the bank my 

principal is now £105 | £5. 5n. or £110, 6fi. At 
tho end of the t hird year I shall receive interest 
on £110, 5v<., and so on. Wlicn tho simple 
intoroat is addotl to tho principal each year 
money is said to bo invested at compound 
INTKKKST. This IS tho system obtaining in tho 
Post Office Savings Bank, but not in tho ordinary 
bank. Let us lliid the amount of £450 for 3 
yotxi*a at 5 per cent, compound interest. 

g 

5 por cent. =^-^—^=.05. 

S.I. on £450 for 1 year at 5 per cent, is 
£450 x-05 or £22-5. 

Principal at beginning of 2nd year is £450 
d-£22-5 or £472-5. 

S.I. on £472-5 for ) year at 6 per ct>nt is 
£472-5 x-05 or £23-625. 

Principal at beginning of 3rd year is £472-5 
-{-£23-025 or £406-125. 

S.I. on £406-125 for I year at 5 per c.ent. is 
£496-125 x-05 or £24-80625. 

Hence Coinptmnd Interest on £450 for 3 years 
« £24-80625. 

Amount at end of 3rd year is £496-126 
+ £24-80626 or £520-93125 or £620, ISa. 7id. 

The above should bo arranged thus ; 

£ 

Principal for 1st year 450 < 

Interest „ „ 22-5 

Amount at end of Ist year or prin- ' 

cipal for 2nd year 472-6 

Interest for 2nd year 23-626 

Amount at end of 2nd year or prin- 
cipal for 3rd year 496-125 

Interest for 3rd year . . . . . 24*80625 

Amount for 3 years 620-93126 

»£620, ISs. 7Jd. 
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Ijet us try to find a general formula for the 
solution of oompound interest problems. 

if £540 is invested for 5 years at 4 per ct3nt. 
compound interest, we find the interest on £540 
for I year is £540 x*04 and then we add this 
interest to £540 to make our new principal. 

Add £540*04 to £540 and you have (£540 x*04) 
+ £540. 

540 is a common factor, hence (£540 +*04) 
+£540 «£540(*04+l ) -£540(1-04) -£640 x 1*04. 

'i'he principal for 2iid year is £540 xl-04, and 
this is obviously the amount for 1 year. 

The amount for 2 yearn is £540 x 1-04 x 1*04 
or £540 x(l-04)*. 

Hie amount for 3 years is £540 xl-04 xl*04 
xl-04 or £640 x(l-04)^ 

The amount for 4 years is £540 xl-04 xl-04 
xl-04 xl-04 or £640 x(l-04)*. 

Ifence 

* . T. . . , . rate per cent. V*- 

Amount — Principal x I 1 i jjjjj j 

where n is the number of years. 

Suppose we have to find the amount of £450 
for 3 years at 5 per cent. C()nipound intenist. 


Amount ~ £450 


»£450 X 


(mV 

\iooJ 


105 105 105 


21 


21 


21 


x\(^\ 

2 20 


-£• 


0 x21 x2l x2l 
2 x20 x4 


83349 

^ 100 


-£520, lav. 7 id. 


AVhat principal will amount to £424, 9w. 3d. 
in 3 years at 5 per cent, compound interest ? 

/» . rate per cent.\^^ . 
i^xfl f ] -Amount. 

Divide each side of the equation by 

( rate per cent.\^ 

— loo — ; 

« Amount 


rate per cent.\n 
100 


F 

^ 424 , 9s. Zd. 




101871 


i'-m)' 


■ pence 


.101871 


=101871 




pence 


105Y 

100 / 

106 


pence 


. / 106 105 106\ 

\100 ^100 ^ 100 / 


pence 


20 20 20 

-101871 x^^ X xi^ uence 
-101871 x^^^ x^ x^ pence 

21 21 81 

XX 

11 

v20 x20 x20 

XXX 

= 11 x20 x20 x20 ponce 
6 


= £. 


,11 x20 x!i 


1100 


3 

-£306, 13«. 4d. 


STOCKS AND SHARES. 

If I decide to start in business as a motor-car 
manufacturer, I require money to buy the work- 
shop and tools, to pay rent and taxes, to pay 
workmen, &c. The money necessary to start 
businesfl is known as Capital. One man may 
have enough capital to set up a motor-car 
factory, bub in big undertakings such aa the 
making of a railway capital comes not from 
Olio man or two men, but from many people. 
Those pt^ople form wiiat is called a Company, 
aij<l each member of the Company is known as 
a SiiAKKHOLPKR beoaiiso he has a share or 
shares in the capital. Let us suppose that 
John Smith, a wealthy nuiuufacturer, has a 
])lan for building a great theatre. He mentions 
Iho idea to his friends. Brown and Murray, 
JMurray cries : “ Good idea ! let’s float a com- 
pany.” Tlioy advertise the fact that a new 
theatre is to be built at a cost of £10,000, and 
offer to soil a hundrod £100 shares. Jones 
comes along and says ; “ I want 4 shares ” 

and ho pays his £400. Jones is said to invest 
his money in the Shakespeare Theatre Co. (let 
us call it). When the theatre is built the profits 
go to the people who have shares in the com- 
pany. The profit of the first year is £2000. 
This profit is divided amongst the shareholders, 
and is known as the Dividend. There are 
100 shares, hence the holder of each share w ill 
get £2000 — 100 or £20. Jones has 4 shares: 
ho gets £80 a year for the £400 he invested. 
Evidently this is a thriving company ; it is 
paying a 20 per cent, dividend. Now Jones 
caimot withdraw his money from the company, 
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for it was usod to pay masons, joiners, &o. 
But he can sell his share or shares. He paid 
£100 for eaoh share ; £100 is said to bo the 
share's Nominal Value. If 1 go to Jones and 
say : “ I say, Mr. Jones, you paid £100 for 
eaoh share in that Theatre Company, will you 
sell me your 4 shares at £100 each ? ” Jones 
replies : “ My dear sir, do you imagine I am a 
fool ? Do you think I‘m going to sell you a 
£100 share that is bringing me in £20 a year ? 
If you want to buy my shares, you must pay a 
good deal more than £100 for a £100 share.'’ 

Gradually the profits of the theatre grow less ; 
a cinema house has been opoiiod on the other 
side of the street and is attracting most of the 
people who want amusement. A time comes 
when the profits have vanished, and poor Jones 
does not get a single penny of dividend. I go 
to Jones again and say : “ Well, are you going 
to sell me your four £100 shares ? ” Jones 
eagerly answers : “ Yes, most certainly I will. 
Look here, I’ll give you them at the figure I 
bought them at — £100 a share.” I laugh : 
** My dear Mr. Jones,” I say, “ the comjmny is 
paying no dividend. Do you think I am stupid 
enough to pay £100 for a share that brings mo 
no dividend. I will give you £00 for each 
share.” Jones agrees and I pay him £360 for 
his 4 shares. Why do I buy shares that are of 
no value ? I have a plan. I want to booomo 
a shareholder in tho company and then I mean 
to propose to the directors — ^the shareholders 
appointed to manage the expenditure of tho 
capital — ^that the theatre bo turned into a 
musio-hall. I know that the public will rush 
to see acrobats while they will go to sleep if 
Ibsen or Shakespeare is being played. My plan 
is adopted and I grow rich ; so do the other 
shareholders who had not the initiative to fore- 
see that music-hall sketches would bring profits. 
Many men are rich becaTiso they bought shares 
when they were cheap and sold them when they 
were valuable. Buying a share when it is at 
its nominal value is known as buying at Par ; 
buying a share when it is worth less than its 
nominal value is buying at a Discount ; buying 
at more than its nominal value is buying at a 
Premium, When any portion of a company’s 
capital may be bought or sold tho capital is 
called stock. Stock is generally reckoned in 
hundreds of pounds. The theatre company 
shares were originally bought for £100, and we 
may call each share £100 stock. If Jones can 
sell his shares for £104 each, the company is 
evidently making profit ; if he can get only 
£S0 for his £100 stock the cinema houso over 
the way is evidently taking all the custom. 
Suppose our theatre company is paying a 
dividend of 4 per cent, on its stock and its £100 
stock I is selling for £105 we denote those facts 
by tho expression 4 per cent, stock at 106. 

My imaginary conversation with the imaginary 
Mr. Jones would hardly take place in real life^ 


for Jones does not sell his own stock. Stocks 
are bought and sold through a dealer, who is 
known as a stockbroker. Naturally the stock- 
broker is not a philanthropist : he charges a 
commission on each transaction. This com- 
mission is known as brokerage,” and its amoimt 
is ^ per cent — ^that is, £J on every £100 stock. 
If I buy £100 stock for £102, I have to pay 
£102} to the broker for each £100 stock. If I 
sell £100 stock for £102, I only receive £102 
minus the brokerage, i.e. £102— £}, or £101}. 

The British Government often borrows money 
fi*om private persons ; for instance, during the 
Boer War millions of pounds were borrowed, 
^rhe money borrowed by the Government is 
known as tho National Debt. Every £100 
originally lent is considered as £100 stock, and 
Government stock is called “ Funds ” or 
“Consols” {i.e. Consolidated Annuities). The 
National Debt (1913) was £724,463,625. The 
dividend paid on Consols is 2J or 2} per cent. 


Examples . — What is the cash value of £1600 
stock at 84 ? 

I have £1600 stock. I soil each £100 stock 
for 84. Wliat cash will I receive for £1600 
stock ? 

£100 stock brings mo £84. 

£1000 „ „ £84x16, or £1344. 

I have £7800 stock in Brazilian 4 per cents, at 
108. Wliat do I receive if 1 sell out ? 

If I soli £100 stock I receive £108. 

If I sell £7800 stock I receive £108x78, or 
£8424. 


How much money must bo spent in purchasing 
3 per cent, consols at 93 to produce an income 
of £270 ? 

£93 buys £100 stock ; but £100 stock yields 
a dividend of £3, honco for every £93 I invest 
I receive £3 income. 

£3 income is produoe<i by £93. 


£1 


£270 


«93 


90 


£93 x^ or £8370. 


By how much do I increase my income if I 
sell £3150 out of the 4 per cents, at par, and 
invest the money in the 6 per cents, at 106 ? 

1 have £3150 stock. I sell it at par, i.e. I sell 
each £100 stock for £100. Hence for £3150 
stock I receive £3150 cash. I invest this cash 
in the 6 per cents, at 106— that is, I go to a 
company whose £100 shares are selling at £105. 

With £106 1 buy £100 stock 


£1 


ToS 


£3150 „ 



or £3000 stock. 
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Now before I Bold out 1 had £3150 stock at 
4 per cent. 

Each £100 stock brought me £4 income. 

Therefore £1 stock brought me £y~ income. 

2 63 

Hence £3150 brought mo £-^ or £126 

Y 

income. 

Afterwards I had £3000 stock at 6 per cent. 
£100 stock brought me £5 income. 

£3000 „ „ £5 X 30 income, or £1 50. 

The difference between my first and second 
incomes was £160-— £126, or £24. 

I therefore increased my income by £24. 

My annual income from 3 per cent, consols, 
which stand at 10 below par, is £1500. What 
amount have I invested in them ? 

These consols if sold at par would bring £100 
cash for earch £100 stock ; at 10 below par they 
bring only £90 cash for £100 stock. 

Thus I receive £3 income by investing £90 ; 
I receive £1 income by investing £30 ; I receive 
£1500 income by investing £30 x 1500, or £46,000. 

Answer, £45,000. 


I sell £4000 stock and receive £3655 for it. 
At what price did I sell ? (Brokerage J.) 

The broker charged me £j for every £100 
stock he sold, hence his brokerage for soiling 
£4000 was 40 times £j‘ or £^ or £5. He sold 
the stock for a certain sum ; ho pocketed £5 
and handed the rest (£3665) to me. What bo 
really received from the buyer was £3655 4- £5, 
or £3660. 

Thus my £4000 stock sold for £3660 


£100 


^ 3660 
40 ’ 


or £ 94 . 


I sold at 91 J. 


Which is the better stock, the 4^ at 92 J or 
the 51 at 105 ? 

If I buy £100 stock for £92 J I receive an 
income of £4^. If I buy £100 stock for £106 
I receive an income of £6}. 

In the first case £4} is obtained by investing 
£ 92 ^ 


£1 is obtained by investing 


92} 


H’ 


or 



£2o5. 

9 


In the second case £5} is obtained by investing 
£106, 


or 


£1 is obtained by investing £ 



£ 20 . 


105 


The latter is the better stock, since £20 yields 
the same amount (viz. £1) as £20f of the former. 


A neater way is to invest £92} x 105 in each. 

By investing £921 I get income of £4}. 

M „ £92} X 105 1 get income of £4} 

X 106 or £472}. 

Again, by investing £105 1 get income of £5}. 

„ „ £92} X lp6 1 get income of 

£5} X 92} or £4S5|. 

Henco the 5} stock at 105 is the better in- 
vestment. 


Students must distinguish between Stock and 
Cash. Income comes from Stock, not Cash. 

Find my income if I have £1200 of 3 per cent, 
stock at £106}. 

I have £1200 stock ; each £100 stock brings 
mo £3 income, £1200 brings me £12 x3 or 
£30 income. 

Find my income if I invest £700 in the 4 per 
cents, at 102. 

This £700 is canh, not stock. You must find 
how much stock it will buy. 

£102 cash buys £100 stock 


£1 


»» ♦» 


noo „ 



,36,000 
' 51 ' 


Now each £100 stock yields an income of £4. 

4 

£1 stock yields an income of £-^. 


35,000 ^ , . r 1* 4 

stock yields an mcome of x 


■ • 61 
£35^ -1400 


51 


51 


, i.e. £27, 


INDICES* 

We havo seen that a* xa*=a**^^=^a*® 
and that a® -f- a* — a*““* ■» a*. 

Henco a”* x 

and or -- 

o'* 

Suppose wo havo an index in the form of a 
fraction — say J. a* means a squared; what 

does o^ mean ? Let us multiply o^ by : 

Then xo^ 

Hence is an expression which, multiplied 
by itself, i.e, squareil, gives o, (a^)*==a. 
Take square root of each side and o J 

In the same way 
♦.«. the 8^^ root of a. 
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' .V *''■ . 6 

What do wo moan by or Y 
J xJ 

that 28 (a^)* ; take the cube root of each side 

and 

a 

To find the meaning of where a and k are 
pbsitive integers : 

a 8 *j<r 2# 

a^xo^ -^a^ 

8 s 8 i * * 8 a 
(fi x<f 

8 8 8 k» 

(f xa^ xa^ , . . to A: factoi*8=-a^ 

-a«, 

8 

i.c, a® multiplied by itself k times 

Take thc3 root of each Bide, 

8 

and a^~ 

Find the meaning of a®. 
am xa^ is tnie for all values of m and n. 

If fw«^0 
am^a^ 

and a® 

-o”. Divide each side by a”, 

, - a»» 

and a® — -r 

an 

rrsl. 


Find the meaning of x~^. 

Multiply cr® by x""^. a: a;"“*«=a;^‘h'*8)-=a^a— a 

= 37 ® = !. 

/, a?”^=s~=*th0 reciprowil of ir®. 


Find the meaning of c^-n. Multiply it by on, 
then 0“** X on ^ a-n'^n -- qO ^ j 

Divide each side by on. 


and 



Prove that o’n-r-on -*-:=o’n-n. 

aw-^an^o’n x-^ 
an 

=an* xo-n 

=o»»-n. 


Prove that {a»n)n=a>»n. 

a»» X o’” X on* = a’n'^»n-Hn 
a*n xo’n to n factors = on»n=r:a»nn. 

Prove on xfcn xcn=»(a6c)n. 

(<l6c)n^(o xo xo ... to n factors) x (6 x6 x6 
... to n factors) x(c xc xc . , .to n factors) 
, asaon X 6** X cn = onjf^ncn ^a6r)n. 


Find the value of (a6)n where n is negative. 
Let n= — fc, then {db)^ ~ {ahy* 

= onftn. 


Lot US return to the study of descending powers 
of X. We already know that a?S a?®, a;*, a? are 
descending powers of x. Let us call x^. De- 
scending powers of x are . . , 


X'', x*f .r®, x\ a ^ a;®, a;”**, 3?“®, 37"“®, a?""*, a?""®, &c., 

K 4 t ^ ,11111 

or 37®, .r®, a-®, x\ x, 1, &o. 

it 37 * 37 ® 37 * a?“ 

Exercises . — Simplify 1 


V?/-V 


-( 16 a;y) 

1 


r\ 


(lOijy) 

1 


i 




10 X'^}^ x'^ 2 /® 

1 

2 .rM 

1 

a 


.a g. 

Simplify x” x.t— •-*. 


Simplify x (o"''6“^c“’*r5’, making 

direct, use of the nilos. 


Expression 

-(a 6 -V‘)ix(a-* 6 -V*H 

==« W xa 
=al x6o xco 
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Multiply a^—2+o ^ by a^—a^. 
a^— 2+a~^ 


ai+i_2a*+a“*+* 

-o^~S-|.2o~S-g~H 

o’— 3o^+3o o ". 

Divide &c*‘4-6a;®^--3a;“'^*‘ by 

Arrange in deecoading powers of x, 

6x^ - 3x-»* ) 6a;»« - HxT^ - 3x'"^*‘(x2»* ~ 1 

5x3«-3x« 

}-5x~»* h Sx”-*” 
4.6x-»M-3£2« 

Find the square root of 4x^-~12x^+25— 24x“^ 

J‘ix^-l2x^+25—2ix~^-[-Ltix~- ( 2a;* -;{ 

’ .1 \ . . -5 


4x 


-j~4x 




4x 


^-3 —12*^ 


12** +26 
-12*^ -t 0 


4xf — O+dx” 


16—24* ^ + 16* ^ 
16-24*“^ + 


A _3 l 

Square root ~ 2x’‘ — 3 4- 4x . 

These exorcises require much thought. 'J’o 
find the square root of 4x^ wo ask what term 
multiplied by itself will give 4x^. 2x2 = 4. 

Now x^ =x* XX*, whore /c= J of 

=x^ xx^. Hence ^ 4x^=2x^. 

Again, in the lost part, we divide 16 by 4xJ. 
Now 

4xf ^ 

Henoe 4x^ x4x“^ = 16x® 

=-16x1 

«16. 


SURDS 

A surd is an irrational quantity, i,c, a quantity 
whose roots cannot bo exactly obtained. Ex- 
amples of surck are \/3, 'V% ea\d so on. 

In alg ebra Va is a surd, so also ^/a^-\-ad -{ 6®. 
But V o*4-2a6-f &* is not a surd, for the square 
root of a*“l-2a6-4-6* can be found exactly. 

Still we may for convenience write a rational 


quantity a surd. For instance,^' may be 
written V^16, x may be written Vx=* or 
or (i.c. the A:th root of x*). 

A surd of one order may be transformed into 
a 8ui*d of another order, e,g, 

S/si 



Surds of dift’eront orders may be transformed 
into surds of the same order. Take a / a and 

Va^a-J-S/^ 

Which is the greater, \/5 or ? 

=.5^ -=4/5’='?/m 

10^=10^-- - VIoo 

a/. 5 is the greater, since 125 is greater than 100, 

Express as surds of the same lowest order 

We saw that a ratioxxal quantity can bo 
written in surd form. Thus 
Hence we may write 4 times V 2 os 4\/ 2 or 1 6 
times V 2, i.e, \/l 6 x\Z 2 =\/ 16x2 = V 32. Con - 
versely \Z 32 —\Z 16x2 =\/ 16 x\/ 2 =s4\/ 2. The 
surd V 32 is said to bo leduced to its simplest 
form when it is written 4\/ 2. 

Express \/l47 and V27a^ in their simplest 
forms. 

Vu? =V49 x\/3 = 7\/3. 

=\/ 9x3 xa* xa x6* xb 

—VS X V 3 X V or X V o X V 6® X V^* 
xy/b 

= 3 xV 3 xct xV axh xh x\/b 
X V3 xV o xy/h 
-^3a6®V3xax6 
= 3a6®V3a6. 

Conversely we may reduce a simple suiri to an 
entire surd, e,g, 

uVb =- Vn® X V6 
=Vi^ xVe 

«= Vl96 X 5 

«V980. 
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When"ii|rd8 have the eame irrational factor 
they are said to be like or smUar surds ; e.g. 
V 7 and 5\/ 7 are like surds. So also and 
are like surds, since 6'^16»6'^^x2 
=6(1?^ x2^=*12i?/2. 

We can add surds only when they are like. 
For example, sV 46 -fV 20-f 7V 6 
= (3\/9 W5)+{Vi 
-(3 x3V6)+(2 xV6)+7\/« 
=9V6+2V'6+7\/6 
=.(9+2+7)\/5 
=18\/6. 

Find the value of 3\/T47 — Ja/J— \/^. 
Expression 

-(3v/49 xy3)-{iVj)-{V^ 

=(3 

»2i\/r-5Vf-jvf 

-2lV3-(5A/j xVf)-(jV| x\/f) 
-21V'3-(J xj\/3)~(i xjVii) 
-21\/3-iV'3-J\/3 

-(21-#)\/3 

-20i\/3 

>siVf 


Multiply by 

Product ^aJt^ ab^ 
*=sa6®\/a6*6 

-o6WS6 

^dbh/ ah 

Multiply by 2v/6* 
Product =(6 X 2^) X (2 x fi^) 

=(6x2^)x(2x6^) 

»=6y2»x2 v^ 

= 0 x2 X ^2* x5* 

= 12\/4xm» 

= 12J2''600 


Division of Surds . — Divide SV" 2 by 4V3. 

2\/2 

Arrange ihus : Multiply numerator and 

4v/3 


denominator by some quantity that will make 
the denominator a whole number. Multiply by 


V3. 

Then 


3^2* 3\/2 xVz 


3\/2 x3 

“Ws x '3 

3X^6 
"'4 x3 


Multiplieation of Surds . — ^In multiplying two 
surds of the same order we multiply the rational 
factors together and the irrational factors to- 
gether. For example, 4^2 x3\/3«4 x3 xVs 
x\/3« 12^21^=- I 2 V 6 . 

For a ifx x h %fy 

1 1 

moas? X fey* 

1 1 

»^dbXfx\fy 

■=»& 

Mtdtiply Sx/g" by ViT 

Product = 3x/ 8 x6 
<=3x/48 
=.3\/ITx3 
™3x/T6 xx/s 
“3 x4 xx /3 
-12\/3. 


4 

Divide 6\/3 by sVTF. 

Multiply each by iJ^12 and 

6\/3 6>/3 x^l2xif/i2 6^/3 x ^12 x ^12 


61^12 5^^ xi£ 5^12 xi?/l2^ 

6-^12 xi2 xl2 

6-\/3 x'^12 xl2 

Vs x'^144 Vz* X </l44» 

60 

10 

10 

4^3* xl44»_ 



10 



S/Z* x(2 x2 x2 x2 

x3 x3) x(2 

x2 x2 x2 x3 x3) 


10 

5(3 x3« x 2*^x2* 65/rx2» 3^12 ae/^rr 
10 “ 10 “ 


The aim in division of surds is to rationalise 
the denominator. The cube root of 12 (VlF) 
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does not oom? rational until it is multiplied by 
itself, and then by itself again. 

Suppose we have to divide by 

V/4— V3. How do we rationalise Vi— VsT 
If we multiply V^ by V^ we obtain 4 j simi- 
larly VS xV3«3. 

Multiply VJ— Vs by VI+V 3 and we have 
(V4J*-(V3)®«4-'3«=1. 

tx V 4 +V 3 (V4-fV3)(V44-V3) 

<7r:7S~ (v'4--v 3 )(V?+vS i 

(V4+V3)» 

“ 4-3 

4+2\/4V3+3 
“ 1 

«= 74-2^4^3 

-7+2 x2V3 

=7+4^3. 

Simplify X (Oxford Exam., 

24V3 V3-1 1809.) 

2 

Multiply Ist fraction by ^ 2nd by 

V3+1 

TI+i' 

Then expression 

(2-V3)(2-\/3) 2}/Jx{\/3+l) 
(2+V3)(2--\/3) ''(V'3— 1){V3+1) 

{2-'V/3)» ^.2v/3(\/3+1) 

^ 4-3 ^ SPl 

4~4V’3+3 2\/3v'3+2V^ 

- j X ^ 

_ {7-4\/3) x(6+2v/3) 

“ 2 

42+14\/5-24V3-8 x3 
2 

42-24-l<}\/S’ 

” 2 

18-10\?|. 


-0-6a/5. 


2\/3{2-V'3) 4'V^-6 1-. . . 

(TTTIicT?::!) “TTTs 

(4V3'-6)(l-yj) 

“(1+V3)(1-V3) 

10\/5'-18 

1—3 

10\/3‘-l8 

-2 

18-10\/3 


-o-sVs! 


Square Root of Binominal Surds 

(Vo+Vf)*-* - (Va)H2VaV6 + (V 5 )» 

“ 04 - 2V 064-6 

= (ci4”6)4”2'V 06 

^the sum of (Vo)* and (VS)* and 
twice V o iuto V b. 

l^et us find the square root of Vo -Vso. 
Suppose '\/a—‘\/b is tho square root; then 

Vo— VsO ~ Va+6— 2s/a6> so that o+6— 0 

and X 20 =2^20. 


o and 6 must bo two numbers whose sum is 9 
and whose product is 20. By inspection 6 and 
4 are these numbers. Hence 


Vo" -v'so- V6+4— 2v'6 x4 

=V'5-V'4 

-VH-a. 


By inspection we can write down 


Ve-Vss. 





x2 



We have to find two numbers whose sum is 12 
and whose product is 3S ; 7 and 6 are these 
numbers. 

V 12 - Wag VT-Va 
yu-^ ^Kv'u-ViS), 

iS 

Find the square root of 8+4^^. 

8+W3-2(4+2^) 

V 8+4V3- V 2(4+2\/3) 



A shorter and more direct way ie to write 
expression thus : 
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Find numbers whose sum is 4 and product 3. 
They are 3 and i. 

=V2(V'3+'s/T) 

Find tho square root of +\/ o*— 6^ 

Find two numboins whose sum is 2a® and whose 
product is a* —6*. These are a®-f 6® and a®— 6®. 

== Vo«TFh Vg* -b'^ 

__ 

'<**+6* , /a>-62) 

~r*+V“2“ 

The square root of a rational quantity cannot 
be partly rational and partly a quadratic surd. 
Let A; be a rational quantity and suppose its 

square root is a+V^ 

Then 's/k~a-\-\/ 1. Square each side and 

or 2a\/r=-a*+<-A;; 

2a 

a rational quantity is equal to a surd, which 
is impossible. 

If then x—a and yHc—X^b. 

For if X is not equal to a, lot x 
Then a -f* ^ *4” A; «= a "}“V^ 6, 

i,e. y/h^t-^y/ kt which is impossible. 
Therefore x^a and '\/k=‘\/h, and if x-\-'\/k 
=a4-\/^ then a?— VF*=a— 

Equations Involving Surds, 

Solve 7 — V a: —4 —3. 

Transpose, and 7—3 — \/^~4 

t.c. 4«=A/a;— 4. Square each 
side and 16 4 

a? ^20. 

Solve \/3a5 + 2 -hV 3aj— 1 **s\/ 6aj4-5. 

(L.C. higher, 1012.) 

Square each side and 

3a!+2+2V'to+2 • V3x^+3a!-- l =6a!+6 
2V '3a!-f 2V'3a;-I =4 

VS+i •'\/3anr-2 



Square both sides and 

(3a;-f2)(3a;--l)-4 
9a;a^.3a;_2==4 
9a:* 4" 3aj — 6 **0 
3a;® 4“ a:— 2 =**0 
(3a;-2)(x4-l)«0 

aj« I or— 1. 


But on trial the root — 1 is not admissible. 


PROBLEMS 

Pipes and Cisterns. — pipe can fill a cistern 
in 4 houts, another pipe can fill it in 5 hours. 
How long will they take to fill it if both are 
open ? 

Call the first pipe A, the second pipe 13. 

A fills the cistern in 4 hours, 

.'. A fills 4 of the cistern in 1 hour. 

B fills tho (iistern in 5 hours, 

B fills J of the cistern in 1 hour. 

In 1 hour the part filled is 44-4, 

2% I'bo cistern. 

^^0 take 1 hour to fill 
^ takes 4 „ 

take „ 

But f J is the whole cistern. the cistern is 
filled in or 2^ houis. 

Two pipes A and B can fill a cistern in 
3 hours and 4 hours respectively ; another pipe 
0 can empty the cistern in 6 hours. If all 
three are opened at onco, how long will the 
cistern take to fill ? 

At the end of 1 hour A has filled J of the 
cistern. 

At the end of I hour B has filled 4 
cistern. 

Hence in 1 hour A and B fill j4-4, ^ of 

the cistern. But during this hour C has been 
emptying J of the cistern. 

Hence at the end of the hour 4 of 
the cistern, i.e. — ^ ci^em is 

filled. 

of the cistern is filled in 1 hour. 

^ >» >» »» “Aj »» 

18 »» » M hours or 

2^ hours. 

.4nfltaer ; 244 hours. 


"Work” Problems. — ^A can build a wall in 
6 days, B in 6 days, and C in 7 days. How 
long will they take working together ? 


A builds 4 of the wall in 1 day. 

^ ^ ,» 99 

^ f> 4 fl •• »| 


99 
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' A+B+O build of the wall in 1 day, 

-m 

S of the wall is built in 1 day, 
fflu 9* 79 99 , 1 Jt days 

tii „ ,, ^J?or liHMays. 

A, B, and C together build the wall in daya. 


A and B dig a trench in 3 days, B and C in 
4 days, C and A in 2 days. How long will each 
man take to do the work alone ? 

A+B do the work in 3 days, /. they do \ of 
the work in 1 day. 

So B-4-C do J of the work in 1 day 
C-f“A „ J 5, ,, ,, 1 »» 

A-l-B-f"®"!"^^”^ 4 ” A, i.G. 2(A“|-B“1"C) do 
J I i+J or 1 ^y- 

2(A-i-B4-C) — Divide each side by 2. 

Then A+B-j-O » — JJ. 

A, B, and C working together do J J of the work 
in 1 day. But A + B do J of the work in 1 day. 

C does if — I or if — ^ or ^ in 1 day. 

B „ ii-ior J|-i|or^\ 

A „ Ji-ioriJ-^^org?^ 

C does in 1 day, .‘.he takes ^ or 4f days 
to do the work. 

B does ^ in 1 day, .*. he takes ^ or 24 days 
to do tho work. 

A does ^ in 1 day, he takes ^ or 3f days 
to do the work. 

An»iver : A, 3^ days ; B, 24 days ; C, 4^ days. 


A and B sweep a street in 45 minutes. If A 
worked half as fast again ho could sweep it 
alone in 90 minutes. In how many minutes 
could B sweep it alone ? 

A-fB sweep ^ of the street in 1 minute. 
Suppose that A take x minutes if ho w^ork 

alone. Then he will sweep i of the street in a 

minute. If he is working half as fast again he 

will sweep G+r'O of the street in 1 minute. 


1,1.1 1 , A l\ 


X 2x 

,L+L 

2x 2*r 


But we know ho takes 90 minutes. 

2X‘ 

•— “90 minutes 

2a; -270 „ 

aj-136 „ 


Henoe A does the work in 135 minutes ; in 
1 minute he does of the work. But A+B 
do ^ in 1 minute. 

B does A— xin 

work in 1 minute. For the whole work he 
takes If ^ minutes, or 67J minutes. 

If 4 men can do a piece of work in 16 days 
which 6 women can do in 14 days, how long 
w’ill 6 men and 7 women working together take 
to do the samfi ? 

4 men do the work in 16 days, 

»» iV the work in 1 day. 

1 man does ^’ 7-4 or of tho work in 1 day, 

5 men do ^ of tho work in 1 day. 

6 women do the work in 14 days, 

„ ^ of the work in 1 day. 

1 woman does A -f* 6 or ^ of the work in 1 day, 

7 women do ^ of the work in 1 day. 

6 men + 7 women do ^.c. ^+^4 or 

of tho work in 1 day. Hence they do the 
whole work in days, i.e. 6^ days. 

Train ” Sums, — ^A train 1 76 yards is travelling 
at a speed of 60 miles per hour. How long does 
it take to pass a telegraph polo ? 

60 miles per hour = 60 xl760 yds. per hour 
= 60 xl760 x3 ft. per hour. 


60 x1760 x 3^, 

» . ■ ft. per min. 

88 

xS 

SQxfeO 


per sec. 


= 88 ft. per sec. 

Length of train = 176 yds. = 176 x3 ft. =628 ft. 


Stick a pin into the table ; imagine your pen 
is a train and push the pen past the pin. The 
pini point (the engine) has to go the length of 
tho pen (train) before the end of the pen (the 
guard's van) is at the pin (telegraph pole). In 
short, the pen (train) travels its own len^h in 
passing the pin (telegraph pole). 

The train's length is 528 feet. How long will 
it take to go its own length ? 

It goes 88 ft. in 1 see. 

„ 1 foot in 860, 

„ 628 ft. in or 6 seconds. 


3 

”*2aJ 

3 

A does sr In 1 minute. 

2x 

„ the whole work in -j- minutes. 


An express 80 yards long, travelling 40 miles 
per hour, meets a goods train 100 yards long 
travelling 30 miles per hour. How long do they 
take to pass each other ? 

The trains approach each other at a rate of 
40 +30 miles, or 70 miles per hour. We may 
suppose that the goods is stationary and the 



484 


ARITHMETIC AND ALGEBRA 


express is passing it at 70 miles per hour. Draw 
two straight lines to represent the trains. 

Express (80 yds.). 

A ► 


A in moving to K must move through 75+105 
yards, the sum of the train lengths. 

The rate is IS miles per hour. 

60 miles per hour » 88 ft. per see. 


Goods (100 yds.). 
B 


1 mile „ 


_88 
60 ” 


Let A be the guard's van of the express, and 
B the guard's van of the goods. By the time A 
reaches B it must have travelled the sum of the 
lengths, or 80+100, t.e. 180 yards. 

Now we imagine the goods is standing still 
and the express is travelling at 70 miles per 
hour. How long will the express take to go 
180 yards, or 640 feet ? 


60 miles per hour = 88 ft. per sec. 


1 mile „ 

70 miles „ 


60 


44 

x7«S| 


8 


308 ^, 

or -r- ft. per see., 

o 


We have tofind how long the express, travelling 
at 70 miles per hour, takes to go 180 yards or 
180 X 3 feet, 

308 

The express goes ft. in 1 soc. 

» » 1 ft. in + secs. 


w 


i.x . lx 540 
„ 540 ft. in secs, 

«= 640 +^g^a goes. 


186 

m 

w 

77 


405 
“ 77 


ft 


ft 


seconds. 

Henoe the trains take 5^9 seconds to pass each 
other. 


An express 75 yards long travelling 48 miles 
per hour overtakes a goods 105 yards long 
travelling at 30 miles per hour. How long will 
it take to pass ? 

The express passes the goods at the rate of 
48—30 miles an hour, i.e. 18 miles per hour. 
Imagine the goods to be stationary and the ex- 
press to pass it at 18 miles per hour. 

Let A be the guard’s van of the express, 
and K the goods engine. 

Express (75 yds.) 

A~ 


K 


88 X 18 . 

18 miles „ as— __ It. per sec. 

88 X 18 

The express goes — — - feet per second, how 

long will it take to go 76+106 yards, t.e, 640 
feet ’ 

It goes — — ft. in 1 sec. 


1 foot in 


1 


88 xl8 


60 


60 

88x18 

=640+— -rr— secs. 
60 


1.*) 

m 

W 16 
X 225 

11 


=20^^ seconds. 


A train going 30 miles pt^r hour passes a man 
walking in the same direction at 3 miles per 
hour, and goes by him in 10 seconds. What is 
the length of the train ? 

The train passes him at the rate of 30— 3 miles 
per hour, ix. 27 milc^ per hour. 

In 1 hour or 60 x 60 seconds train goes 27 miles. 


In 1 second train goes 


27 


60 xOO 


miles. 


In 10 seconds train goes miles. 

X 


or ^ mUe. 

^milo .1x1760 x3 ft. 


44 

3 xU^Q x3 
-396 

— 132 yards. 


In 10 seconds the train goes 132 yards, but 
in passing the man it goes its own length, 
Henoe length of train is 132 yards. 


Goods (105 yds.). 
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A train 176 feet long is travelling at 46 miles 
per hour and it overtakes a train going at 
30 miles per hour» How long does the first 
train take to pass a passenger in the second 
train ? 

The trains are travelling in the same direc- 
tion, hence the fast passes the slow at a rate 
of 45— 30^ or 16 miles per hour. The fast train 
in passing the passenger in the slow train must 
go its own length, 176 feet. How long will it 
take ? 

It goes 15 miles per hour (^.e. of GO miles 
per hour) or 22 feet per second. 

It goes 22 ft. in 1 seo. 

„ 1 foot in ^ sec. 

176 

„ 176 ft. in secs,, or 8 seconds. 


Races and Games. — ^lu most races all com- 
petitors start from the starting line. If a great 
lunner were to run against a mediocre runner, 
the sports committee would arrange for a handi- 
cap race. In a handicap race the poorer runner 
gets a start. The grcjat runner has to start 
from “ scratch,” i.e, the starting line, but the 
other man has, say, 100 yards of a start in a 
mile race. The good runner has to run 1760 
but the poor rminer has to rmi only 1660 yards. 
In a problem if we are told that A can beat B 
by 90 yards in a mile race, wo may imagine B 
to have 00 yards of a start. A runs 1760 yards, 
B runs 1760-90, or 1670 yards. Both will 
reach the tape at the same instant. 

In a mile race A can boat B by 80 yards, 
B can boat C by 80 yards ; by how many yards 
can A boat C in a mile race ? 

A beats B by 80 yards, while A runs 
1760 yards B runs 1680 yards. 

B beats C by 80 yards, while B runs 1760 
yards C runs 1680 yards. 

Find how far 0 runs while B runs 1680 yards. 

While B runs 1760 yds. C runs 1680 yds. 


1 yd. 


1680 yds. 


«1603t^ yards. 


1680 

1760 

21 


840 


If A, B, and C all run together a mile race, 
when A has gone 1760 yards B will have gone 
1680 yards, and 0 160^ yards. A therefore 
beats C by 1760-1603^, or 156^ yards. 

In a mile race A beats B by 32 yards and 0 
by 48 yards. By how much can B beat C in a 
race of 1080 yards ? 

A goes 1760 yards while B goes 1760—32 or 


1728 3 ^rd 8 , and C goes 1760 —48 or 1712 yards. 
Thus in a race of 1728 yards B beats C by 
1728-1712 or 16 yards. 

In a race of 1 728 yards, B beats C by 16 yards. 
In a race of 1080 yards, B beats C by 

10 

or 10 


In a mile race A boats B by 20 yards, and 
C by 30 yanls. By how many yards could B 
boat C in a race of a mile ? 

Let us work by ratio. While A runs 1760 
yards, B runs 1740 yards, .*. A’s rate is to B’s 
rate as 1700 is to 1740. This is expressed > 

A 1760 
B 1740 


Similarly 


A 1700 
C*'l730 


-Nn 


g is to -^08 


1760. , 1760 
1740 1730 


or 


that is 


A 1760 
B^1740 
A 

C 1730 

A^A 1760 , 1760 
B ’O' 1740 1735 
A C ^Xt;(S(^1730 
B A 1740 
C 1730 
B"1740’ 

B 174 
C 173 


or B is to C as 174 is to 173. 


While B runs 174 yards, C nuis 173 yards. 

8«0 

While B runs 1 760 yards, C runs yards 

87 


or 1749 If yards. 

B thus beats C by 1 760 — 1 749 |f or 10 yards 
in a mile race. 


A can boat B by 40 yards in a mile. If A 
starts from scratch and B has 16 yards’ start, 
what distance will each have covered when they 
are exactly level ? 

A gains 40 yards on B in a race of 1 760 yards. 

1760 

A gains 1 yard on B in a race of yards. 

A gains 16 yards on B in a race of 


1760x15 

40 


«660 yards. 


When A is 660 yards from scratch, he is level 
with B. But B started 15 yards in front of 
scratch, hence B covers 660—15 or 645 yards. 
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An express A travelling 50 miles an hour 
leaves Edinburgh for London at 9 a.m. At the 
same hour an express travelling at 60 miles an 
hour leaves London for Edinburgh. If the dis- 
tance between the two cities is 405 miles, which 
is farthest from London when they meet ? 

This appears to be a difficult problem, but in 
reality it is a “ catch.” Suppose th^ trains 
meet at York, then both are the same distance 
from London. 

** Stream ” Sums. — man can row 4 miles an 
hour on still water. Suppose ho rows down a 
stream flowing at the rate of 2 miles an hour. 
In 1 hour he will row 4 miles, but the stream 
will have carried him 2 miles down, hence he 
will be 6 miles down stream. Hence his rate 
with the stream is 4+2 miles per hour. 

Rate with stream = rate in still water 
+ rate of current. 

So rate against stream = rate in still water 
— rate of current. 

Let r be rate in still water and c the current. 

Then f+c =rate down stream, 
f— c=rate up stream. 

Add, then 2r~rate down stream +rate up 
stream. 

Then divide each side by 2 , and 

r = J (rate down stream +rate 
up stream). 

Rate in still water « J the sum of the rate 
with and against the 
current. 

If a man rows 16 miles in 6 hours against a 
stream, which flows at 3} miles per hour, in 
what time will he perform the return journey ? 

16 miles in 6 hour — 2 § miles in 1 hour. 

Rate up stream =rate in still water— rate of 

stream, 

2 §— rate in still water— 3 J, 

transpose 2|+3J— „ „ 

6 ^ == »* 99 

Rate down stream —rate in still water + rate of 
stream 
=s6j+3J 

— Of miles per hour. 

Coming back he does 9g xxiiles in 1 hour, 

99 99 

99 »» 


Anwer.— 

A man rows 10 miles down stream in 2 hours, 
and he can row 6 miles up stream in the same 


1 mile in hours, 

1 • 1^x3 

48 , 19 . 

1 J J hours. 


time. Find his rate in still water and raite of 
current. 

Rate with current » 10 miles in 2 hrs . 5 miles 
an hour 

„ against „ 6 miles in 2 hrs. 

miles an hour. 

Rate in still water ^ ^ (sum of rate with and 
against current) 
-J(5+3) 

=4 miles per hour. 

Rate with current — 5 miles per hour — rate 
in still water h rate of current = 4 + rate of 
current. 

4 + rate of current =6 miles per hour. 

. ‘ . rate of current 5 — 4 ~ 1 mile per hour. 

A man rows 18 miles down stream in 4 hours 
and returns in 12 hours. Find his rate in still 
water and also the rate of the stream. 

He rows 18 miles down stream in 4 hours, 
rate with stream = 4J miles per hour. 

He rows 1 8 miles up stream in 12 hours, rate 
up stream = 1 J miles per hdur. 

Rate down stream, t.e. 4 J=rate in still waior 

+rat 0 of stream. 

Rate up stream, i.s. 1 ^ =rato in still water 

—rate of stream. 

Add, 4 J -j“ 1 i 2 (rate in still water), 

. 6=2 (rate in still water), 
3 »rat© in still water. 

Now rate down stream —rate in still water 

+rate of current, 

that is 4 J = 3 +rate of current. 

Transpose 4i — 3 =rato of current 

1 J =rate of current. 
Answer . — 3 miles ; 1 J miles. 

Clock Sums. — ^In a clock the minute hand 
(M.H.) moves over 60 minute spaces, while the 
hour hand (H.H.) moves over 6 minute spaces. 
The M.H. thus gains 56 spaces on the H.H. in 
1 hour. 

How soon after 1 2 o’clock will the hands of a 
watch bo together V At 12 o’clock the hands 
are together. By the time that they are to- 
gether again the large hand M.H. must have 
gone once round the clock’s 60 spaces. Now in 
1 hour the M.H, gains 56 spaces on the H.H. 
How long will it take to gain 60 spaces ? 

55 spaces take I hour. 

12 

60 „ hrs., 1 ^ hrs., or 1 hr, 5 mins, 

27^^ secs. 

hours after 12 is 5 minutes 27^ seconds 
past 1 * 

Find the time between 3 and 4 o’clock when 
the angle between the two hands of a watch is 
a right angle. 

At 3 o’clock the hands are at right angles to 
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each other, and the M.H. is 16 minute spaces 
behind the H.H, When next they are at right 
angles the M.H. must have gain^ 30 minutes 
on the H.H, How long will it take to gain 
30 minutes t 

It gains 56 spaces in 1 hr. or 3600 secs. 

6 



A watch, set correctly at noon, indicates 


10 minutes past 9 the same evening when the 
true time is 10* What is the true time when 
the watch indicates 11 that evening ? 

In 10 hours the watch loses 50 minutes, hence 
9 hours 10 minutes on the watch = 10 hours 
correct time. 

11 hrf, on the watch * , 

1 1 

The true time is therefore midnight* 



GEOMETRY 


In studying geometry we accept certain 
truths which are self-evident, and we call these 
truths oxiomB. We say, for instance ; Things 
which are equal to the same thing a/re equal to 
one another. To prove this would be as useless 
as to prove that Mr. Brown is not Mr. Smith. 

The axioms we use in geometry correspond 
to the primary rules of arithmetic. They are : 

(1) If equals be added to equals the sums are 

equal. 

(2) If equals be taken from equals the re- 

mainders are equal. 

(3) The same multiples of equals are equal to 

one another. 

(4) The same parts of equals are equal to one 

another. 

The Point , — Suppose I make a tiny hole with 
a pin on the top of a table. I ask a boy to tell 
me the size of the hole. He will probably reply : 

It has no size at all ; it has no length or no 
breadth. It simply marlcs a position.” The 
geometrical dednition is : A point has position 
but no magnitude. Clearly this definition is 
not exact : the smallest point made with the 
sharpest needle or pencil has some length and 
breadth. 

Tfie Line , — ^If a snail crawls across the floor 
it leaves a trail behind it. So if a pencil is 
drawn across a page it leaves a trail behind it. 
A line should be looked upon as being traced 
by a moving point. In geometry we say that 
a line has length but no thickness, but the 
finest line has some thickness. 

If the snail keeps moving in one direction — 
say, due north — ^its' trail is straight ; hence a 
straight line is a line traced by a point that moves 
in one direction. A crooked or curved line is 
always changing its direction. 

If the snail moves from a point A to a point 
B, keeping one direction during the journey, he 
leaves a trail which is straight. It is obvious 
that whenever the snail wants to go straight 
from A to B it wiU traverse the same path. In 
other words, there can be only one straight line 
joining two points, since a straight line is the 
shortest distance between two points. 

The Angle , — ^When two straight lines meet at 
a point they form an angle. A child might 
dei^e an angle as a comer, but in geometry 
an angle is associated with rotation. 


The figure is a clock face ; O is the centre, and 
OX is a hand. If the hand be moved backwards 



to the position OP, tho movement is a rotatory 
one, i.e, O remains fixed. OX is said to have 
moved through an angle, and tho angle is called 
the angle XOP. Lot OX be moved to the 
position OY, so that OY is perpendicular to 
OX. The new angle is the angle XOY. Angles 
are measured by degrees. If the line OX is 
rotated right round in a circle it travels through 
360 degrees (written 300®) before it again reaches 
its first position. A glajice will tell that OX 
has moved through \ of 300®, i,e. 90®, when it 
takes up the position OY. Tli© angle XOY 
(usually written lXOY or XOY) is on angle 
of 90®, and an angle of 90® is called a ri^t 
angle. An angle which is less than a right 
angle is called an acute angle — e,g, L XOP. An 
angle greater than a right angle but less than 
2 right angles (180®) is an ^luse angler^,g, 
^XOR. 

When OX has taken up the position OX^ it 
has rotated through a half-circle, i,e, a semi- 
circle. Evidently it has rotated througji 180® 
or 2 right angles. What angle does it make 
with OX ? Here the child's definition of an 
angle as a comer fails, for XOX' is a straij^t 
line. The angle XOX^ is known as a straight 
angle, and a straight angle contains 1^®. 
When OX reaches the position OS it has rotated 
through more than 180®. The angle XOS is 
known as a teflese anqle. So also the angle 
XOT is a reflex angle. 

Note that when the hand has taken the 
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poeition OY* it has rotated through 904-90+90 
degrees, or 270®. 

The above hgore shows us facts that are 
evident without proof. The line XOX^ is a 
straight line ; siimlewrly YOY^ is a straiglit line. 
These straight lines cut one another (intersect) 
at right angles. For ^XOY = 90®, z.X'OY 
«90®, Z.XW»«90®, ^XOYi«90®, Hence 
L XO Y « L X*0 Y == L X*OYi == L XO Y^ 

Hence if one straight line (OY) is perpen- 
dicular to another straight line (XOX^) the 
adjacent angles (XOY and X'OY) are equal to 
one another, and each is a right angle. 

Again, consider the angle XOP. Add to it 
^POY, and L XOP+ L POY -XOY - l 90®. 

Transpose, and iLXOP = 90®— Z-POY. Call 
2 LXOPa,and lVOY p, 

”*Then a =* 90® — /?. 

Similarly fi — 90® —a. 

A set-square will show that in this figure 
OR is perpendicular to OP, hence Z-ROP is 
a right angle. 

YOR - L ROP ~ L POY 
- 90®-)3 

-lXOP. 

We can also show that L X^OR — L YOP =/?. 

L X^OR = L X^OY- c ROY 
-90° -a 
— 

-4. YOP. 

When two angles aro separated by an arm 
(e.g, ^.XOP and Z.POY, separated by OP), 
the cuigles are said to be adjacent to each other. 
When two straight lines cross one another, the 
angles made are said to be verticaUy opposite, 
e.g. L XOY is vertically opposite to L X*OY^ 
BO L X'O Y is vertically opposite to L XOY^, 

Is /.X^OR vertically opposite to /.XOT ? 
It is not, for although XOX^ is a straight lino, 
ROT is not a straight line. 

Fig. 1 may be used to illustrate the definitions 
relating to the circle, but before we define a 
circle we must define a plane. A plaane is a 
fiat sUiface, such that if any two points be taken 
on that sui^ace, the straight line joining them 
lies wholly in that surface. A page of this book 
is a plane ; if I make two dots on this page, the 
straight line joining them must lie on the 
Burf^ of the page. 

A circle is a plane figure bounded by a line 
traced out by a point whi^ moves so that its 
distance from a given fixed point is constant, 
i.e. always the same. In Fig. 1 the point X 
moved and took up the positions P, Y, B, X^ 
S, Aa The line travers^ by the point X is 
called the circumference of the circle ; the point 
O is the centre of the circle. The line OX is 
known as a radiue of the circle XYX^Y^ ; hence 
OP is a radius, and OY, OR, OX^, OS, &o., are 
radii. Since OY, OR, OX^ Ac., represent the 


hand OX turned round counter-clockwise, it 
follows that all radii of a ckclo are equal. 

A diameter of a circle is a straight line which 
passes through the centre and is terminated 
lit each side by tho circumference. XOX^ and 
YOY^ are diameters of the circle XYX^Y^. Is 
POS a diameter ? Obviously not, since PO 
and OS do not form one straight line. 

A semicircle is a half -circle. XYX*, YX^Y^ 
X‘Y^X, y^XY are semicircles. An arc of a 
circle is any part of its circumference, e.g. XP, 
PY, YR, &o. Is a semicircle an arc ? No ; the 
arc XYX' is the part of the circumference a 
fly would traverse if walking round from X to 
X^, but tho semicircle XYX^ is tho whole space 
enclosed by tho arc XYX^ cuid the diameter 
XOX». 

In geometry wo take it for granted that we 
may halve or bisect a line or an angle just as 
we halve an apple. Wo also take it for granted 
that : 

(1) A straight line may be drawn from any 

ono point to any other point. 

(2) A finite straight line [i.e. a straight line 

of fixed length) may be produced to any 

length. 

(3) A circle may be drawn with any point as 

centre and with any length as radius. 

The above are known as Poetnlates. Except- 
iiig those self-evident facts, we take nothing for 
granted ; we must prove all things by theory. 
I can take a set -square and make two angles of 
45® each ; but although I prove by measurement 
that those angles are equal, I am not proving their 
equality by geometry. Yet geometry allows 
mo to take a pair of Bcissors, cut out ono angle 
and place it or superpose it on tho other. We 
call this process superposition^ and we apply one 
figure to the other. 
a and are two P p 

angles. I cut out a, 
ami lay it on so 

that AB lies along eV 

SK. Then if a—pr b ^ K 3 

AO will lie along SP. 

This figure shows that the length of the arms does 
not affect the size of the angle. KS is obviously 
shorter than AB, yet the Z.BAC — ^KSP. 

Theorems and Problems. — A Theorem proves 
the truth of a geometrical statement ; a Problem 
performs some construction. An example of a 
theorem is : If two straight lines cut one another^ 
the vertically opposite angles a/re equal. This is 
stated as a fa.ct ; all we have to do is to prove 
the fact. On the other hand, the following is a 
problem : To draw a straight line perpendicular 
to a given straight line from a given external point. 
Here we have to construct a figure. 

AND AnOIJSS 

The adjacent angles which one straight line 
makes with another on one side of U are together 

i6a 
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equal to two right anqleo. (Euclid, I, 13. — 
Theorem.) 

Instead of drawing a hgtire, let us look at 
Fig. 1 again. OP is a straight line meeting the 
straight line XOX^ at O and forming two ad* 
jacent angles, XOP and X^OP. 

It is required to prove that ^XOP-f 
2 right angles ~ 1 80®. 

Proof. — We know that OP and OX^ are 
positions of OX rotated round O. Obviously 
OX is rotated through 90® when it is in the 
position OY, and through another 90® when it 
is in the position OXS i e. when X i*eaohes X' 
OX has been rotated through 180® or 2 right 
angles. Hence the angles XOP+X^OP = 180°. 

Or again, a glance at the figure will show that 
Z.XOP=aaiKi ^X»OP=/?+a-f ^ ; 

L XOP-f L X^OP =a 4 

-2a4-2^ 

-2(a4.^). 

But we saw that a = 90° ; 

L XOP 4* L X^OP -2 X 90® 

-180® 

=2 right angles. 

Corollary. — In Fig. 1 we see that the sum of 
the consecutive angles made by straight linos 
which meet at a point is equal to foui* right 
angles, i,e, 300®. 

For OX in one complete revolution passes 
through 360°, i.e, four right angles. The siiiiio 
figure also shows that when two straight linos 
intersect, the sum of tho four angles fonnod is 
equal to four right angles. 

Note, — In Fig. 1 we have two angles, a and /i, 
whose sum is a right angle. These angles are 
said to be complementary to each other : a is 
the compleinent of p ; p in the complement of a. 

Li the samo figure the angle a and the angle 
X^OP make up 2 right angles : these angles are 
said to bo supplementary : tho angle a is the 
supplement of L XO^P, and vice versa. 

Ift at a point in a straight two other straight 
lines on opposite sides of it make the adjacent 
angles equal to two right angles^ these two straight 
lines togeiherform om straight line. (Euclid, 1, 14. 
—A llioorem.) 



AK ia the straight line. KS and KP are two 
straight linos meeting AK in K and making the 
adjacent angles SKA and PKA equal to 2 right 
an^es. 


It is required to prove that KS and KP are 
in the same straight line. 

Proof. — Suppose they are not in the same 
straight line. Produce PK to C ; then by sup- 
position PKC is a straight line. Hence by 
Euclid, I, 13, 

L PKA+ L AKC =2 right angles. 

But L PKA-f L SKA =2 right angles ; 

L PKA 4- L AKC = L P.KA4- L SKA. 

Subtract L PKA from each side of the 
equation, and Z-AKC=Z.SKA. 

Now iLATvC ia a part of Z.SKA, therefore it 
cannot be equal lo /.SKA. KC cannot there- 
fore be in the wiine straight line wdth KP. 

Produce PK to O. Then ^PKA*4^AKO 
=2 right angles — L AlvS4' L PKA ; 

LAK0=^LAKS. 

Hence KS and KO are in tlie same straight 
line. But KO is tlio produced part of KP, 
Tlierefore KS and KP are in the same sti'aight 
line. 

This theorem is the convei*se of Euclid, I, 13. 

If two straight lines cut one another ^ the verti- 
cally opposite angles are equal. (Euclid, I, 1.5. — 
A Theorem.) 



Let NS and BK be two straight linos inter- 
secting at O. It is required to prove that tho 
angle NOB is equal to the vertically opposite 
angle KOS, and that tho angle NOK is equal to 
the vertically opposite angle BOS. 

Proof. — Since OB is a straight line standing 
on the straight line NOS, 4B0N4Z.B0S 
=2 right angles. (Euclid, I, 13.) 

Again, since NO is a straight line standing on 
the straight line KOB, L NOB-f L NOK =2 right 
angles. 

iLBON+ ^BOS:- Z.NOB+ ilNOK. 

Subtract the common angle B&N (or NOB) 
and ilBOSar Z-NOIC, its vertically opposite 
angle. 


Similarly l BON « L KOS. 
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Proof by Rotation. — Suppose KOB originally 
lies along NOS. To reach the position in the 
figure, KOB must be rotated about the fixed 
point O (c/. a pair of scissors). Since KOB is 
straight, the arm OK will move through the 
same angle as the arm OB. 

Hence Z.BOS-Z-NOK. 

Exercise on Euclid^ /, 15 . — Let AO be a straight 
line bisecting Z-NOB, t.e. dividing it into two 
equal angles, AON and AOB. Lot AO be pro- 
duced to P. Prove that OP bisects the angle 
KOS. 

Proof. — ^AOP and NOS are straight linos inter- 
secting; z. AON = vertically opposite Z-SOP. 

Again AOP and KOB are straight lines inter- 
secting ; L AOB — L KOP. 

But by construction L AOB = L AON, which 
was proved equal to ZL SOP ; . Z- KOP — L SOP; 
hence L KOS is bisected by OP. 

'Nope . — ^The Z.NOB was bisected in tho follow- 
ing way ; O was taken as centre, and an arc 
of any radius was drawn to cut ON and OB at 
C and D. With C os centre and any radius, an 
arc was drawn, and with D as centre and the 
same radius, another arc was made to cut tho 
former. The point of intersection A was joinetl 
to AO. AO is the bisector of Z-NOB. 


DBF is a scalene triangle ; its sides are all 
unequal. 

When each of tho angles of a triangle is acute 
(i.e, less than a right angle), 
the triangle is said to be an 
acute-angled triangle. The 
As ABC, XYZ, and DEF \ 

are all acute-angled. g 3 \ p 

Wllen one angle of a 
triangle is a right angle, tho triangle is said to 
bo a right-angled triangle. The side opposite to 



the right angle is known as the hypotenuse. 
The ANLK is a right-angled triangle, the 
angle NLK being 90°. KN is the hypotenuse of 
the triangle. 



JC X 


Triangles 

A Triangle is a plane figure bounded by three 
straight lines. When all its angles are equal it 
is said to be equiangular ; when its sides are all 
equal, it is said to be equilateral. 

An isosceles triangle is a triangle having two 
sides equal. A scalene triangle has all its sides 
unequal. 

One side of a triangle is called the base, and, 
as a general rule, the side nearest the botU>m 
of the page is taken as the base. The angular 
point opposite to tho base is tho vertex. If the 
vertex is marked with capital A the base is 
marked with small a. 

ABC i» au equilateral 
triangle : the base BC, or 
a, was first drawn, then with 
centre B, radius BC, an arc 
was drawn ; and with centi*o 
C, radius CB, another arc 
was drawn to cut the first 
arc in A. A and C, A and B 
were joined. The sides of this trianglo aro all 
equal, for BC«BA, being radii of same circle, 
and CB*=CA, being radii of same circle. Hence 
AB=BC=CA. 

XYZ is an isosoeles triangle, having the side 
XY»8ideXZ. 


Wlieii one angle is obtuse (i.e. greater than a 
right angle) the triangle is called an obtuse- 
angled triangle, e.g. AOLK, where Z.OLK is 
greater than 90®. 

^Superposition of Triangles, dbe , — If one geo- 
metriciil figure, biniig superposed or placed on 
another, exactly coincide with that other, tho two 
figtu’ea are said to bo congruent or equal in all 
respects. 

C(jnaidor tho As ARQ and 
SxMK. 

(1) Suppose all we know 
about them is that AQ = SK. 

Can we prove them to 
congruent ? Lift A ARQ and 
place it so that A lies on S 
and AQ along SK. Since 
AQ=SK, the point Q will lie 
on (coincide with) tho point 
K. But we can prove nothing 
further. We cannot say that 
R will fall on M, l)ocauso we do not know 
anything about R’s position. 

(2) Suppose we know that AQ=SK and AR 
= SM. Superpose AAQR on ASKM so that 
AQ coincides with SK. Are wo sure that AH 
will coincide with SM ? We are not : we do 
not know the size of the angle A. If we know 
that Z. A = iL S, AR would coincide with SM, and 
since ARnSM, the point R would coincide with 
the point M. And since Q coincides with K 
and R with M, the strai^t line QR must coin- 
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cide with tho straight line KM t We liave just 
proved an important theorem : If two triangles 
have two sides of the one equal to two sides of the 
other each to each, and the angle included hy these 
sides equal, then the triangles are congruent, 
(Euclid^ I, 4.) 

In As ARQ and SMK, if AQ ^BK 
AIl«SM 

included A ^ A included L S 
then AARQZ ASMK 
%.e, QR=KM, 2.R«Z-M« 

Note . — ^The sign for “ is congruent to is — 

(3) In As ARQ and SKM, suppose we are 
told that AQ=SK, AR=SM, and QR-IOI. 
Are they congruent ? 

Superpose A ARQ on ASMK, so that AQ 
coincides with SK. Wo do not luiow the size 
of lA, and we therefore cannot toll whether 
AR lies along SM. Similarly we cannot tell 
whether QR lies along KM, because we do not 
know whether Z- Q — ^ K. We cannot there- 
fore say that the As AQR and SKM are con- 
gruent. 

(4) Suppose wo know that AR=SM and 
Z-ARQ=Z-SMK. Can we say the As are 
congruent ? Apply A AQR to A8KM» l>kat 
A coincides with S and AR lies along SM. Since 
AR«SM, R will coincide with M; hence AR 
coincides with SM. Now since lR~ lM, RQ 
will lie along MK ; but we cannot say that 
Q will coincide with K, for wo do not know 
whether or not QR=*KM. In this case we can- 
not say the triangles arc congruent. 

(5) Suppose we have given AQ=SK, QR 
«KM, and Z.R=Z.M, can we prove tho tri- 
angles congruent ? Apply A ARQ to A^MK, 
so that AQ coincides with SK. We cannot tell 
if QR will coincide with KM, because wo do 
not know wliether Z. Q =* Z. K. Similarly, be- 
cause we are not told that A A = ^ S, we cannot 
definitely say that AR coincides with SM. 
Hence we cannot prove the As congruent. 




Superposition of Circles , — Let the circles S 
and B have the same radius r. If S be lifted 
and placed so that its centre O lies on the centre 
Q of circle B, and the radius OK lies along 
radius QP, then K will coincide with P, sinoe 
OK *“QP In S let the radius OK be rotated 
through an angle of 30^, so that it takes up 


position OT ; and in B let QP be rotated 
through the same angle, so that it takes up posi- 
tion QN. ThenOK=OT»QP«:QN=f. If we 
apply S to B, so that OK coincides with QP, 
OT will lie along QN, since Z.O« z.Q*=30® ; 
and since OT — QN, the point T will coincide 
with the point N. Hence the arc KT will 
coincide with the arc PN. By moving the radii 
round through equal angles, we find that the 
path traversed by K coincides with the path 
traversed by P. Hence circle S « circle B. 




Superposition of Quadrilaterals. — Note.---A 
Quadrilateral is a four -sided figure. Let ABCD 
and PQRS be two quadrilaterals, having 

CB=:RQ 

AB=PQ 

Z.B-Z.Q. 

Let us prove the quadrilaterals congruent. 
Join AC and PR. 

Out out A ABC and apply it to AI^QK* R 
will coincide with it, boctiuse 
Since AB— PQ 
BC-QK 

included Z. B ^included Q 

aabcz. apqr. 

(Euclid, I, 4.) 

Cut out the remainder of tho quadrilateral 
ABCD, viz. A ACD. Can wo apply it to 
A PSR ? Wo cannot, for we know nothing 
about either A» except that AC«=sPR. Hence 
we cannot say that ABCD ^ PQRS. 

Suppose we have given 

AB-PQ 
BC=QR 
Z.B = z.Q 
/.D*AB=z.SPQ 
AD»=PS. 

Aft before, A ABC Z, APQR. 

Apply A ACD^ to A PRS. Since AB coin- 
cidoB with PQ and L D^AB « L SPQ, AD^ lies 
along PS. But AD^==PS, D^ coincides with 
S ; and becauso C coincides with R, CD^ coin- 
cides with RS, Hence quadrilateral ABCD^2^ 
quadrilateral PQRS. 

Sv/perposUion of Squares . definition of 
a square see p. 501.) 

ABCD and OPQR be two squares having 
the side AB *» the side OP. 

Note.^ln a square (1 ) the four sidea are equal, 
(2) the opposite sides are parallel, (3) each angle 
is a right angle. 
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^ . Since AB-OP, AB«OP-BC»=PQ«DC« 
RQ-AD-QR. Apply ABCD to OPQR, so 



that AB ooincidos with OP. Then, bocaiiHo 
B « Z- P, BO will lie along PQ ; and because 
BC-==PQ, C will coincide with Q, and bo on. 
Hence ABCD coincides with OPQR, i,c. ABCD 
S OPQR. 

Practical Experiment. — ^Draw a A ABC having 
the Z. B = 90®. Then 
AC is the hyptjtenuse 
of the right-angled 
triangle ABC. 

Prove by moasiu*e- 
mont that the square 
on AC is equal to the 
sun) of the squares 
<m AB and BC, i,c.. 
pix)ve 6®— 

On each side de- 
scribe a square. Cut 
out a® and lay it on 
h\ then cut c® into parts that will fit into 
It will bo found that a®-|-c® exactly 

cover 6®. 



The angles at the base of an isosceles triangle 
are equal, (Euclid, I, 6, — A Theorem.) 

Let SKT be an isoscelt's 
triangle having the side 
SK equal to the side ST. 

It is required to prove 
that Z.SKT-LSTK. 

Bisect the ^S, and lot 
the bisector meet the base 
KT at O. 

Proof. — Wo have two 
triangles SOK and SOX 
having 

SK-ST 



SO=SO (or SO is common to both 
triangles) 

included Z.KSO» included Z.TSO, because OS 
bisects Z.KST 

A KSO « A TSO (Euclid, I, 4) 

Hence L SKO « L STO. 


Another method of proving this theorem is to 
fold the A SKO about SO. Then SK lies along 
ST, since Z.KSO«« Z.TSO, and K lies on T 
since KS »TS. And because K falls on T, OK 
will coincide with OT, and the Z.SKO will 
coincide with the Z.STO, Hence Z.SKO 
-ZLSTO. 


If the sides SK and ST be produced beyond 
the base KT, the exterior angle TKP is equal 
to the exterior angle KTQ. 

For the straight line SP is met by the straight 
line KT at K ; 

Z.TKS-f Z.TKP»180®. 

Similarly L KTS + L KTQ - 180® ; 

Z-TKS-f Z.TKP= Z.KTS-f LKTQ. 

But L TKS was proved to be equal to L KTS ; 

Z.TKP=iLKTQ. 

Thus the exterior ajngles of an isosceles tri- 
angle whose equal sides have been produced 
are equal to one another. We can prove this 
in another way. Let L SKT = L STK ~a. Then 
exterior angle PKT 1 80® — a =» Z. QTK. This 
proof depends on Euclid, I, 13. 

hJxercises. — ( 1 ) Prove that if a triangle is equi* 
lateral it is also equiangular. 

An equilateral triangle is an isosceles triangle, 
ht^nco the angles at the base are equal. But if 
the triangle be turned round, it will bo seen that 
any side may bo taken as the base. 

(2) If SOL and NOL be two isosceles triangles 
on the same base OL, prove that the angle 
SON is equal to the angle SLN. 


S 



Ca,'ie 1 . — ^When the triangles are on the same 
side of OL. 

L SOL - L SLO (Euclid, I, 5) 
and Z.NOL-I.NLO ( „ ) 

Z.SOL-Z.NOL =z.SLO-z.NLO 
i,e, z. SON -Z. SLN. 


3 



H 


Case II . — When the triangles are on opposite 
sides of OL. 

Z. SOL = 21 SLO (Euclid, I, 6) 
Z-NOL*«z.NLO ( „ ) 

Z.SOL+iLNOL«z.SLO-f-^NLO 
i,e. Z.SON«*Z.SLN. 
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(3) Let us try exporimonts with the isosceles 
triangle CPR. Find the mid-points of the sides 



and join these points, thus forming the A NSW. 
In all cases t/he student sliould mark on his 
figure the straight lines and angles that are 
equal, 

111 the ACPR, CP-CR, 

JCP-JCR 

i.e, CN or NP — CS or SR. 

Since CN =CS, ACNS is iHoscoles, 
ACNS==ZCSN. 

Consider the As NPW and SWR. 

NP-SR 

PW =-WR, because each JPR 
included iL NPW - included Z.SRW, 

ANPW- ASWR (Euclid, T, 4) 
hence NW-SW 
iLPNW-LRSW 
LPWN-lRWS. 

Again, since NW - SW, the A NSW is isosceles ; 

z.WNS=lWSN. 

If two angles of a triangle are equals the sides 
ojyposUe to the eqiml angles are cqvuL (Euclid, 
I, 6 . — k Theorem.) 





In the A ABC let L ABC - L ACB. 

It is required to pi’ovo that AC, the side 
opposite to A ABC, is equal to AB, the side 
opposite to A ACB. 

Proof* — ^If AB and AC are unequal, one must 
be greater than the other. Suppose AB to be 
greater than AC, and from it cut off BKa^AC. 
Join KC. 

In As KBC and ABC 
BK«=AC 

BC is common to both As 
indudod A KBC .^included A ACB; 

•*, AKBC — AABC (Euolid, I, 4). 


That is, the part is equal to the whole, which 
impossible. /. AB is not unequal to AC, i.c, 

AB-BC. 

Note . — ^This kind of proof is known as Re* 
DUCTIO AD AbSURDUM. 

The above theorem may be proved by bisect- 
ing BC and joining the mid-point T to A. If 
the AABT is folded over the straight line AT, 
the side TB will lie along t Jie side TC ; and since 
TB==:TC, the point B will coincide with the 
point C. Anti since A ABT ^ A ACT, the side 
BA will lie along the side CA. Honoe AABT 
is congment to the AATC. It follows that 

AB-AC. 

Tliis proof also shows that the straight line 
joining the vcM-tox to the mid-point of the base 
of an isosceles triangle is perpendicular, ft)r 
A ATB-^ A ATC — 1)0“ ; and that this straiglit 
lino bisects t he vertical angle, since A BAT 
= ACAT, the triangles ABT and ACT being 
congruent.. 


If two triangles ham the three aides of the one 
equal to the. three sides of the other, they are con- 
gruent, (Euclid, I, 8. — Theorem.) 



A 



Let PQR and ABC be two triangles having 

PQ-AB 
QR-BC 
PR -AC 

It is required to prove that A PQR = A ABC. 
Case /. — ^When triangles are acute-angied. 

Proof.— Imagine A PQR to be lifted and 
placed so that QR coincides with BC. Let 
A PQR be turiKKl about BC until it lies in the 
position of ABCO. P’s now position is at O. 
Join AO. 

Thou, because BA=BO, A BAG « A BOA. 
And because CA ^CO, A CAO ==: A COA ; 

Z.BAO+ACAO-^BOA-bACOA 
that is, A BAC «= A BOC = A P. 
Hence in As PQR and ABC 

PQ«AB 

PR=AC 

included A P- included A A 

APQR«:iAABC (Euo.,T,4). 
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Case II , — ^When the triangles are obtuse- 
angled. 



In this case AB — BO 

4BAO-iLBOA 
and AC-OC 
^CAO-z.COA 

hence L BAG - Z. C A O - Z. BOA - L CO A 
i.e, Z.BAC-Z.J30C, etc. 



Case III . — When the triangles are right- 
angled. 

Z. ACB - L PRQ - L BCO - 90^ 

Honco ACO is a straight line. 

In As ABC and BCO 

AC -CO 
BC is common 

¥ included Z. ACB — includcxl z,OCB 
AABCriAOBCrAPQR (Euclid, I, i). 

To bisect a given straight line . — (Problem 1.) 



let SK be the line to be bisected. 
Oo/M^rMcf/en.— "With centre S, and any radius 


greater than JSK, draw two arcs, one on each 
side of SK, and with centre K and the saino 
radius draw two ai’cs cutting the former arcs in 
A and B. Join AB, and let AB cut SK in O. 
O is the mid-point of SK. 

Proof. — .Join AS, AK, BS, BK. These are 
all equal, l)oing radii of equal circles. 

In the As ASB ajid xVKB 
AS-AK 
BS-BK 
AB-AB 

A ASB — A AKB (Euclid, I, 8) 
Z.SAB-Z.KAB. 

In the As ASO and AKO 
SA-IvA 
AO -AO 

included A 5^ AO - included Al’iAO 

A ASO - A AKO (Euclid, I, 4) 

SO — OK, that is, SK is bisected in O. 

To bisect a given angle ,- — (Problem 2.) 



Lot ABC bo the angle to be bisected. 

Construction . — With centre B, and any radius, 
draw an arc cutting the arms of the angle at 
A and C. With centres A and C, and any 
radius, di’tiw two arcs intersect ing at O. Join OB. 
OB bisects L ABC. 

Proof. — Join AO and OC. 

Ill As AOB and COB 

AO — OC being equal rewlii 

AB-BC 

OB -OB 

A AOB - ACOB (Phiclid, I, 8) 

Hence L ABO L CBO, i.e. L ABC is bisected 
by the straight lino OB. 

To draw a straight line perpendicular to a given 
straight line from a given point within it . — 
(Problem 3.) 



Let AB be the straight line and P the point 
in it from which the perpendicular (or normal) 
is to be drawn. 
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Con«frue<fbn.*«Witb centre P and €iny radius, 
cut off two equal parts PS and PK from AB. 

With centres S and K and any radius, draw 
two arcs intersecting at R. Join RP. 

RP is normal to AD. 

Proof. — Join RS and RK. 

In As RSP and RKP 

RS ®=RK, boing equal radii 
RP is oommon 
PS ==PK, being equal radii 
ARSP - ARKP (Euclid, I, 8) 
Hence z.RPS^Z.RPK 

and these being adjacent angles, each is a right 
angle, that is, RP is perpendicular to AB. 

To draw a atrai-ght line perpendicular to a given 
straight line from a given external point . — 
(Problem 4.) 


P 



Lot AB be the straight line and P the external 
point from which the normal is to bo drawn. 

Construction . — With centre P and any radius, 
draw an arc cutting AB in N and S. With 
centres IST and S and any radius, draw two arc^i 
intersecting at K. Join PK, cutting AB in O. 
OP is the normal requiro<i. 

Proof.— .roin PN, PS, KN, KS. 

In As PNK and PSK 
PN-PS 
NK-SK ' 

PK is common 

APNK = A PSK (Euclid, I, 8) 
Z.NPK-^SPK. 

Again in As PNO and POS 
PN-PS 
PO is common 

included Z.NPO= included I.SPO 

APNO - APOS (Euclid, I, 4) 

Z-PON~ ^POS, and as these are ad- 
jacent angles each is a right angle. 
Hence PO is perpendicular to AB. 

To aonslruct an angle equal to a given angle . — 
(Problem 5.) 


Let BAG be the given angle. 

Draw any straight line XY. With centre A 




and any radius, draw an arc, cutting AC in 
Q and AB in P ; and with centre X and the 
same radius, draw an arc cutting XY in O. 
With centre O and radius QP, draw an arc 
cutting the former arc in T. Join XT, and 
produce it to, say, S. 

Then z.SXY=Z.BAC. 

Proof. — Join PQ and TO. 

In As PAQ and TXO 

AQ=XO being raflii of equal circles 
AP-XT 

QP — OT by construction 
APAQ - ATXO (Euclid, I, 8) 

Z.A=Z.X 

i.e. Z.BAC=^vSXY. 

If one side of a triangle he produced, then the 
e-xterior angle is greater than either of the interior 
opposite angles . — (Euclid, I, 16. — ^Theorem.) 



Let the APQB- have the side QR produced 
to O. 

It is required to prove that exterior /.PRO 
is greater than either of tho interior opposite 
angles PQR and QPR. 

Find S tho mid-point of PR ; join Q8, and 
produce it to K so that QS=SK, Join KR. 

ProoL— In Aa PSQ and KSR 
PS = SR 
QS-SK 

included A PSQ —included A KSR, since they 
are vertically opposite 
A PSQ = A KSR (Euclid, I, 4) 
hence Z- P — ^ SRK. 

But Z-PRO>z.SRK 

LPRO>lP. ♦ 

The sign > means “ is greater than.** 

Again, if PR be produced to T the exterior 
AQRT is greater than the interior opposite 
L PQR. But A QRT « vertically opposite L PRO. 

Hence L PRO is greater than L PQR. 
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From this theorem it follows that (1) any two 
angles of a trian0 are less than 180®. For in 
above figure z.PB*0> To each add 

ZPRQ. Then 21 PRO Z.PRQ> Z.PQR + 

/IPRQ. 

But 2lPRO-f*zlPQR“180® 

180®>Z.PQRH'Z.PRQ. 

(2) Only one normal can be drawn from an 
external poirU to a straight line. 



Let CD be a normal drawn from tho point C 
to tho straight lino AB and suppose CE is 
another normal^ then /.CDE = ^CED==90®. 
But by Euclid, I, 16, exterior /.CEB of A^ED 
> interior opposite /.CDE. Hence since /.^DE 
-90°, ZCEB >90®. 

CE is not perpendicular to AB, and no other 
normal can be drawn from C to AB than CD. 

If one side of a triangle is greater than another^ 
the angle opposite to the greater side is greater 
than the wangle opposite to the less. (Euclid, 1, 
18. — ^A Theorem.) 


A 



In the A ABC lot AC be greater than AB. 
It is required to prove that /.ABC, opposite to 
AC, is greater than /.ACB, opposite to AB. 

Proof. — From AC cut off AK— AB. 

Then A ABK is isosceles ; . * . L ABK — L AKB. 

But I.AKB> lC (Euclid, I, 16) 
ZLABJOilC. 

Since Z.ABK is greater than lC, lABC, 
which contains LABK, is much greater than 
^C. 

If one angle of a triangle is greater than another, 
the side opposite to the greater angle is greater 
tluin the side opposite to the less. (Euclid, I, 1 9. — 
A Theorem.) 


P 



This is the converse of Euclid, I, 18. 
Let PQH be a A having 4.Q> 4.R. 


It is required to prove that PR is greater 
than PQ. 

Proof. — ^If PR is not greater than PQ, sup- 
pose PR-PQ. Then 4.R==4.Q (Euclid, I, 6). 
But lQ> Z.R, hence PR is not equal to PQ. 

Suppose PR to be less than PQ. Then LQ 
is loss than ^R (Euclid, 1, 18). But 4Q is 
given as being greater than /.K* 

PR is not less than PQ. 

Hence PR must be greater than PQ. 

Any two sides of a triangle are greater than the 
third side. (Euclid, I, 20. — ^A Theorem.) 

A 



I-et ASK be a triangle. It is required to 
prove that AS4-AK>SK. 

r^t SK be the greatest side. Produce KA to 
R, making AR— AS. Join RS. Then KR is 
gi'eater than KS. 

Proof. — Since AR — AS, L ARS *= L ASR. 

But ^RSK>^RSA, its part. 

in ARSK, Z.RSK>Z.KRS. 

Hence side opposite 4RSK > side opposite 
lKRS. i.e. KR>KS 
But ICR«KA+AR 

-KA+AS 
KA4'AS>KS, 

Exercise. — Prove that the normal is the shortest 
line, dratvn fro9n a given point to a given straight 
line,. 



L(^t PA bo a normal drawn from a point P 
to tho straight line XY, and let PB and PC bo 
other straight lines from P to XY. 

Since ^PAB = 90®, ^PBA is less than 90®, 
for APAB cannot have two angles whose sum 
is two right angles. 

Hence PB>PA (Euclid, I, 19). 

Similarly PC> PA. 

Identical Equality of Triangles . — ^We already 
know that two triangles are congruent 

(1) When 2 sides and included angle of the 
one — 2' sides and includocl angle of the 
other (Euclid, T, 4). 
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(2) When the 3 sides of one = 3 sides of 
other (Euclid, I, 8). 

Wo now proceed to another case. 

If two trianfjles have two angles of one equal 
to two angles of the other, each to each, and any 
side of the one equal to the corresponding side of 
the other, the triangles are congruent, (Euclid, 
I, 20. — A Theorem.) 


A p 



Let ABC and PQR bo two triangles having 
Z- A = 2L P, B — ^ Q, side BC == side QR. 

It is required to prove that A ABC = A PQR. 

Proof.— /L A d- z- B + Z. C = 1 80® 
-LPH-Z.Qd-LR 
LC-Z.R. 

Apply A ABC to APQRf so that B falls on 
Q and BC along QR. Since BC === QR, C o<jincides 
with R. 

Since Z.B— Z.Q, BA will lie along QP; and 
since Z- C = A R, CA will lie along RP. And 
the point A, which is in BA and in CA, must 
fall on P, where OP and RP join. 

Hence AABCiTPQR 

AB=PQ 
AC -PR 

area of A ABC = area of A PQR. 

If two triangles have two sides of the one equal 
to two side^ of the other, each to each, hut the 
angle included by the two sides of the one greater 
than the angle included by the correspomling side^ 
of the other, then the base of that which has the 
greater angle is grexUer than the base of the other. 
(Euclid, I, 24. — A Theorem.) 



Lot ABC and SNW be the triangles, having 
AB=SN 
AC-SW 
Z.BAOZ.S 

It is required to prove BC greater than NW. 

Proof. — ^At A make L BAO ~ Z. S, and make 
AO=SW. Join BO and OC. 

Thou A ABO - A SNW (Euclid, I, 4), 

In A AGO, AO = AC 

L AOC - L ACO (Euclid, I, 5) 

But Z. ACO >it.s part Z. BCO 

Z.AOOZ.BCO 


Hence A BOC is much greater than A BCD. 

In A BOC the ABOOABCO, .*. BC, the 
side opposite A BOO BO, the side opposite to 
ABCO. 

But BO-NW 

Hence BC>NW. 

We can now write down the conditions of 
identity for two triangles. 

Two triangles are identical when the following 
parts of one are equal to the corresponding parts 
of the other. 

(1) Two sides and included angle (Euclid, I, 4). 

(2) Three sides (Euclid, T, 8). 

(3) Two angles and a side (Euclid, I, 2i)). 

Note . — ^Two triangles are not necessarily equal 

if their angles arc^ equal. Prove this by drawing 
two triangles, one inside the other. 

Exercises on Angles and Triangles. — (1) In 
any triangle the sum of any two sides is greater 
than twice the medimi which bisects the remaining 
side. 

Note . — A median is a straight line joining a 
vertex of a triangle with the mid-point of tho 
opposite side. 


.A 



Let ABO be a t riangle. Let the median AO 
be produced to K, so that AK=2AO. Then 
AB+AOAK. 

Proof. — Join BK. In As AOC and OBK 
AO -OK 
OB OC 

included Z- AOC —included Z-BOK, vertically 
opposite 

A AOC - A OBK (Euclid, I. 4). 

Hence AC-BIv. 

But AB-1-BK>AK (Euclid, I, 20) 

AB-f AC>AK, i.e. twice the median AO. 
(2) In any triangle the perimeter is greater 
than the sum of the medians. 

Note . — The perimeter of a triangle is the sum 
of its sides. 



Ix3t A ABN have the medians AQ, BO, NP, 
Then AB+BN+NA>AQ-f BO+PN. 
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By the previous exercise, 

AB+AN>2AQ 
80 AB+BN>2B0 

and BN+NA>2NP. 

Add, and 2AB-f 2BN 4-2NA> 2AQ H>2BO+2NP. 
Cancel by 2, and AB 4- BN •■|“NA > AQ -f BO -j-NP. 

(3) In the triangles LMN and PQIi the sides 
LMy LNy and the amjle MLN are respectivehj 
equal to the aides PQ, PRy and the angle QPIt ; 
O is a point in MNy and S ia a point in Qll such 
that MO is equal to QS, Prove that LO is eqyml 
to PS. (L. C. Lower, 1912.) 


L V 



Hero wo are given two sides and included angle 
of one triangle oqutil to two sifles and iiu'luded 
angle of another triangle. Evidently tho solu- 
tion depends ujx)n Euclid, I, 4. 

In As LMN and PQK 

LM-PQ 
LN = vyi 

included /.MLN —included Z.QPR 

A LJVIN - A PQR (Euclid, I, 4) 
Houco AM = Z.Q 

In As LMO and PQS 

LM-PQ 

M0-Q8 

included included lQ 

A LMO - A PQH (Euclid, I, 4) 
Hence LO — PS. 

(4) ADC and DBG are two triangles on the. 
same side of DC, mch that AB-CD, AC‘ BD. 
] f ACy BD intersect in 0, prove that the triangle 
AOBy COD are equal in all respects. 

(L. C. Lower, 1911.) 





In As ABC and DBG 

AB-DC 
AC -DC 
BC is common 

AABC = ADBC (Euclid I, 8). 
• AC*«BD 

Also ^ACB-:^DBC 

lOCB^^LOBQ 
OC*=OB ^ 

AC-^BD 

AC-OC«*BD-OB 
AO«»DO 


In As AOB, COD 

AB»CD given. 

OB«OC provcxi. 

AO* DO 

As are congruent. 

Construct a triangle having the tim e sides given. 



Lot a, hy c bo the three sides. Draw a straight 
line CB-'- a. With centre B and radius c draw 
an arc, and with centre C and radius 6 draw an 
arc, cutting the former arc in A. Join AB and 
AC. 

ABC is tho required triangle. 

Pa 

Olio straight line is parallel ti> another in tho 
same piano when the two do not meet however 
far they are productnl at both ends. The beet 
example are the rails of a railway track. 


P 





If a polo PR. is laid across a railway track 
wiiose rails aro y\B and bK, it forms with the 
two parallel lines 8 angles. 1 , 2, 7, 8 arc ext erior 
angles ; 3, 4, 5, (> aro interior angle's ; 3 and C 
are alternate angles. So also 4 and 5 aro alter- 
nate angles. 6 is known as tlu^ interior opposilo 
angle to tlie exterior angle 2, on tho same side 
of PR. 



£ 


Consider tho straight line AOQB which cuts 
the straight lines RS and NP, making tho ex- 
terior A AOS equal to tho interior opposite 
ZOQP on tho same side of AB. t-all each of 
the AOS and OQP a Suppose that tho 
ix>int 0 is fixed, and suppu.so that. RS is folded 


Now 
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back BO that it lies along BA. To get RS into 
its original position we must rotate it about O 
thi^ugh an angle a. Similarly NF 11 folded. 
bMk 80 as so lie on BA would require to be 
rotated through an angle a so as to take up its 
original position. In short, RS and NP, if lying 
along BA, are each rotated through an angle of 
a, hence they must run in one direotion ; that 
is, they are parallel. 

The same result is found if we move NP up 
the line BA, always keeping ^AQP«a. When 
NP reaches KS it coincides with it, because 
Z.AQP coincides with Z.AOB, because each 
equals a. Hence NP is parallel to RS. 

Again, alternate L ROQ — L AOS, being verti- 
cally opposite 

= alternate 4.0QP. 

Hence two straight linos are parallel when the 
alternate angles made by a straight line cutting 
them are equal. 

Again /.AOS+^SOQ-ISO® 

But ilAOS-LOQP 

4.OQP+z.SOQ-180^ 

Henoe two straigiit lines aro parallel when the 
sum of the interior angles made by a cutting 
straight line aro equal to two right angk^. 

We have just proved Euclid, I, 27 and 28 
theorems, which state that, if a straight line cuts 
two straight linsa so as to make (1) the aUerruite 
angles equals (2) the exterior angle equal to the 
interior opposite angle on the safne side of the 
cutting line, (3) the sum of the two interior angles 
on the same side of the cuUing line equal to two 
right angles; then the two straight lines are 
parallel. 

If a straight line cuts two parallel straight 
lines it makes 

(1) The alternate angles equal. 

(2) The exterior angle equal to the interior 
opposite angle on the same side of the cutting 
line. 

(3) The two interior angles on the same side 
of the cutting line together equal two right 
angles. (Euclid, I, 29 — ^Theorem ; the con- 
vorao of above.) 



L^t AOQB be a straight line cutting two 
parallel straight lines RS and NP at O and Q. 

It is required to prove 

Z.ROQ-LOQP 

ilA0S-4.0QP 

ASOQ+XbOQP- 180". 


Proof. — (i.) If Z.ROQ ia not equal to i.OQP, 
make Z,KOQ=^OQP. 

KO.X {i.e. KO produced) is parallel to NP 
(Euclid, I, 28.) 

But RS is parallel to (ii.) NP. 

KX is parallel to RS, which is impossible, 
since they meet at a point. 

Hence L KOQ is not equal to L OQP. 

Thus it can be shown that L ROQ » L OQP. 
(ii.) ^ ROQ AOS 

L AOS OQP. 

(iii.) iLAOS } Z.SOQ-180® 

but /-AOS -OQP 
/.OQP^-^SOQ-180^ 


The three angles of a triangle are together equal 
to two right angles. (Euclid, I, 32. — ^Theorem.) 



pr«>ve that Z. A + B h ^ C — 1 80®. 

Proof. — Produce the side BC to K. At C 
draw CS II AB. 

Then l>ectiuse A(' nwM^t-s the parallel straight 
lines AB and CS, the alternate Z. A ^alternate 
Z.ACS. 

Again, because BK moots the parallels AB 
andCS, /.B-Z.SCK. 

Hence Z. A B Z. ACS -}- L SCK. 

To eacjh side of th(^ equation add L ACB, 

. A 4 Z. B i L ACB - L ACS -f L SCK + L ACB 
-180°. 

It follows that if two angles of one triangle 
aro together equal to two angles of another 
triangle, the third angle of the one is equal to 
the third angle of the other. 

ThK PARALLKLOOTIA.M 

A parallelogram is a quadrilateral whose oppo- 
site sides are parallel. 



ABCD is a parallelogram, AB being parallel 
to DC and AD to BC. Draw the diagonals 
DB and AO and let them intersect at O. 

Since AO meets the parallels AB and DC 
alternate z. BAG ^alternate /lACD. 

Again, since AC meets the parallels AD and 
BC 

alternate Z. DAC ^alternate lACB. 
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In As ABC and ADO 

ilBAC-^ACD 
Z.B0A«2LDAC 
AO is common 

A ABO- A ADC (Euclid, I, 26) 
The ditig(mal divides the parallelogram into two 
equal parte. 

Since A ABC — A ADO 

AB-DC 
and AD =BC 

The opposite sides of a parallelogram are equal. 
Because L BAG — L ACD 
and L DAC ~ L ACB 
then Z.BACH- Z-DAC^ Z.ACD-1- 4.ACB 
i.e, ilDAB— ^DCB. 

Similarly L ABC == L ADC. 

The opposite angles of a parallelogram are equal. 
The above proves the theorem, Euclid, T, 24. 
The opposite sides and angles of a parallelogram 
are equals and each diagonal bisects the parallelo- 
gram. 

It can be shown that the diaqonals of a paral- 
lelogram bisect each other. 

For in As AOD and BOC 
AD-BC 
Z.ADO- ^OBC 
^.DAO- ^BCO 
A AOD =» A BOC (Euclid, I, 26) 
hence AO - OC and DO ~ OB. 


The Rectangle. — A rectangle is a parallelogram 
which has one of its angles a right angle. 

5 T 



Let STOR be a rectangle having Z, R=90®. 
Because SR meets the parallels ST and RO 
L S + L R = 1 80® (Euclid, 1, 28) 

-90®. 

So also because ST meets the parallels SR 
and TO> 

LS4- LT-180® (Euclid, I, 28) 
4.T-90® 

Similarly lO— 90®. 

A rectangle has all its angles right. 

Af $ 

The Sguare . — ^A sqttare 
is a rectangle having two 
adjacent sides equal. 

NSRW is a square 
having WN — WR. 

Since a square is a root- 
j angle, all its angles are 
,, ^ right angles. 

Because WN - WR, L WNR = L WRN. (Euclid, 

h 5 .) 



Now in ANRW 

Z. W + z. WNR + L WRN « 1 80® . 

But Z.W-90®, 

90®+iLWNR+Z.WRN«180® 

Z-WNR-f 4WRN-180®~90*‘2^ 
— 90®. 

But z. WNR- Z. WRN 

qao 

.-. each-— -46®. 

Since L WNS - 90® and L WNR - 46®, 

Z. SNR— 45®; similarly Z.SRN— 46®. 
^SNR = Z.SRN. 

Hence A SNR is isosceles 
SN-SR. 

If the other diagonal SW be drawn, it can be 
shown that NS— NW and SR— WR. Hence 
NS— SR— RW — NW. Thus a square is shown 
to have its four sides equal. 

The appearance of a rectangle leads us to guess 
that the straight lines joining the ends of two 
equal and parallel straight lines are themselves 
equal and parallel. (This theorem is Euclid, 
I. 33.) 



Let AB and KS bo equal and parallel straight 
lines. Join AK and BS. 

It is required to prove AK— BS 
and AK II BS. 

Proof. — Join KB. Because KB meets the 
parallels AB and KS, alternate Z.ABK « alter* 
nate Z.BKS. 

In As ABK and KBS 

AB-KS 
BK is common 

included Z. ABK —included Z.BKS 

A ABK - ABKS (Euclid, I, 4) 
AK-BS 

and L AKB — L KBS. But these 

are alternate angles ; 
AK is parallel to BS. 

The straight line joining the mid-points of two 
sides of any triangle is parallel fa the third side. 


P 



III AFQR let S and K be the mid-points of 
the sides PQ and PR, and let SK be joined. 

It is required to prove that SK is parallel 
to OB. 
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Proof. — ^Produce SK to A, so that SK»KA. 
Join AR. 

In As PKS and KAR 
SK-KA 
PK-KR 

included L PKS —included Z.AKR, being verti- 
cally opposite 

APSK - AKAR (Euclid, I, 4) 

Hence KKA, and as these are al- 

ternate angles 

PQ II AR 

and AK-rS-SQ. 

Now, because AR is equal and parallel to SQ, 
SA and QR, which join their ends, must bo 
equal and parallel. 

Honoo SK is parallel to QH 
Further, SA-QR 
and SA-2SK 

2SK-QR 
OR 

or SK i.e. the straight line joining 

the. mid-points of tvx> aides of a triangle is half 
the third side. 

The straight line', drawn through the mid-polrd 
of a aide of a triangle^ parallel to the base, bisects 
the remaining side. 



Let ABC bo a triangle, and let S bo the mid- 
point of AC. i^t SK, parallel (o tlio base BC, 
cut AB in K. 

It is requiwxl to prove that AB is bisecUxl 
in K. 

Proof. — From K draw KO parallel to AC, and 
let it meet BC in O. 

Then, because AB cuts the parallels KS and 
BC, 

Z.AKS-iLABC. 

And since AC meets t he parallels KS and BC, 
L ASK - ii ACB - iL KGB, since KO |1 AC. 

Because AB cuts the parallels KO and AC, 
4.BK0=Z.BAC. 

Since KSIIOC and KO |1 SC, KSCO is a 
parallelogram. 

KO-CS«SA. 

In As KOB and ASK 

Z.B-Z.AKS 

Z.BKO-ii.A 

KO-AS 

a ASK (Euclid, I, 20) 
KB-KA 

and BO=KS-OC. 

AppdirxAion of dhore to a Quadrilateml. — Let 
ABCD b© a quadrilateral, and let O. P, Q, R 


be the mid-pointa of AB, BC, CD, DA, Join 
OP, PQ, QR, RO. Draw the diagonal AC. 

In A ABC, OP. 
drawn through the 
mid-points of AB and 
BC, the sitlos of 
A ABC, is parallel to 
AC, the base, and 
OP=-iAC. 

Similarly, in A ADC, 

RQ is parallel to AC 
andRQ = JAC. 

RQ-OP. 

And RQ and OP, being each parallel to AC, are 
parallel to each other. 

Hence RO and PQ are equal ami parallel 
because they join the ends of the equal and 
parallel straight lines OP and RQ. 

OPQR is a parallelogram. 

And the diagonals OQ and RP bisect each other. 

Hence SO-SQ and SR-SP. 




C0NSTJ<nCT10N OF TRIANGLKS 

Construct a triangle, having given two sides 
arul an angle opposite to one of them. 

In all problems imagine tlio cxuistniction ct»m- 
pletod and study the ^ 

figure. The only way 
to tackle this problem 
is to draw a rougli 
diagram thus. Suppose 
ABC to bo tlie cum- ^ 
pleted A, and suppose 
the data given were tlie sides AC and BC and 
the A A opposite to BC. 

Wo may commence with the lino BC, but we 
cannot go any furtlier, for, although wo know 
the length of CA, we do not know what angle 
AC makes with B(.\ Clearly we caimut com- 
mence our construction from BC. 

Try the A A. We can easily make an angle 
A, and from one of the arms we can cut off 
AC, whoso length is known. With radius BC 
and C as centre wc c^n describe arc, cutting 
the other arm of the angle at B. Join BC. 
Now we can make our construction. 



Given the A A and the sides a and b. Con* 
struct the A. 
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Make an angle SAK«=Z.A. From AS cut 
oft’ AC =6. With centro C and radius a draw 
ail arc, cutting AK in B. Join BC. The A ABC 
is the A required^ for it has 

ABAC = Z.A 
AC«6 
BC=a. 

But the arc outs AK in two places, B and B^. 
Join BjC, and AAB^C fulfils the conditions 
also. 

For ABiAC-Z-A 

AC -6 
B^C-a. 

This double solution is called tho Ambiguous 
Case. 

If tho radius CB is shorten cjcl, CB and CBj 
will como closer together. By continuing tho 
process, we can make CB and CBj coincide. 
Then Z.B is a right angle. Therefore if we 
are given two sides and a right angle opposite 
one of them, there is no ambiguity. This know- 
ledge is very useful. 

Construct a triangle^ having given the angles P 
and Q and the side q. 

P 



Draw a rough diagram and mark the parts 
given. The obvious method of construction is 
to make an angle f'qual to P, cut oft PK 
But here wo stop dead. We do not know tli(^ 
length of PQ or of QH ; all we know is the size 
of Z.Q. The construction seems to be im- 
possible, but there is a way out of the difticulty. 

Consider tho good figure. 



Make any angle APB-Z.P. On PB sot off 
PR-g. 

Now we do not know the lengths of RQ and 
PQ ; how, then, are we to fix the point Q ? 

In PA take any point N and draw NK, 
making an angle ^ Z Q with PA. Lt^t NK meet 
FR in K. Through K draw KQ jxirallel to ICN. 

RQP is the required A. 


503 

Since AQNP is a straight line cutting tlio 
parallels QR and NK, the ZRQN=«Z.KNP 
«ZQ. 

Construct a right-angled triangle^ having given 
the hypotenuse and one stde. 



Ixjt h be tho given hyi)otciiuso and c a side 
of the A . 

Make an angle B of 90°. On one arm maik 
off a distance BA - r. With centre A, radius 6, 
describe an arc, cutting the other arm in C. 
Join AC. 

ABC is tho I'oquircid A . 

For hypotenuse AO— 6, side AB — c, and ZABC 
opposite AC is a right angle. 

Construct an isosceles triangh having yivrfi 
the base and the vertical angle. 

Let a bo the base and 
a the vortical angle. Draw 
a. straight lino BC— a 
Bisect BC in O, and at O 
<‘roct a normal OK. At 
K make an angle OKP 
equal to J of a. Through 
C draw CA parallel to PK, 
and let it meet tho normal 
ill A. Join AB. ABC is 
the required triangle. 

Proof. — Because OAK 
cuts the parallels CA and 
PK, 

ZOAC = ZAKP (Euclid, 

I, 29) 

, . .a 
= i of a, i.e. - 

In As AOB and AOC 
OB-OC 
OA is common 
ZAOB-ZAOC«=90° 

A AOB -A AOC (Euclid, I, 4) 

Hence AB=«AC, i.e. A ABC is isoscoliic 

and ZBAO-ZCAO-^ 

2 

Hence Z BAG "1“^ 

2 2 

ABC has AB — AC 
BC-a 
ZBAC=a. 
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Draw a straight line DC«ay, and at D make 
ZCDA«Z.a and arm DA«y. With oentre C, 
radius y, draw an arc, and with centre A, radius 
X, draw an arc, cutting the former in B. Join 
AB and BC. 

ABCD is the parallelogram required. 

Proof. — Join AC. 

In As ABC and ADC 
AB-DC 
BC=AD 
AC is common 

A ABC -A ADC (Euclid. I, 8). 

Hence ZBAC = Z.ACD, and as these are 
alternate angles AB is parallel to DC. And 
since AB~DC, AD and BC, the straight linos 
joiixing the ends of two equal and parallol 
straight linos, AB and AC, are themselves equal 
and parallel. 

Hence ABCD is a parallelogram. 

Ark AS 

Under Arithmetic wo have shown that the 
area of an oblong, or in geometrical language, 
a rectangle, is given by 

Len^h x Breadth Area. 


Find the area of a parallelogram. 



Lot ABCD be a parallelogram. At D erect a 
normal, and let BA produced meet this nornud 
in S. Through C draw CK perpendicular to 
DC and let it meet AB in K. 

Now SKCD is a rectangle, for the angle SDC 
=90*^. SD is parallel to KC and SK to DC. 

Thus SKCD and ABCD are two parallelo- 
grams between the same parallels SB and DC. 

The shaded quadrilateral AKCD is obviously 
common to both parallelograms. 

In As SAD and KBC 

Z.S«Z.BKC-90® 

ASAD —interior opposite A KBC 
AD-BC 

A SAD - A KBC (Euclid, I, 26). 

Hence A SAD + AKCD- AKCD -f A KBC 
i,e. rectangle SKCD — parallelogram ABCD. 

Now area of rectangle SKCD — base x height 

-DC xDS 

.*. Area of Parallelogram ABCD —DC xDS 

— Base X perpen- 
dicular height. 

Hence any parallelogram standing on DC and 
between the parallels SB and DC will be equal 
in area to the rectangle SKCD. 
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Consequently : ParaUelograma on the eatne 
baae and between the same parallele are equal in 
area. (Euclid, I, 35.) 

Find the area of a triangle, 

P <• 



PQR bo the given A. Through Q draw 
QS II RP, an<l through P draw PS || RQ. Then 
PSQK is a parallelogram, and A PQR — JPSQR. 
Now area of parallelogram PSQR 
= Baso X perpendicular height (or altitude) 

= RQ xPK whore PK is the normal on RQ. 
Area of A PQR - J area of parallelogram 
PSQR 

-4(T^Q xI’K) 

— j (Base X altitude) 

= J the base multiplied by the 
height. 

Triangles on the same base and between the 
same parallels are equal in area. (Euclid, I, 37. 
— A Theorem. ) 



Lot PHC and ABC bo two triangles on s<iine 
base BC and between tho same parallol PA 
and BC. 

It is required to prove APBC—AABC in 
area. 

From H draw HK, a normal, meeting PA in K, 
Tlion BIv is tho altitude of each triangle. 

Proof. — Area of A PBC — J base x altitude. 

-JBC xBK. 

Area of AABC^i base x altitude 

-^BCxBK. 

Hence A PBC -A ABC. 

The Converse. ; Jf two triangles ^ equal in area, 
stand on the same base and on the same side of it 
they are. between the safne parallels, (Euclid, I, 
39.‘) 


Let A^ ADC and BCD stand on same base 
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CD and on the same side of it, and let A ADC 
~ ABCD in area. 

It is required to prove that if their vertices 
A and B bo joined, AB is parallel to CD. 

Proof. — ^Produce the base CD both ways. 
Through A and B draw AK and BS perpendicular 
to CD produced and meeting it in K and S. 

Now area of A ADO — base x altitude 
«=iCD xAK 
so area of A BDC - JCD x BS 
since A ADC = A BDC 
iCD xAK-JCD xBS 

Divide each side by JCD and AK— BS, 

Aild AK is parallel to BS since both are 
normals drawn to KS, lionet AB is equal and 
parallel to KS. 

Area of a Trapezittm . — A trapezium is a quadri- 
lateral with one pair of parallel sides. 



Lot ABCD be a trapezi\mi having side AB || 
aide DC. Through A arwl B draw AK and HT 
perpendicular to DO, and call AK t>r BT /j, then 
ABTK is a rectangle whoso area =baso x height 

-KT xAK 
r=KT xh. 

Area of A AKD =-’ J base x height 
^ |d1v xh. 

Area of ABCT JTC xh. 

Trapezium ABCD 

— A AKD rectangle ABTK -f ABCT 
-(.JDK x/j.)-f (KT x/0 + (iTC xh) 
-/dJDK-fKT-fiTC) 

*= h[iDK + i(KT + AB) +iTC] 

« i /ilDK + KT + A B -f TC) 

«U(DC+AB) 

*=i sum of parallel sides x altitude. 

Area of a Rhombus , — A rhombus is a quadri 



lateral whoso sides are equal but whose angles 
are not right angles. 

I«t ASKR be a rhombus, and lot the diagonals 
AK and RS intersect at D. 

The diagonala of a rhmnbus intersect at rigid 



Proof. — In As ASR and KSR the three sides 
of one A three sides of the other. 

AARS^AKRS (EucUd, I, 8) 

aars«z.krs. 

In As ARO and KRO 

AR s«RK 
RO is common 

included ZAKO^^ included ZKRO 

A ARO - A KRO (Euclid, I, 4) 

.•. ZAOR — ZKOR, hence each —90®, and 
their vertically opposite Zs SOK and SOA 
each — 90®. 

Again AO— OK, similarly RO— OS. 

Area of rhombus ASKR 

—area of A ARK -f area of A ASK 
-iAK.RO-|-JAK.SO 
= *AK(R04-S0) 

-JAICRS. 

Hence area of a rhombu.<t is half the product of 
its diagonals. 

Area of any Quadri- 
lateral. — T.ot PQRS bo a 
quadrilateral. Draw a 
diagonal PR, and from 
S and Q drop normals SO 
and QK to PR. 

Tlien area of PQKS 

—area of ArQR-| area of APRS 
-(iPR xKQ) (-(JPR xSO) 

-JPH(KQ + SO). 

Note . — It is not necessary to memorise rules 
for areas. A figure should bo drawn and divided 
into triangles, or sometimes {e.g, in case of the 
trapezium) into rectangles and triangles. 

In a right-angled triangle the square described 
on the hypotenuse is equal to the sum of the, squares 
de,8cribed on (he other two sides, (Euclid, I, 47.— 
A Tlieorem. ) 


a 



Let ABC be a triangle right-angled at B. 

It is required to prove that CA*-AB*-f BC*. 
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On CA describe the square CAQP 
„ OB „ „ CBKS 

„ AB „ ,» AMWB 

Join AS and BP, and through B draw BR parallel 
to CP. 

Area of AACS = J base xheight 
-JCS xCB 
= iCB xCB 
-JCBa 

CB* -twice A ACS 


Again, area of A PCB ^ J base x height 
- JPC xPR 
-i(PC xPR) 

= J (rectangle PR VC) 
rectangle PR VC -twice A PCB. 


In As ACS and PCB 
AC=PC 
CS-CB 

included A ACS —included A PCB, because each 
-9()°+a 
A ACS -A PCB. 


But AACS— JCB®, and APCB-=i rectangle 
PRVe, 

JCB2 - J rectangle PR VC 
i.6. CB* —rectangle PRVC. 



Then area of A ACM — J base x height 
-JAMxAB 
-JAB xAB-iAB* 


Again, area of A QAB — J base x heiglit 
-tQA xQR 
— ^(rectangle RQAV). 

In As ACM and QAB 
AM-AB 
AC««AQ 

included A CAM —included A QAB, because 

each =90® 4-/9 

.% ACM -lA QAB (EucUd, I, 4). 


But A ACM— JAB*, and A QAB ^ J(rectanglo 
RQAV), 

/. JAB* — J rectangle RQAV 

AB* -rectangle RQAV. 

Hence, since BC*— rectangle PRVC 
and AB*— rectangle RQAV 
BCa-f AB*-reot. PRVC + root. RQAV 
-PQAC 
-CA*. 


Construct a triangle equal in area to the quadri- 
lateral A BCD, 



Join AC, and through B draw BO |! AC and 
mooting DC produced in O. 

A ABC and AAOC are on same base AC and 
In^twoon parallels AC and BO, . ‘ . A ABC — A AOC. 
To tiach add A ADC. 

Then AABtM- A ADC - AAOC-f AADC 
i.e, quadiilateral ABCD — AADO. 


Construct a parallHogratn equal in area to 
A ABC arul having an angle, equal to Aa, 



Bisect the l^ase CB in S. and at S make 
ABSK-/.rt. Tlirough A draw AK |1 BC and 
meeting SK in K. Tlirough B draw BO H SK 
and m(X>ting AK in O. 

KOBS is the required ])arallologi’am. 

Proof. — -AABS — AASC, because they are on 
(H]ual bases CS and SB and between the same 
parallels I'CA and CB. 

Parallelogram KOBS — twice A ABS, because 
(hoy stand on the same base SB and between 
the same parallels. 

But AABC-2AABS 

KOBS -A ABC 
and ZKSB= given A a. 

Bisect a triangle throitgh a given point in one 
of its sides. 

I-ict ASN bo a triangle and P a point in the 
side AN. 
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It is required to draw from P a line bisecting 
AASN. 

Find Of the mid>point of AN. Join OS» PS. 


A 



Through O draw OR paj^llel to PS and meeting 
AS in R. Join PR. 

PR bisocts A ASN. 

Proof. — As OPS and RPS stand on same 
base and between same parallels OR and PS, 

A OPS =ARPS. To each add APSN. 

Then AOPS4- APSN - A RPS -f A PSN 
i.e. AONS=quadrilateral PRSN. 

But AONS«AASO, because they stand on 
equal basses ON and OA and are of one altitude, 

ONS-iAASN 
Hence quadrilateral PRSN = JA ASN. 

But quadrilateral PRSN ~ A ASN — A ARP 
i A ASN - A ASN - A ARP 

Thus A ARP « A ASN - i A ASN 

«=JAASN 
«qua(lril. PRSN. 

Hence PR divides A ASN into two oqucd 
parts — A ARP and quadrilateral PRSN. 

Loci 

The Locus of a point ia its path when it moves 
according to some definite law. For example, 
a point P moves round a centre O, keeping a 
definite distance from that centre. Obviously 
P traces a circle. Hence, when a point moves 
so that its distance from a given point is constantf 
the locus of the point is the circumforenco id a 
circle. 

Again, suppose a point moves in a path such 
that its distance from a given straight lino is 
constant. Think of the railway. If a mouse 
runs along the top of one rail its distance from 
the other rail is constant, i,e, it is always the 
same. Hence the locus of a point that moves 
so that its distance from a given straight line is 
constant is a straight line parallel to the given 
straight line. 

Find the locus of a point P which moves so that 
its distances from two fixed points S and K are 
squat. 

Join SK. Since P is to be always equi- 
dis^t from S and K, its locus must pass throu^^ 

■' ' • 


O, the mid-point of OK. Let P be one position 
of the moving point. Join PS and PK. PS 



must be equal to PK. Honoe PKS is an isosceles 
A. Join OP. 

Tn As PSO and PKO 

RS - PK 
PO is coinimvii 
OS OK 

A PSO^ilA PKO (EucUd, I, 8) 
APOS-APOK-90^ 

It appeal’s then tliat the locus of P is the 
straight line bisecting SK at right angles. 

Take anotlier position P^ and apply the same 
proof. 


Find the locus of a point P that moves so that 
its distances from two ywen straight lines AB and 
SK are equate 



Lot AB and SK intersect at O. i..et P bo 
one of the point’s positions. Then the distance 
of P from AB is PR, the normal on AB ; so 
PN, the normal on KB, is P’s distance from KS. 

PR must bo equal to PN. 

Join PO. 

In As PRO and PNO 

A PRO « A PNG =*90® 

PR-PN 
PO is common 
APR0.2:APN0 
hence A FOR = A PON 

t.e. PO bisects A AOK, and consequently A SOB. 

Hence any point on the bisector of an angle 
is equidistavU from the arms of the angle. 

PO might bisect the other two angles formed 
by the given lines. - 
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A point O moves along a straight line NR. 
Find its position when it is equidistant from two 
points P and Q. 


Suppose 0 is one 
of the moving point’s 
positions. Join OP 
and OQ. Then in 
the position required, 
OP-OQ. Join PQ. 
Then APQO is isos- 
celes. 

Tt can easily bo 
shown that the straight 
" J{ line TO, bisecting PQ 
at right angles, fixes 
the position of the moving point when PO—QO. 



Find a point equidistant from three given 
points P, Q, R, which are not in the same straight 
line. 



Join PQ, QR. 

The locus of points equidistant from P and Q 
ia AB, the perpendicular bisector of PQ. And 
the locus of points equidistant from Q and R 
is CD, the perpendicular bisector of QR. Hence 
the point O, where these bisectors intersect, is 
equidistant from P, Q, R. Prove by joinmg 
OP, OQ, OR. 


Two points P and Q vnthin a circle ABC are 
fixed. Find points on the circumference equi- 
distant from P and Q. 



Join PQ and draw perpendicular bisector OK. 
Prove that 0 aod K are the points required. 


Find a point within a triangle equidistant from 
the three sides. 



Lot ABC be the A. 

The locus of a point equidistant from AB 
and BC is the bisector of A ABC. 

The locus of a point equidistant from AC and 
CB is the bisector of ZACB. 

Let bisector BO meet bisector CO in O. 
O is equidistant from AB, BC, CA. 

Prove by drawing normals OQ, OS, OR to 
AB, BC, CA, and comparing As OBQ and OBS, 
and As OSC and ORC. 

Since OQ— OR=OS, a circle QRS can be 
diawn with centre O. Such a circle is called 
the Inscribed Circle of the A ABC. 

On a given base AB, as hypotenuse^ right-angled 
As, ABC, ABCS ABCS dkc, are drawn. Find 
the locus of the vertices C, CS CS <Sfc. 


M 



Consider riglit -angled AXYZ where ZX=90®. 
At X make ZYXO^ZY 

Then ill AOXY, Z.YXO= ZXYO 
A is isosceles 

and OX=OY. 

Then ZZXO = ZX-Z OX Y 
-90° -tt 
-ZZ 

OZ-OX (Euclid, I, 6). 

Hence OX-OY-OZ. 

That is, the median drawn to the hypotenuse of a 
right-angled triangle equals half the hypotenuse. 



On AB describe the right-angled As ABO 
and ABC^. Join O, the mid-point of AB, to C 
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and to Then OC is constant, because it is 
equal to JAB, Le, half of a constant quantity. 
Sim^rly OC» = JAB, so also OC*, OC*. The 
vortices C, C\ C*, Ac., are all the same distance 
from O, henco their locus is a circle with radius 
OC. (See Euclid, III, 31.) 

The mediana of a triangle are concurrent. 


A 



Lot ABC b© a A, and 13 K and CS two of its 
medians intersecting at O. Join AO and pro- 
duce it to meet BC in P. Then AP is the third 
median. 

Proof. — ^Through C draw CR parallel to KB 
and lot it meet AP produced in R. Join RB. 

In A ARC KO is drawn pantllol to RC from 
K the mid-point of AC. O is the mid-point 
of AR. 

Again, since O is the mid-point of AR and 
S the raid-poiiit of AB, OS is parallel to RB. 
Hence SOC is parallel to RB, and since BOK is 
parallel to RC, BOCR is a parallelogram. And 
tho diagonals of a parallelogram bisiwt each 
other. BP==P0, i.e. P is tho raid-point of 
BC. Hence AP is a inodian, and the three 
medians meet at O. 

Note . — O ia called tho centroid of the triangle 
ABC. 

The normals drawn from the mid-points of the 
aides of a triangle are concurrent. 



In APQR SO and KO are normals drawn 
from S and K, the mid-points of PR and PQ, 
dufid they meet in O. Find N, the mid-point of 
and join ON. ON ia normal to RQ. 


Proof. — Join OP, OR, OQ. Because OK 
bisects PQ at right angles, it is the locus of 
points equidistant from P and Q. 

OP-OQ. 

Again SO is the locus of points equidistant 
from P and R. 

OP«OR 

OP-OR«OQ. 

In As ORN and OQN 
OR-OQ 
ON is common 
RN-NQ 

A ORN:2: A OQN (Euclid, I. 8) 
AONK-AONQ-9<r. 
that is, ON is normal to RQ. 

Hence the normals from tho raid-points of the 
sides moot in O. 

Note . — Since OP-^-OR—OQ, a circle can be 
desenbod round APKQ. This is known as tho 
circumcircle. 

The hiaectora of the angles of a triangle are 
concurrent. 



Lot NQP bo a triangle, and lot PO and 
NO the bisectors of Z.P and ZN meet at O. 
Join OQ. Then OQ bisocts ZQ. 

Proof. — From O draw OA, OB, OS normals 
to NP. NQ, QP. 

Because OP bisects Z P, OP is the locus of 
all points equidistant from PN and PQ. 

OA = OS. 

Similarly NO is the locus of all points equi- 
distant from NP and NQ. 

OA-OB. 

Hence OA=OB=OS. 

In As OBQ and OQS 

OB=*OS 

Z.OBQ-ZOSQ«90® 

OQ is common 
AOBQ^AOQS. 

Z.OQB==Z.OQS, i.e. OQ bisects Z.Q, 
Hence OP, ON, OQ, the bisectors of angles 
P, N, Q, meet in a point. 

The CiucLB 

We have defined terms like circle, radius, 
arc, Ac. (p. 489), and under (p. 492) 

we showed that one circle was equal to another 
circle of the same radius. 

Circles which have the same centre but im- 
equal radii are said to be Concentric. 
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A Chord is any straight line joining two points 
on the oiroumferenoe. 

A Secant is a straight line which cuts the 
circumference at two points. 



In the circle shown KN, PQ, RS, TW are 
chords, KN passing through the centre 0. Thus 
the diameter of a circle is a chord. By iiLspec- 
tion wo conclude that the diameter is tho 
greatest chord and tho farther a chord is from 
the centre the smaller it is. 

AB is a secant cutting tho circle in X and Y. 
Obviously XY is a chord. 

Symmetry . — figvtre is said to be sym- 
metrical about a line when, on being foliled 
about that lino tho parts on each side exactly 
coincide with each other. In drawing, a sym- 
metrical figure is called a balanced figure. 

Tlie straight line is called tho axis of symmetry. 

Show that the dimneter is the axis of symfnetry 
of a circle. 

Method I. {Practical ). — ^With a pair of scissors 
cut out a circle made on paper ; cut along the 
diameter, and place one semicircle upon tho 
Other. They will be found to coincide exactly. 



Method II. (Theoretical ). — Take any point P 
on the circumference, and join OP. At O, on 
the opposite side of the diameter AB, make 

z.aor«z:aop. 

Imagine the circle is folded about AB. Since 
Z.A0P*sZ.A0R, OR will lie along OP, and 
since OR **OP, R will coincide with P. So every 
point on the arc ARB will ooincide with some 
point on arc APB. 

Henoe circle ARB is symmetrical about AB. 
Join PR, and let PR out AB in S. 
in As SOP and SOR 


bP»OR 

? S is common 
OP «« included Z.SOR 
ASOP^ASOR (Euclid, 1, *1) 
PS«SR 

Z.PSO«Z.RSO-90^ 

Hence P and R are symmetrically opposite 
with regard to AB. 



The straight lino passing through the centres 
of two circles is called the Ihic of ce^itres. 

lu(^t two circles, ABC and CPR, intersect at 
C. Show that tht>y must also intersect at a 
second point. Draw the line of centres OO', 
Fi'oin C draw CQ normal to AR and produce it 
to S so that QC = QS. 

Tlien C and S are symmetrically opposite 
points with regard to OO^. And because C is 
on the circumferenoo of both circles, S must 
also bo on tho circumference of both. 

Note . — By construction CS, the common 
eiiord, is bisected at right angles by OOh 

If a straight line, drawn frotti the centre, of a 
circle, bisect a chord which does not pass through 
the centre^ it cuts the. chord at right angles. (Euclid, 
HI, 3.) 



Let PQR be a circle and 0 its oentre. Let 
tho straight line OS bisect the chord PQ. 

It is required to prove that OS is a normal 
on PQ. Join OP, OQ. Then AOSP«Z.OSQ 
=90°. 

Proof. — In As OPS and OQS 
OP=OQ 
OS is common 
PS-SQ 

OPS.:r AOQS (Euclid, I, 8) 

Z.OSP = AOSA=90°, since they are ad- 
jacent angles. 

Henoe OS is a normal on PQ. 

Converse. — If a strwight line drawn through tho 
centre cuts a chord at right angles it bisects it. 

Let OS out PQ at right angles. 
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It is required to prove PS «SQ. 

Join OP €uad OQ. g 

Proof.— In As OPS and OSQ 

Z.OSP«Z.OSQ«90® 
hypotenuse OP = hypotenuse OQ 
side OS is common 
A0PS.:rA0SQ. 

Hence PS =SQ. 

Corollary. — The straight line which hisecta a 
chord at right angles passes thrcnigh the centre of 
the circle. 

From this we can deduce a method of finding 
the centre of a circle. 

Find the centre of the circle ABC. 





From B draw two chords BA and BC, and 
bisect them in S and K. Through S and K 
respectively draw ST and KN perpendicular to 
BA and BC, and let these normals meet in O. 

O is the centre of the circle. 

Proof. — Since ST is normal to AB it passes 
through the centre, and since KN is normal to 
BC it passes through the centre (Euclid, III, 3), 
Hence the centre is 0, a point common to 
ST and KN. 

Only one circle can pass through three poifUa 
not in the same straight line. (A Theorem.) 

For in above figure O is the only point that 
is equidistant from A, B, and C which are not 
in the same straight line. Hence a circle with 
centre O and radius OA is the only one that 
can pass through B and C. 

We can now find a method of describing a 
ciroum-cirole about a triangle. 


P 



For the triangle PQR has three points P, Q, 
R not in the same straight line. A circle can 
be drawn through those points if QP aud QR 


be considered as chords bisected by the norxnals 
AO and KO, which meet in O. 

If frofn a point within a circle more than two 
equal straight lines can he drawn to the circum- 
ference, that point is the centre of the circle. 
(Euclid, III, 0.) 



3 

From the point O in the circle RST let three 
lines OR, OS, OT, drawn to the circumference, 
bo equal. It is required to prove that O is the 
centre of the circle RST. 

Join RS, ST ; and join O to N and P, the 
mid-points of RS and ST. 

Proof.— In As OPS and OPT 
OS = OT 
OP is common 
SP-PT 

A OPSji: A OPT (Euclid, I, 8) 

Z. OPS = A OPT -00'* 

Hence PO passes through the centre. 

Similarly it may be shown that NO passes 
through the centre. Therefore O, the point of 
intersoction, is tho centre of the circle RST. 

Describe a circle with radius r to pass through 
two points A and B. 

.Join AB. .With centres A and B, radius r, 
describe two arcs intersecting in O. O is the 
centre of the circle. Join O to P, the mid-poin£ 
of AB, and compare As OPA and OPB. 

Tho problem is impossible if r is so short that 
the arcs do not intersect, or at least touch each 
other. 

Find the locus of th e centres of all circles passing 
through two given points A and B. 



tJoin AB, and bisect AB by normal ON. 
Ajiy point on ON is equidistant from A and B. 
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Henoe ON is the locus of the centres of all 
circles passing through A and B. If NO bo 
produced, circles having centres on the upper 
Bide of AB will pass through A and B. 

Deacrihc a circle which aJiall pass through two 
given points P and Q and have its centre on a 
given straight line AB. 



Join PQ, and bisect it Ijy iionnal SO, m<5C(-iiig 
AB in O. O is equidistant from P and 
hence a circle with radius OP will pass through Q. 

When is the. problem impossible ? When AB 
is perpendicular to PQ. 

Let AB take position Obviously SO 

will never moot A^B^ since they are parallel 
straight lines. 

If frofn a given point within a circle straight 
lines are drawn to ths circumference, the greatest 
■ is that which passes through the centre, and the 
remaining part of that diameter is the least. 
(Euclid, III, 7. — ^A Theorem.) 


A 



Let P be the given point within circle ABC, 
and let APB be a diameter through P. Let 
PC and PD bo other straight lines drawn fi'om 
P to the ciroumferenoe. 

It is required to prove that 

(1) ’PB is the greatest 

(2) PA is the least 

(3) PC is greater than PD. 

Proof.^1) Join OC and OD. 

Then OB *OC and PB - PO -f-OB 

-PO+OC 

But in APOC, PO+OC>PC 

A PB>PC. 


Similarly PB may be shown to bo greater than 
any other straight line from P to the circum- 
ference. 

(2) In AOPD, OD is less than OP-fPD 

But OD»OA 
OA is loss than OP-fPD. 

Take away the common part OP, 

and OA-OP is less than (OP+PD)-OP 

t.c. AP „ „ PD. 

Similarly it may be shown that AP is less 
than any other straight line from P to the 
circumforeiice. 

(3) In As POC and POD 

PO is common 

OC-OD 

Z.POC>Z.POD 

PC is greater than PD (Euclid, I, 24). 

If straight lines be drawn to the circumference of 
a circle fro’tn an external point, the greatest is that 
passing through the centre, and the least is that 
which when produced passes through the centre. 
Of two other such lines the greater is that subtend- 
ing the greater angle at the centre. (Euclid, 
111, 8. — A Theorem.) 



Let AKBC be the circle and P the given ex- 
ternal point. Let PKA, PC, PB bo lines drawn 
to the circumference, so that PKA passes 
through the centre O, and so that sub- 

tended by PC is greater than /.POB subtended 
by PB. 

It is required to prove that 

(1) PA is tjie greatest 

(2) PK is the least 

(3) PC is greater than PB. 

Join OC and OB. 

Proof.— (1) PA -PO-f OA 

«PO+OC 
but PO-fOOPC 
PA>PC. 

Similarly it may bo shown that PA is greater 
than any other straight line to the circumference 
from P. 

(2) In APOB, PB4-B0>P0, i.e. PK4-K0. 
But KO — BO. Subtract these, and PB>PK. 

Similarly it may be shown that any other 
straight line from P to the circumfei-enoe is 
greater than PK. 

.'. PK is the least of all such lines. 

17 
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(3) In As POC and POB 

PO is common 
OC«OB 

induded Z. POO included Z.POB 
base PC>baae PB (Euclid^ I, 24). 


Equal chords are equidistaiU from the centre, 
(Euclid, III, 14. — A Theorem.) 



In the circle ABCK let 
chord BC — chord AK. 
Draw OS and OR nor- 
mals from centre O to 
BC and AK. 

It is required to prove 
OS«OR. 

Join OA, OB. 

Proof. — BC and AK 
are bisected by OS and 
OR (EucUd, III, 3). 


Z.OSB = Z.ORA-90‘' 
hypotenuse OB ^ hypotenuse OA 
BS«JBC-iAK-AR 
AOSBnAORA 
OS=OR. 


Converse, — Chords which are equidistant from 
the centre are equal. 

Let BC and AK stand at equal distances OS 
and OR from centre O. 

It is required to prove BC— AK. 

Proof. — Join OB, OA. 

OS being perpendicular to BC and passing 
through centre O bisects BC ; similarly OR 
bisects AK. 

In As OBS and ORA 

OB=OA 

OS=OR 

Z.BSO-ZARO-90® 

A OBS* A ORA 
BS*AR 
JBC * JAK 
BC-AK. 


Note. — Since OS* OR, a circle with centre O 
radius OS will pass thxxjugh R. Similarly it 
will pass through the mid -points of all chorda 
equal to BC. Hence the locus of the mid^points 
of equal chords is a circle having radius equal 
to the distance of each chord from the cerdre. 



Exercise, — If NP be a fixed chord of a circle 
ANPB, and AB any diameter, show that, if AR 


and BQ be normals from A and B on NP or 
NP produced, the sum or difference of AR and 
BQ is a constant. 

Case 1. — ^When R and Q are on NP produced. 
Let BQ meet the cii'cumference in H. 

Join AH. Then, as we have shown in dis- 
cussing right-angled triangles, AAHB is a 
right-angled triangle, with the right-angle at 
H. Thereforo H and Q are equal, and 
AH is Ymrallel to KQ. 

Join OK, K being the mid-point of NP, and 
lot it cut AH in S. 

Then OK is pt^rpoiidicular to NP (Euclid, III, 3) 
aiid therefore All. 

Hence AK, OK, BQ being perpendicular to 
HQ, aro parallol. Tims AllQR is a parallelo- 
gram, and AK - S K, — FIQ. 

S is the mid-point of Iho chord AH, and tho 
normal SO passes through O. And O is tlie 
mid-point of AB. Hence OS — JBH. 

Wo hav^e to show that AK-|'BQ is constant. 

AK-hBQ-AR4-(BH +11Q) 

=-SK + f2SO i SK) 

= (SK + SO)-| (SO-fSK) 

=-OK-i.OK 

*=20K, but OK is a constant since O is 
fixed and K is the mid -point of a 
fixed chord NP. 

20K is a constant. 

Hence AK+BQ constant. 



Case II. — Wlion normals AR and BQ fall 
wholly within the circle. 

Produce AK to C, making RA — RC. 

Through C draw CDE parallel to NP and 
cutting OK in D. Join AQ, and produce OK 
to meet AQ in F. 

In AABQ OF bisects AB and is paiallel to 
base BQ, .'. it bisects AQ. Hence AF«=FQ, 
and BQ*20F. 

Similarly in ARAQ FK bisects RQ because 
FK is parallel to AR, and RA=*2KF. 

Hence BQ-RA*20F-2KP 
*2(OF-KF) 

=20K 

and since O is fixed and K is fixed, being mid- 
point of given choi*d NP, OK is fixed, i.e. OK is 
a constant. 

. *. BQ — RA ■* 20K *a constant. 
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Of two chorda in a cirde that which is nearer 
the centre is the greater, (Euclid, III, 16.) 


A 



Fn the circle ACDB let OK, the distance of 
the (^hord A15 from the cjentro O, be greater than 
OvS, the distance of the chord CD from the 
Centro O. 

It is required to prove that CD is greater 
than AB. 

Join OA, OC. 

Proof. — OS bisects CD, and OK bisects AB. 

Bocauso A OAK is right angled at K 
OA2-ATv2 + K02 (Euclid, I, 47). 

Similarly because A OCS is right angled at S 


But 

OC*-CS*+SO* 

OA-OC 


OA*-OC* 

lionco 

AK*d-KO*-CS*4-SO* 

But 

KOSO 


KO*>SO* 

hoiico 

KO* —SO*-* -{-some quantity. 


Substitute this value for KO* in above equation, 
and AK*-f SO*** -}- pome quantity = CS^+^O*. 

Subtract SO^ from each side, and AK® + some 
quantity = CS®. 

Hence CS2>AK* 

CS>AK 

i.e. JCD>iAB 

CD>AB. 

Converae.-^The greater of two chords is nearer 
to the centre than the leas. 

I.<et CD bo greater than AB. 

OS and OK are the normals from centre O to 
CD and AB. 

It is required to prove OK greater than OS. 
Join OB and OD. 

Proof* — As before SD — JCD and KB — JAB. 
In AOKB, OBa-OK^ + BKa, and in A OSD, 
OD*-OS2-l-SD». But OB* = OD*, because OB 
=OD. 

OK* + KB* = OS* 4 SD* 

But SD>KB 

SD*>KB*. 

Henoe SD*«»KB* -f some quantity. 

Substitute this value for SD* in equation 
and OK* 4* KB* « OS* 4- KB* -bsome quantity. 


Subtract KB* from each side 
and OK* = OS* d-some quantity 

t,e, OK*>OS* 

OK>OS. 

Corollary, -^A diarneter is the greatest chord in 
a cirde. 

The angle at the centre of a cirde is double of 
an angle at the circumference standing on the 
same arc. (Euclid, III, 20.) 




Lrf^t SK be the arc. and lot SAK \yo the angle 
at the circumference and SOK the angle at the 
centre, both standing on the arc SK. 

It is required to prove that Z. SOK— twice 
ZSAK. 

Join AO and produc-o it to B. 

Proof. — (1) In AAOK exterior A BOK=« in- 
terior /. OAK >1 interior Z.OKA. 

But Z.OAK = Z. OKA, since OA=sOK. 

Z. BOK - twice Z. OAK. 

Similarly Z. BOS —twice Z.SAO of ASAO 
Add, and Z.BOK:-fZ.BOS=2AOAK4-2ASAO 
i.e, L SOK - 2( Z. OAK 4- L SAO) 

=2Z.SAK. 

(2) In Fig. 2 ABOK-2AOAK 
and Z- BOS -2 ASAO. 

Subtract, 

and L BOS - L BOK - 2 A SAO -2 A OAK 

i.e. A SOK - 2( A SAO - A OAK) 

-2ASAK. 

The angle in a semicircle is a right angle, 
(Euclid, III, 31.) 



For let the arc SK be a semicircle. 

Then ASOB«2ASAO 

and ABOK-2AOAK 

ASOB4-ABOK+2ASAO-f-2AOAK 
i.e. the straight angle SOK— 2( A SAO 4- A OAK) 
-2ASAK. 

But ASOK-180® 

2 A SAK -180® 

ASAK-90®. 
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Find the locus of the mid-points of chords of a 
circle drawn through a fixed point. 



Case /. — ^When the point is 
within the circle. 

Let P be a fixed point 
within circle ACBD, and let 
the chords AB and CD pass 
through P. Let K and S bo 
the mid-points of AB and CD. 
Join centre O to Tv, P, S. 


Then Z.OKP = 90^ and ZOSP = 9()^ Hence 


(^ach is the angle in a semicircle. 

Bisect OP, and with raduis JOP describe a 
circle. This circle passes through K and S and 
all other mid -points of chords drawn through P. 
Hence the locus of such mid-points is a circle 
with OP as diameter. 



Case II . — When the point P is outside the 
circle. 

Join centre O to K and S, the mid-points of 
chords AB and CD. Join OP, 

Then Z. OSP and Z OKP are right angles. 
Hence locus of points S and K is a circle with 
OP as diameter. 


Definition . — ^A Segment of a circle is a part 



bounded by a chord and one 
of the arcs into which the 
chord divides the circumfer- 
ence. The chord AB divides 
the circle ABC into two seg- 
ments (the larger one is shaded). 
The angle ACB standing on 
the dividing chord is called an 


angle in a segment. 


Angles in the same segment of a circle are 
equal, (Euclid, III, 21. — ^A Theorem.) 



Let the Zs ADB and ACB be in the same 
segment of the circle ABC. 

It is required to prove Z ADB equal to Z ACB. 
Join centre O to A and B. 


Proof. — 

(Pig. 1). ZAOB-2ZADB (EucUd, III, 20) 
and ZA0B=2ZACB „ „ 

2ZADB«2ZACB 

zadb«zacb. 


(Fig. 2). Reflex ZA0B-2ZADB 
-2ZACB 
ZADB«ZACB. 

Converse.— angles standing on the same 
side of the sarne hose have their vertices on an arc 
of a circle of which the given hose is a chord. 

Let angles SNK and 
SRK bo equal, and lot them 
stand on the same base 
SK and on the same side 
of 

It is required to prove 
that N and R lie on an ^ 
arc of a circle of which SK 
is a chord. 

Proof. — ^N, S, K are iJirc^e points not in a 
straight line, therefore a circle which passes 
through these points may be described. 

Let the O NSK cut KR in P. Join PS. 

Then ZN — ZSPK, because in same segment. 
But ZN^ZR by hypothesis, ZSPK — ZR, 
i.c. an exterior angle of ASlTt — interior op- 
posite angle, whi(?.h is impossible. 

Hence the O NSK will pass throiigh R only 
when R coincides with P. 

The opposite angles of a quadrilateral inscribed 
in a circle arc together equal to two right angles. 
(Euclid, III. 22. — ^A Theorem.) 

$ 


K 


Ijot SKAR be a quadrilateral inscribed in 
Q SKAR. 

It is required to prove that ZS-f Z A = 180®. 

Proof. — Join centro O to K and R. 

Then Z KOR - 2 Z S (Euclid, III, 20) 

and reflex ZlvOR=2ZA „ „ 

Z KOR -f reflexZ KOR -2ZS+2ZA 
But Z KOR + reflex Z KOR = 360® 

2ZS + 2ZA = 360® 

Cancel by 2, and A S + Z A = 1 80® 

Similarly /. K -f Z R = 1 80®. 

Converse . — If a pair of opposite angles of a 
quadrilateral are suppletnentaryy the vertices are 
concydic. 

Note . — ^Points are con- 
cyolio when they lie on 
the circumference of a 
circle. 

Let ABCK be a quad- 
rilateral having ZB and 
ZK supplementary. 

It is required to prove 
that the points A, B, C, K are concydic. 
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Proof. — circle can be deecribod through the 
three points Ay C. Let the 0 ABC cut CK in 
D. Join AD. 

Since ABCD are concyclic, 

Z.B + Z.ADC^ISO*’. 

But by hypothesis 

ZB+ZADC«Z.B+ZK 
i.e. ZADC = Z-K, which is impossible, 

since Z.iVDC is the exterior angle of Z.ADK, 
and is thus greater than ZK, the interior op- 
posite angle. 

Hence a circle passing throxigh A, li, (J must 
pass through K. 

K must coincide with D. 

Exorcise. — In above figure prove Z ADK ~ ZB. 
ZB-fZADC = 180° 
and ZADCH-ZADK = 180° 

Z B + Z ADC =« Z ADC -f- Z ADK. 

Take away common ZADC, and 
/_B = ZADK. 

Hence if a side of a cyclic qiuidrilatcral is pro- 
duccdn the exterior angle ia equal to the opposite 
interior angle of the quadrilateral, 

ABC ia a triangle^ and X, Y. Z the mid^poinla 
of ils aides. AP la the normal from the vertex A 
to the base BC. /SViow that the points X, Y, P, Z 
are coney die. 



Join XZ, XY, PZ. 

Then XZ, the straight line joining tho mid- 
points of two sides AB and AC of A ABC, is 
parallel to tho third side BC. Similarly XY is 
parallel to AC. In AAPC, ZO, drawn from 
mid-point of AC parallel to base, bisects AP. 

In right-angled AAPC, Z, tho inid-i)oint of 
the hypotenuse, is equidistant from A, P, C, 
i.e, AZ-ZP-ZC. 

Since ZP = ZC, Z ZPC - / ZCP. 

But ZZCP==ZXYB-ZAZX (Euclid, I, 29) 
ZZPC-ZAZX 

But ZZPC-ZXZP (Euclid, I, 29) 
hence ZXZP = /AZX 

ZXZP^ZXYB. 

To each add ZXYP. 

then ZXZP+ ZXYP « ZXYB+ ZXYP 

- 180 ° 

that is, ZXZP and ZXYP, the opposite angles 
of quadrilateral XZPY, are supplementary, hence 
a circle may be described through the points 
XZPY (Euclid, III, 22, converse). 


ABCD ia a cydic quadriUUeralf cmd the oppoarle 
aides AB and DC are produced to meet in P, and 
AD and BC to meet in Q. Show that if the cirdea 
circumacribed about triangles CBP and QDC meet 
in R, then Q, R, and P are collinear (i.e. lie in a 
straight line). 

Join RQ, RP, RC. 


a 



Proof. — Quadrilateral CRPB inscribed in a 
circle has exterior ZABC — interior opposite 
/ CRP. Similarly quadrilateral DCRQ in- 
scribed in a circle has exterior ZADC -= interior 
opposite ZQRC. 

Z ABC h / ADC - Z CRP -I- Z QRC. 

But Z ABO -+- Z ADC = 1 80° 

Z CRP -I- Z QUO - 1 80° 

. . QR and HP aro in the same straight line, 
i.e, Q, R, P are collinear. 


Equal Cimn^Ks 

In equal cirdea area which subtend equal angles 
either at the centre or the circmnference are equal, 
(Euclid, III, 2G. — A Theorem.) 



Lot ABC and ]\INK bo equal circles having 
ZBOC equal to ZNPK at the centres, and 
consequently ZA -^^V M at the circumference. 

It is required to prove that arc BC, which 
subtends Z.s O and A, is equal to arc NK, 
which subtends Zs P and M. 

Proof. — Apply O ABC to O MNK, so that 
O coincides with P and OB lies along PN. 
Since OB— PN, the point B coincides with tho 
point N. 

Again, because Z O — Z P, OC lies along PJv ; 
and since OC— PK, tho point C ooinoidoa with 
the point K. 
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Henoe the arc BC coincides with the arc NK, 
i.e. arc BC^aro NK. 

Note,-^If the equal angled are in the same 
cirde^ the area subtending them are equal. 

To bisect a given arc. 

Let SRK bo the arc. 

Join SK, and at P, the 
mid-point of SK, erect the 
noriiial PR, cutting the arc 
in R. Join SR, KR. 

'' P ' locus of points 

equidistant from S and K. 

RS-RK 

and Z.RSK-Z.RKS. 

Now in a circle equal angles stand on equal 
arcs. 

Henoe since Z.RSK stands on arc RK 
and ZRKS stands on arc RS, 

arc RK~arcKS. 

that is, arc SRK is bisected in R. 

Definition. — A sector of a circle is a ligure 
bounded by an arc and two radii. 

In equal cirdea angles, either al the centre or at 
the circumference, which atand on equal arcs arc 
equal. (Euclid, III, 27. — A Tlioorem.) 

Use figure in Euclid 111, 2(1. 

Let ABC and MNK be equal circles, and let 
arc BC— arc NK. 

It is required to prove 

(1) ZO-^P 

(2) Z.A-Z.M. 

Proof. — ^Apply O ABC to O MNK so that 
O falls on P and OB along PN. Since OB =PN, 
point B falls on point N, and circurnh^renco of 
O ABC coincides with that of O MNK. 

Since arc BC— arc NK, point C coincides with 
point K. Hence OC coincides with PK, i.e. Z.0 
-Z.P 

and Z.A-KO = i/-P = Z.M. 

In equal circles arcs cut off by equal chords are 
equal, the major arc equal to the major arc, the 
minor to the minor. (Euclid, III, 28. — A 
Theorem.) 




Let circles ABC and SKN be equal, and let 
ohord AB» chord SK. 

It is required to prove that 


(1) Major arc ACB— major arc SNK. 

(2) Minor arc ARB— minor arc SWK. 

Join AO, BO, SP, KP. 

Proof. — ^In As AOB and SPK the three sides 
of one equal the three sides of the other. 

AAOBrrASPK 
henoe /.0-=/.P 

arc ARB -arc SWK (Euclid, III, 26). 

But whole circumference ABC — whole cir- 
cuniferonoe SKN 

rormiining arc ACB —remaining arc SNK. 

In equal circles chords which cut off equal area 
are equal (Euclid, III, 29. — ^A Theorem.) 



Let Os ABC and SlOf bo equal, and let 
chords AB and SK cut equal arcs ARB 
and SWK. 

It is required to j)r(>ve that chord A]3 = 
(^lord SK. 

Join OA, 1*S. 

Proof. — Apply O ABC to G SKN so that 
centre O falls on contro P and OA alt>ng J^S. 
Since OA=PS, point A coincides with point S, 
and circumference AB(.^ cc^incides with circum- 
ference SlvN. 

Since arc ARB - arc SWK, point B coincides 
with point K. 

Hence AB coincides with SK 

i.e. AB- SK. 



The Tangent. — I^t PQR be a secant of the 
circle XQR, and let it be rotated about P, so 
that it takes the positions PQR, PQ^Rj, PQ 2 R 2 * 
After it passes through the centre, th(j 
]X)ints Q and R approach each other more and 
more, until when the secant touches the circum- 
ference, Q and R coincide at X. 

PX ia a tangent to the cirde. 
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Definition, — tangent (Latin, tango^ I touch) 
to a circle is a straight line wliich touches the 
oircurtiference at one point, but does not cut 
the circumference. 

A tamjent is perpendicular to the railhia drawn 
to the point of contact. 

? 



T..ei PAD bo a secant of O ABAS whose centre 
is O, and lot it cut circumforonoe in A and B. 
Join OA, OB. 

Then in A CAB 
OA-OB 

OAB - Z.OBA (Euclid, I, 5) 

hence Z. OAP the supplement of /, OAB — A OBK 
the supplement of Z OBA. 

Botat-o secant PABK until it becomes the 
tangent PK'. A and B now coincide at the 
point of contact, and OA coincides with 01^. 
llenoo the equal / s OAP and OBK l)ocomo 
adjacent. 

OA^ (or OB^) is a normal on PK*. 

The above method of proof is called tho 
Method of Limits. 

To draw a tangent to a circle from a given 
poirU. 



I^t P be the given point and SKR tho O 
having centre O. 

Join PO, and on PO doscrilxj tho scmicirclo 
PSO cutting circumference of O SKR in S. 
Join PS. 

PS is the tangent required. 

Proof. — Z.PSO being tho angle in a semi- 
circle is a right angle, hence PS is perpendicular 
tc the radius OS. 

PS is a tangent to O SKR. 


Another tangent PR can be drawn in the 
same way. 

It can bo shown that PS=PR. 

For in right-angled As POS and POR 
hypotenuse OP is conmion 
side OS *= side OR 
APOS:rAPOR 
hence PS=PR 

ZPOS = Z.POR, &o. 

The angles ^nade by a tangent of a circle with a 
chord drawn from the point of contact are respec- 
tively equal to the angles in the alternate segments 
of the circle. (Euclid, III, 32. — A Theorem.) 


A 



Ijct PQ l^e a tangent to O ABCD touching it 
at D. Let BB be a chord. 

Then I Z-BDQ= angle in alternate segment 
BAD 

II ZBDP — angle in alternate segment 
BCD. 

Through D draw diameter DA. Take any 
point C in arc BCD. Join AB, BC, CD. 

Proof. — /.ABD^OO® because angle in a semi- 
circle - - /. ADQ 

Again /. ABD - Z A Z ADB 

and / ADQ - Z ADB -| - Z BDQ 

Z A + Z. ADB - Z ADB + Z. BDQ 
take away common Z. ADB and Z A — ZBDQ. 

Again ABCD is a quadrilateral in a circle 
ZA + ZC-180® 
i.c. ZBDQ^-ZC = 180® 

But Z_ BDQ I Z BDP = 1 80®. 

Z BDQ H- Z C - Z BDQ + Z BDP. 

Take away common Z BDQ, and ZC = ZBDP. 

S 



Proof by Method of Limits. — I.iet O SKR 
have a chord RK, and let PRT^ be any secant 
through R. Draw diameter RS. Join SK, KP. 
Then Z S = Z P (Euclid, III, 2 1 ). 
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SuppoHe it touches RA at K, AB at N, BS at 
P. Join O, the centre, to K, N, P. Thou OK 
=ON=OP, i.e. O is equidistant from the 
straight lines RA, AB, BS. 

The locus of points equidistant from RA and 
AB is tho bisector of Z.RAB, and the locus of 
points equidistant from AB and BS is tho 
bisector of Z.ABS. 

Hence the first step in the problem is to bisect 
Z.8 RAB, ABS. The point O, whore the bisec- 
tors intersect, is the centre of tho escribed 
O KNP. 

Note. — O, being equidistant from RC and SG, 
stands on the bisector of ZRCS. Hence, if 
OC be joined, OC bisects ZC. 

It follows that the hiseetorn of two exterior 
anglea of a triangle and the hisexlor of the third 
angle are concurrent^ the point of interneciion 
being the centre of the escribed circle. 


Tn a given circle inscribe a triangle equiangular 
to a given triangle. 




Let ABC be the given triangle and PQR tho 
given circle. 

Draw any tangent SRT touching OPQR at 
H. At R make ZTRQ — ZA (call it a). At 
R make Z SRP Z 0. Join PQ. 

PRQ is the required triangle. 

Proof. — 

ZTRQ ~ ZP in altornato sogment 

«ZA (Euclid, IIT, 32) 

ZSRP = ZQ in alternate segment 

= ZC (Euclid, HI, 32) 

ZPRQ = ZB. 


Ahorit a given circle circmnscrihe a triangle 
equiangular to a given triangle. 



Let ABC be the given triangle and PQR the 
given circle, having, centre O. 

Produce BO both ways to x and y. 

Draw any radius OQ, and at O make 
ZQOR-ZABX and ZQOP-ZACY, and let 
OR and OP be radii. 


Through R, P, Q draw the tangents SK, SN, 
NK. 

SKN is the required triangle. 

Proof. — ROQK is a quadrilateral having 
opposite Zs R and Q each a right angle, 
remaining Zs ROQ and K are together 
equal to 180°. 

But ZABX l-ZABC-180® 

ZR0Q+ ZK = Z ABX-f Z ABC 
But ZROQ-ZABX 

remaining ZK^romaining ZABC. 

Similarly ZN, tho supplement of ZQOP 
~ZC, the supplement of ZACY. 

Honco third ZS = third ZA. 

On a given straight line describe a segment of a 
circle which will contain an angle equal to a given 
angle. 


/(* 



given angle. 

Bisect AB at S, and erect the normal KS. 
At K make ZSKN —a. 

Through A draw AO parallel to NK, and let 
it meet KS in O. Join OB. 

KS is the locus of points equidistant from 
A and B, .-. OA-OB. 

With centre O, radius OA, describe a circle 
thi^ough A and B. 

AAOS.r.ABOS (Euclid, I, 8) 

ZAOS = ZBOS 

But ZAOS = ZNKS-a 

ZAOS = ZBOS=sa 

Hence whole ZAOB = 2a. 

Take any point R in the largo segment made 
by tho chord AB. Join RA, RB. 

ZAOB at centre ^2Z ARB at ciroumference 
i.e. 2a«2ZARB 

or a = ZARB. 

Hence on AB a segment of a circle ARB has 
been described containing an angle equal to 
given Za. 

Construct a trianqle, given the base, vertical 
angle, and poirU where bisector of vertical angle 
culs base. 

Make a rough A ABO and circumscribe it with 
a circle. 
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Suppose O is point whore biseotor of vertical 
£A meets base BC. Then /iOAB = ZOAC. 

0 Hence these angles 

stand on equal arcs. 
^ Produce AO to meet 

circumforenoe in P. 
\ Thon arc BP — arc 

A 

^ Construction . — On 

BC describe segment 
of a circle contain- 
ing Z.A, an angle ==» given angle (a). Bisect 
arc BC in P. Join PO, and produce it to meet 
oix'cuinferonco in A. Join AB, AC. 

BAG is the triaiiglo required. 

Construct a trianffle, given the base, vertical 
angle, and sum of sides. 

Lot SK he the 

Q baso, p the given 

angle, and xy a 
straight line equal 
to the sum of the 
sides. On SK 
make a segment 
of a circle SOK 
/ which will contain 
/ an angle 

Suppose SOK is 
V the required A . 
-77-^ Thon SO f OK - 

the straight line xy. 
Produce SO to A, so that SA - jfc f Join AK. 
Since OA-OK, ZOKA-ZA 
and exterior Z. SOK (jji) - Z A + Z OILIV 

-2ZA 

Construction . — On SK describe a segment of 
a circle SOK that will contain an anglo equal 
to p, and on SK describe a segment SAK that 

will contain an angle equal to ^ 

With centre S, radius xy, draw an arc, 
cutting the latter circle in A. Join AS and let 
it cut smaller © in O. Join OK, AK. 


Construct a triangle, given base, vertical angle, 
and difference of the sides. 




Let AB be the given base, d the given vertical 
anglO) and 6 the diHerence of the other sides. 


Suppose ABC is the A required. 

Cut off CD — CB. Then AD is the difference 
of the sides AC and CB, and AD »6. 

Because CD-CB, ZCDB^ZCBD®)? (say). 
ButZe -f ZCDB-f- ZCBD 

= 1 80® 

t.e. a+2/?-180® 

2/5«180®~a 

or |? = 90»-| 

Now Z-BDC (i.e. /3) = 180“-Z.ADB 
/1ADB-180®-)S 



=180*— 90°+| 


=00®4v 

Construction. — On AB descril^e a segmont of 
a cii’clo that will contain an angle equal to 

tK)®+|. 

With contro A, radius h, cut this segment in D. 
On AB describe a segment of a circle that 
will contain an angle equal to a. 

Produce AD to meet the large circle in C. 
Join CB, DB. 

ABC is the required triangle. 

Proof. — 

Z BDC - 180®- Z BDA 

= 180® -^90°+2^ 

= 180®-90®-3 

= 90*4 

Again, exterior / BDA of A BCD — ZC-f-^CBD. 
t.c. 90®+;-.dlC + Z.CBD 

-H+Z.CBD 
Z.CBD=90®+5-o 



But Z BDC =90® 4 
ZBDC = ZCBD 

and CD^^CH (Euclid, I, 6). 

Then AC-CB-AC-CD 
-AD 

~b, i.e. the difference of the sides 
and ZG— a. 

Hence on base AB the A ABC has been de* 
scribed, having ZC » given angle a, and dif. 
ferenoe of sides AC and CB 
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The Normals drawn from the venHces of a 
triangle to the opposite sides ate coneiurrent. 





Lot ABC bo a triangle, and let AS, BK be 
normals from vertices A and B to opposite sides, 
and let them intersect at O. 

Join CO, and produce CO to meet AB in N. 

Then CN is perpendicular to AB. 

Proof. — Join KS, 

Then, since ZOKO-/.OSC-90® 

OKCS are concyclic points. 

And because /da SOC and SKC stand on the 
same arc SC of the circle OKCS, 

/d SKC -/I SOC 

— -d.NOA, the vertically opposite angle. 

Again, since Z.AKB =:/dASB=90®, and tht>ae 
angles stand on the same base AB, AKSB aro 
concyclic. 

Hence /.BAS = /_BKS, standing on the same 
arc BS. 

Z BAS -h Z NOA - Z BKS -f- Z SKC 

But Z BAS + Z NOA + ^ ^VNO - 1 80^* 

90‘’-f-ZANO =180° 
ZANO-90® 

i.G. CN is perpendicular to AB. 

Note. — ^The point O is oaUe<l the orthooentre 
of the A ABC ; and if the h^t of the perjx^n- 
diciilars CN, AS, BK be joined, the ASNK is 
called the pedal or orthooentrio triangle. 

It can be shown that the normals from the 
vertices to the opposite sides of a triangle bisect 
the angles of the pedal triangle. 



Let NKS bo the pedal triangle of A ABC. 
Then, since AOKO=*ZOSC*90°, 

O, K, C, S are concyclic 
Z OSK «* jL OCK in the same segment. 
Again, since ZBNO»«ZBSO»»0O°, 

N, O, S, B are Concyclic 
ZNBO ZNSO in the same segment. 


Now ZNGA«^ZANC~ZNAC 
«90°~4NAC 
s-ZAKB-ZNAC 
= ZABK 

ZOSK -ZNSO, i.e. ZNSK is bisected 
by AS. Similarly Zs SNK and NKS are 
bisected by CN and BK. 

Since Z OSB - 90° - Z OSC 
and ZOSN-ZOSK 
.*. ZNSB=:ZKSC 

i.e. the sides of a pedal triangle are equally inclined 
to the side of the containing triangle in which they 
meet. 

Slmson's Line, — The feet of the normals drawn 
to the three sides of a triangle fro9n any point on 
the circiimcircle are collinear. 

Let O be any 
point on the circum- 
circle of A PQR, and 
lot OS, OK, ON be 
the normals to tho 
sides. 

Then tho points S, 

K, N are collinear 
(lie in a straight 
line), 

Join KS, KN, OP, 

OQ. 

Proof. — Since Z OKQ / ONQ ~ 90°, 

K, O, N, Q aro concyclic 
ZOKN = ZOQN in tho sfimo segment 
^ the supplement of /. OQR. 

But the supplement of ZOQR is ZRPO, 
siiKJe POQR is a cyclic quadrilateral. 

ZOIO^-ZRPO. 

Again, since ZPSO = ZPKO, P, S, K, O aro 
concyclic. 

ZSPO is tho supplement of ZSKO. 

But ZSPO - ZOKN, 

ZOKN is the supplement of ZSKO. 
i.e. SK and JvN are in one straight line, 
llenco S, K, N are collinear. 

The line SKN is known as Simson'a Line or 
tho Pedal Lino. 

In a triangle with a vertical angle a and a given 
base XY, find the locus of the orthoeentre. 

W 



I/et WXY be tho A and O the orthocentro, 
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Then, since ZWRO«ZWSO-90^ 

W, S, O, H are conoyolic. 

ZW+ZROS*«180® 
i.e. a f ZKOS«180® 

ZROS = 180®-a 
But ZKOS^ZXOY 

ZXOY«180®-a. 

The locus of O, therefore, is a segment of a 
circle described on XY and containing an angle 
180® -.a. 

Euclid, Book II 

Squares and Rectangles. — Definitwns. — ( 1 ) 
The rectangle ABCD can be drawn if the sides 
AB, AD are known. Honce rectangle is said 
to be contained by AB, AD. Hence it may be 
called the rectangle AB.CD (i.e. AB xCD). 


A 6 



(2) If a point be taken in a straight line, it 
divides the straight line into segments. If the 
point S is in the straight line AB, AB is said to 
be divided internally at S. 

Here AB=AS+SB 

= sum of segments. 



^ i"~s 

If the point S is on AB produced, AB is said 
to be divided externally at S. 

Here AB- AS -SB 

— difference of segments. 

If of two straight lines one is divided into any 
number of parts, the rectangle contained hy the 
two lines is equal to the sum of the rectangles 
contained hy the undivided line and the parts of 
the divided line. (Euclid, II, 1. — A Theorem.) 


M 



Let AB and N be the given straight lines, and 
lot AB be divided into any number of ports 
AS, SK, KB. 

Let N measure n units, AS a units, SK h units, 
K3 C units. 

Then AB-a-f c unite. 


It is required to prove 
rect. AB.N«rect. AS.N-f-reot, SK.N-freot. 
KB.N 

i.c. (a+6-fc)n=aw*f6w-i'Cw. 

Construction . — At A draw AD =N and normal 
to AB. Through D draw DC parallel to AB, 
and through S, K, B draw SP, KK, BC parallel 
to AD and meeting DC in P, 11, C, 

Proof.— Fig. AC -fig. AP+fig. SR+fig. KC, 
and AP— rect. AS. AD :=-roct. AS.N =an 
SR-roct. SK.SP = roct. 

SK.AD-roci. SK.N 

—bn 

KC-reefr. KB.BC-roct. KB.AD-rocfc. 

KB.N —cn. 

and whole AC-=roct. AB. AD— root. AB.N 
= (a-|-&-f r)M. 

Hence root. AB.N —rect. AS.N -j-rect. SK.N 
“J-roct. KB.N, or {a | 6+c)n=an+6n-fcn. 

Special Case T . — When AB is divided into two 
sc^gmonts AK and JvB only, and <ho undivided 
line AD^^AB. The square, on a given straight 
line is equal to the .m7n of the rectangles contained 
hy the whole line and each of the segments. 
(Euclid, II. 2.) 



Here fig. AC -fig. AS -f fig. KC 
i.c. AB2=rect. AK.ADH-rcct. KB.BC 

-reel. AK.AB-f rect. KB.AB 
or thus AB*— AB.AB 

-AB.(AK-fKB) 

-AB.AK-fAB.IvB. 

Special Case II . — When AB is divided into 
two segments AK.KB, and one segment AK 
ecjuals the undivided line. 



Here fig. AC -fig. AS -f fig. KC 
i.e. rect.. AB.AD— rect. AK.AD-frect. KB.BC 
i.e. rect. AB.AK— rect. AK.AK-freot. KB.AK 
-square on AK-frect. KB.AK 
or AB. AK - (AK -f KB)AK 

-AK.AK-fAK.KB 

-AKHAK.KB. 
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If a straight Jim is divided internally aJt any 
point, the square on the whole Urn is equal to the 
sum of the squares on the segments, plus twice the 
rectangle contaimd by the segments. (Euclid, II, 
4. — Theorem.) 


• 0 

(.il 

1 

(•i) 



Lot AB be the straight line divided iuteriially 
at S. 

It is required to prove that 

AB*-ASa-h«B24-2 rec. AvS.SB 

or, if AS measum a units, and SB b units {a-\ h)'^ 
~a^ \ h^ \-2ah. 

Construction. — On AB describe the square 
ABCD. From AD cut off AR^AS. Througli 
R draw RN" parallel to AB, and through S 
draw SIv parallel to AD, and let RN and SK 
intersect at O. 


Proof. — The fig. AC —fig. AO+fig. OC-f-fig. SN 

4 - fig. RK 

i.e. square on AB = square on AS-j-sciuare on ON 
or SB frect. SB.BN 
f root. RO.RD 

or AB*=AS2-fSB^4-rect. SB.AS + 

root. AS.SB 

=AS2-f SB2 + 2 root. AS.SB 
that is (a-|-6)2 — a^-l 6^ {-2a6. 


If a straight line he divided externally at any 
point, the square on the given line is equal to the 
sum of the squares on its segments minus twice the 
rectangle contained by the segments. (Euclid II, 
7. — ^A Theorem.) 



Let AB bo divided externally at S into two 
segments AS, BS. 

It is required to prove 

AB» * AS» -f BS* -^2 AS.BS 
or if AS measure a units, and BS b units (et—b)* 

Construction . — On AS describe a square 
ASOK. From AB cut off AD ~ AB> and through 


D and B draw DK, BN parallel to AS and AR 
rospootively, and let DK and BN intersect in C. 

Proof.— The fig. AC==fig. AO -(fig. SN+ 
fig. CR). 

To each term in the right side of the equation 
add fig. CO. 

Then AC— fig. AO -h fig. CO— (fig. SN-f-fig. CR 
I fig. CO) 

-AO-l-CO-(SN+iai) 

=AO-|-CO — (rect. SO.SB+roct. 

RO.DR) 

— AO+CO— (root. AS.SB -frect. 

AS.SB) 

=AO+CO-2AS.BS 
i.e.. A B* AS* + BS* - 2 AS.BS 

or (rt— b)*=a*-f‘6*— 2a6. 

The difference of the squares on two straight 
lines is equal to the rectangle contained by their 
sum and difference. (Euclid, II, 5 and 0. — ^A 
Theorem. ) 


CL 



Let AB, AS be the given straight lines and 
lot them be placed in the same straight lino. 

It is required to prove 

AB* - AS* == ( AB 4- AS)(AB - AS) 
or if AB moasuro a units, and AS b units 
\-b){a — b). 

Construction . — On AB describe the square 
ABCD, and on AS describe the square ASNK. 
Product? SN to moot DC in W. 

Proof.— AB*- AS* -fig. AC-fig. AN 
=fig. SCK 
-fig. SC 4- fig. KW 
=SB.BC fKD.KN 
-SB.AB+SB.AS 
-SB(AB4-AS) 
i.e. o*— 6* — (a— 6 )(o4-5). 

Corollary . — If a straight line is bisected and 
divided into two unequal segments, the rectangle 
contained by these segments is equal to the 
tlifforenoe of the squares on half the line and 
on the line between the points of section. 

Case I . — Let AB bo bisected in O and divided 
internally into two unequal segments at P, 

A b — V — 3 

Then reot, AP,PB«AO*-OP*. 

Proof.— AP.PB=(A 04 - 0 P)( 0 B- 0 P) 

-(AO 1 0P)(A0-0P) 

=AO*-OP*. 
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Cflwe il.— -Let AB be blsooted In O and divided 
externally into two uueqiial segments AP, PB. 

A ^ 5 ? 

Then rect. AP.PB =*OP2— AO*. 

Proof.— AP.PB = (OP+AO)(OP-OB) 
«(OP+AO)(OP~OA) 
«=OP*-AO*. 


If a straight line be bisected and also divided 
into two unequal segmerUs^ the sum of the squares 
on the unequal segments is equal to twice the sum 
of the squares on half the line and on the line be- 
tween the points of section. (Euclid» II, 9 and 10, 
— ^A Theorem.) 

Lot AB l>e the given straight line bisected in 
K and divided into two unequal segments at S. 

It is required to prove 

AS*+SB*=:2(AK*H-KS‘^). 

Case I . — ^When AB is divided intei'nuUy ni S. 

A K 5 

AS3«AK**fKS*-h2AK.KS 

(Euclid. 11, 4) 

SB* = K B* 4 KS* - 2KB. KS 

(Euclid, 11, 7) 

/. AS*4*SB*=:AK* f-KB*4 2KS* I 2AK.KS 
-2KB. KS 

= AK* AK* 4 2KS* 4- 2AK. KS 
-2AK.KS 
«-2AK*4-2KS* 
c.2(AK*-hKS*). 

Case II . — When AB is divided externally S. 

A K 3 S 

AS* « AK* -f KS* 4* 2 A K, KS 

(Euclid, II, 4) 

SB 2 -KS 24 'KB*- 2 KS.KB 

(Euclid, II, 7) 

AS*4-SB* -AK24-KB*4 2KS*4'2AK.KS 
-2KS.AK 
-AK*4-AK*4-2KS* 

=2(AK*4-KS*). 

Definition . — If SK is a straight lino inclined to 
another straight line AB, and if normal KR be 
dropped from K to AB, the part SR is known as 
the projection of SK on AB. 



In an cbtuse-angled triangle^ the square on the 
side subtending the obtuse angle is equal to the 
sum of the squares on the other two sides plua 
twice iht rectangle contained by one of those sides 
and the projection of the other side upon it, 
(Euclid, II, 12. — ^A Theorem.) 


Let A ABC be obtuse-angled at and lot 
BS be the projection of BA upon CB produced 
(i,e. AS is a normal on CS). 



it is required to prove 

AC***CB*4BA*4-2CB.BS. 
Proof.— AC*- CS* 4- S A* (Euclid, I, 47) 

- (CB* -I- BS* 4- 2CB.BS) 4- SA* 

- CB* 4- 2CB.B8 + (BS* 4-SA*) 
-CB*4-2CB.BS4-AB* 
-CB*4-BA*4-2CB.BS. 


In every triangle the square on the side sid)- 
tending an acute angle is equal to the sum of the 
squares on the .Hides containing that angle^ minus 
tivicc the rectangle contained by one of these sides 
and the projection of the other side upon it. 
(Euclid, II, lib — A Theorem.) 



l4^t A PQR be acut e -angled at 11. 

It is requirc^d to prove that 

PQ* - RP*+KQ’^*-2RQ.RS 
RS being the jjrojoction of RP on RQ. 

Proof,— SQ = HQ -KS 

SQ*-(RQ-R8)* 

-RQ*-2RQ.RS+RS*. 

To each side of the equation add PS*. 

Then SQ*4*PS" -^RQ*“2KQ.RS+RS2+PS* 
or PQ* - RQ* - 2RQ. RS 4- RP* 

=RP*4-RQ*-2RQ.RS. 


Prove that in A ABC the sum of the squares 
on AB and AC is equal to twice the square on half 
BC, together with twice the square on the median 
AS, bisecting BC. 


/f 



From A draw AK perpendicular to BC. 
Then AB*4-AC*-2BS»4-2SA*. 
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Proof. — In AABS, by EucHd, II, 12 
AB* -BS*+SA34-2BS.SK 
111 A ACS, by Euclid, II, 13 

AC» -CS* 4- SA* - 2CS.sk 
-BS*+SA a -2 BS.sk 

Adding (1) and (2) 

AB»-fAC* «2BS8-f2SA* 

In above A ABC prove 

AB*- AC*- 2BC.sk. 

Subtracting (2) from (1) above 

AB* -AC* -4BS.sk 

— 2 X 2BS X SK 
-2BC.sk. 

ABC 18 a triangle right-angled at A. AK in 
the normal on BC. Prove AK* - rccianyle 

bk.kc. 



JT&UUI. — 

2AK* - ( AB* - BK*) 4- (AC* - ICC*) 

= ( AB* + AC*) - B K* -KC* 

= BC*-BK*-KC* 

- (BK* -f- KC* + 2BK.KC ) - BK* - KC* 
-2BK.KC. 

Divide oacjh Hide by 2, 

and AK* -BK.KC. 

If Uvo chords of a circle intersect at a pointy the 
rectangles contained by their segmerUa are equal* 
(Euclid, III, 36 and 30, — A Theorem.) 



Case I. — When the chords interaoct within 
the circle. 

Let AB and SK, two chords in 0 ASB, 
intersect in N. 

It is required to prove root. AN.NB - root. 
SN.NK, 

Join centre O to A and N, and from O draw 
OR perpendicular to AB. OR bisects AB. 

Note* — We must show that AN.NB is equol 
to some constant* AO is a constant, because 
equal to radius r, and ON is a constant, Ix'causo 
points O and N are fixed. 

Proof.— Rect. AN.NB - (AR4-RN)(RB-RN) 

Rect. AN.NB = (AR+RN)(AR-RN) 
-AR*-RN* 

- (AO* - OR*) - (ON* - OR*) 

-AO*-OR*-ON*-f-OR* 

-AO*-ON» 

-f»-ON*. 


Similarly SN.NK may be proved equal to 

(1) r*-ON*. 

Hence rect. AN.NB — root SN.NK. 

(2) Case J/.— When the chords intersect outside 
the circle. 



Rect. AN.NB -(AR+RN)(RN-RB) 
-(RN-fAR)(RN-AR) 
-RN*-AR* 

- (ON* - OR*) - (AO* -OR*) 

- ON* - OR* - AO* -f- OR* 

-ON* -AO* 

-ON*-r* 

Similarly rect. SN.NK —ON*— r*. 

met. AN.NB - rect. SN.NK. 

EucHd, ITT, 30, goes on to show that each 
roctaiiglo is equal to tho square on the tangent 
from N. 

Li^t NW bo a tangent to OASB. 

Join OW. 

Then ZOWN --9a^ 

Now WN*-ON*-OW* (Euclid, I, 47) 
-ON*-r* 

= met. AN.NB — rect. SN.NK. 

If from a point outside a circle two straight lines 
he, drawn,, one of which cuts the circle, and the 
other meets it ; at\d if the. rectangle contained by 
the former and the part of it ovlside the circle is 
equal to the square on the latter, then the latter is 
a tangent to the circle, (Euclid, IV, 37. — 

Theorem.) 



From point P outside OAKB lot stmight 
lines PBA and Plv bo drawn, tho former cutting 
the circle at B and A, and the latter touching 
it at K. 

Ami let rect. PB.PA-PK.* 

It is required to prove PK a tangent to 
AKB. 

Proof. — From P draw a tangent PS 
Then PB.PA -PS* (Euclid, HI, 30) 
but PB.PA — PK* by hypothesis. 

PS*-PK* 

PS-PK 
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Find 0, the centre of ® AKB. 

Join OK, OP, OS. 

In As OPS and OPK 
three sides of on© ^thro© sides of the other 
A OPS - A OPK (Euclid, I, 8) 

/. A K =« Z. S=« 90®, since PSis a tangent 

PK is a tangent to OAKB. 


Medial Section a given straight line so 
thcU the rectangle contained by the whole and one 
parti may be equal to the square on the other part. 





Case 1 . — Wlienthe 
lino is to bo divided 
internally. 

Let AB bo the lino 
to be divided, and 
let it measure a 
units. 

Construction . — ^At 


B draw the normal BK — - units. 


Join AK. 


With centre K, radius ^ cut off, on KA, KS, 

and with centre A, radius AS cut off on A3i, A(^, 
and lot AS — AC —h units. 

Thou AB.BC - AC*. 

Note that BC--a— 6 units. 

Proof.— «*-AB*-AK*-BK2 (Euclid. T, 47) 
=(AKd-BK)(AK~-BK:) 

-(6+a)(6) 

— h'^-\-ab. 

Subtract ah from each side, and a*— a6=6*. 
Factorise, and a(a— 6) =6* 
i.e. AB.BC -AC*. 


Case II . — ^When the line is to be divided 
externally. 



As before, draw BK perpendicular to AB and 


equal to 5. Join AK and produce it to S, so 
that KS=»KB-5. 

A 

With centre A, radius AS cut AB produced 
in a negative sens© in C. 

Then AB.BC -AC* 

Let AC —AS =6 units in length. 

Proof.--a* - AB* = AK*-BK* 

-(AK4-BK)(AK-BK) 

-6(6— a) 

-6*— aft. 


— a(a4-6) 

AC*-AB(AB-fAC) 

-AB.BC. 


Draw an isosceles triangle having each of the 
base angles double of the vertical angle (Euclid, 
IV, 10. — ^A Problem.) 



Construction .. — Take any straight line AB and 
divide it. in ni(‘«liul Boction at C, so that AC* 
AB.BC. 

With ceniro A radius AB, describe OKBS. 
With centre B, radius AC. cut circumforonce of 
GKBS ill S. 

.loin ]^S, SA. 

ABS is tile required triangle. 

Proof. — •loin SC, and describe 0ACS passing 
through A, C, 8. 

Since BA.HC - AC*-BS* 

]5S is a tangent to O ACS (Euclid, Til. 37). 
Hence Z BSC - /. A in allenuit e segment (Euclid, 
III, 32). 

To each add / AS(^ 

Thf>n Z- A + /- ASC - Z BSC -f Z ASC 
--ZASB 

- ZB (Euclid, I, 5). 

But exterior ZBCS of ZACS —sum of interior 

opposite angles 
-ZA + ZASC 
-ZB. 

SB -SC (Euclid, I, 0) 

-AC. 

Henct^ A ACS is isosceles. 

ZA-ZASC. 

Since ZB-- ZBCS 

-ZAd-ZASC 

-2ZA 

ZASB-2ZA. 

Hence A ABS has eo,ch of its base angles double 
of tho vortical angle. 

Hole . — ^The above construction can be done 
practically by calculating the size of vortical 
angle a. Angles of A ABS are a,^a, 2a. 

Now a-f 2a 4- 2a — 180® 

i.e. 5a — 180® 

a«36®. 



TRIGONOMETRY 


Introduction . — ^Trigonometry (from the Greek 
trigonon, a triangle ; metriot measurement) is a 
branch of Pure Mathematics, and deals chiefly 
with the relations which exist between the sides 
and angles of a triangle. 

A triangle drawn on a plane surface is called 
a p^a/i6 triangle, while one drawn on a sphere, 
and which will have its sides curved, each side 
being part of a circle, is termed a spheriad 
triangle. The subject is thus naturally divisible 
into two branches — -Plane Trigonometry and 
Spherical Trigonoinotry. The fomior branch 
is the simpler of the two, and its study will 
naturally precede the latter. In tlio following 
pages I shall confine myself entinily to Plane 
'rrigonomotry. 

Trigonometry finds innumerable applications 
in problems that require mathfimatical treat- 
ment, and is indispensable in laud surveying, a 
process carried out in the following manner. We 
will suppose that the adjoining figure represents 



a district to bo surveyed. A line A13, chosen 
on a flat surface or plane, is first very carefully 
measured. This lino i.s called the base line. A 
signal-post is set up at C, or else some prominent 
landmark, such as a tree or church steepl(», is 
chosen for the purpose. By carefully measuring 
the angles BAG and ABC with a theodolite, an 
imaginary triangle. ACB is formed. Now evtuy 
triangle consists of six elements — ^three sides 
and three angles — and knowing any three of 
these elements,* the others can then be calculated 
by methods described towards the end of this 
article. Hence, having measured the line AB 
and the angles BAG and ABC, the lengths AC 

* At least one side moat form one of the known elements. 


and BC and tho angle ACB can then be caloti- 
lated, and either of the lines AC, BC, can then 
bo used as a fresh base for other triangles, such 
as BCD, ACE. This process is repeated until the 
whole of tho district has been covered by such 
a series of triangles. T'hose triangles are then 
sulxlividod into a nurnbt^r of smaller triangles, 
and thu.s an accurate map of the district can be 
constructed. Tho last side of the lost triangle 
formed is carefully measured, and its measured 
IcMigtli corupanid with its calculated length, as 
a chock on tho degree of accuracy with which 
tho survey has been carrif'd out. 

In the Ordnance Survey of Great Britain and 
Ireland, th(> base lino, 7 miles in length, was 
meojiurod on Salisbury Plain ; another lino, 
nearly 8 miles long, was measured near Lough 
Foyle in Trolaml ; and the difi’erence between 
the length of tho lino on Salisbury Plain, as 
actually measured and os calculated from the 
Lough Foyle base, was less than 6 inches. 

Since tho world is a large sphere, any triangle 
drawn on its surface is necessarily spherical, 
but, provi(to(l the lengths of tho sides do not 
exceed a couple of miles in length, such a tri- 
angle is practically plane, and in such a survey 
tho results of Plarus Trigonometry can bo applied 
without fear of any appreciable error. Where 
larger t riangles are used, the formulso of Spherical 
Trigonometry — ^which, however, closely resemble 
those of Plano Trigonometry — must bo applied. 

Angles. — Euclid defines an angle as “ tho in- 
clination of two straight linos to one another, 
which meet but are not in tho same straight 
lino.” This definition is now practically dis- 
carded, and a difTerent point of view is adopted. 
Of the two straight lines AB and AC, which 
form an angle BAG (see Fig. 2), one of them — 



AB, for example — is supposed fixed, and the 
other, AC, is presumed to rotate, in the plane 
of the paper, about A as centre. Originally the 
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two lines coincided, and wlien AC has reached 
the position indicated in the figure it is said 
to have deacribed the angh BAG. 

According this view, it is evident: (1) That 
the size of the angle so formed is not affected by 
the lengths of tlie linos AB and AC which form 
the angle, and only depends on the amount of 
rotation of the line AC. (2) Tho lino AC might 
have reached the positi(jn indicated in tho figure 
either by rotating in an anti-clockwise direction 
(indicated by tho arrow a) or by rotating in the 
same direction as the hands of a clock (indi- 
cated by tho arrow 6). In the former case the 
amount of rotation is less than in tho latter. 
Hence the figure illustrates two possible angles, 
marked a and /?, of which a is the smaller. 
(3) Some convention is necessary which will 
indicate the direction in which tho movable lino 
has rotated. The one adopted is to call the anti- 
clockwise rotation positive^ and the clockwise 
rotation negative. Tho angle a is therefore a 
positive angle, and /? a negative one (written 
—P). (4) Not only do wo obtain positive and 

negative angles, but there is no limit to tho 
size of an angle. The Euclidian de finition 
admits neither negative angles nor angles great(n* 
than two right angles. (5) In tho coiuho of 
rotation of the line AC, tho end C describes an 
arc of a circle, of which AC is a radius. 

Measurement of Angles . — ^Thoro are three 
methods of measuring angles, but we need only 
consider two of them. 

(1) The Sexagesimal or English Measure , — In 

this system, when the end C of the rotating lino 
AC has described a complete circle, it is .said to 
have described an angle of 300 degrees (written 
300®) ; when it has described half of a circle, 
so that tho lines AB and AC are in one and tho 
same straight line, tho angle between them is 1 80°, 
and so on. An angle of 1 degree is thus obtained 
when one of the two lines forming tho angle has 
rotated away from tho other through ^gth 
of a circle. A degree is further subdivided into 
00 minutes, and each minute again into 60 
seconds — minute being denoted by ( ' ) and 
a second by ( "^ ). 10° 15' 27" therefore reads 

10 degrees 15 minutes 27 seconds. It is to he 
noted that this system of measuring angles is 
an arbitrary one — there is no reason whatever 
for choosing the number 300 as the one into 
which tlio circle is to be divided. 

(2) Circular Meas^ire . — Since the size of an 
angle depends on tho amount of rotation of 
the line AC, the length of the arc BC (see last 
figure) supplies a natural measure of the angle 
BAG, provided the radius AC is assumed to bo 
always of the same, length for all angles. This 
length is taken as unit length, so that in circular 
measure, unit angle is such an angle that tho 
length of the arc BC is unity, when described 
by the end C of a rotating line AC of unit 
length,; or what amounts to exactly the same 


thing, a unit angle is such that the ratio of the 
arc BC to the radius AC is unity. This unit 
angle is called a radian, and being a logical, 
not an arbitrary, unit, it is the one adopted in 
theoretical xnathematics, so that by “ an angle 
0 is meant an angle of $ radians. 

The ratio, 

tho length of the circumference of a circle 
tho length of its diameter 

has boon calculated to very many decimal places 
by methods whicli will bo found explained in a 
text-book on Higher Trigonometry. We have 
no numerical expression whatever to represent 
it exactly ; it is therefore said to be incommen- 
surable. The otistom has arisen of denoting the 
exact value of this ratio by the Greek letter n, 
which thus represents a number extending to 
many hundreds of decimal places, but which in 
praot ico is taken as a pproximatcly equal to 3* 1 41 69, 

22 355 

‘“‘m- 

Since 


thc» length of the circumference of a circle 

the length of its diameter 

tlie h'ngth of tho eircumforenco 
^ ^ 1 - , - ■ ■■ . 

2 .".tlio length of tho radius 

length of circumference ... , 

. • . — 2- ; — :: — .which corresponds 

l(‘ngth oi radius 

to an angle of 300° in the sexagesimal measure 
^ radians. 

Hence ji radians -- 180°, an equation which 
supplies a basis of calculation for expressing an 
angi(' in radians when its value in degrees is 
known, and viee v< rsa. 

22 

Reckoning n fis equal to -y, we have 
7 y 1 80'^ 

one radian = - ■■■■- ^-57° 10' 22" nearly. 


22 


355 


Reckoning tz ai equal to wo have 

J 1 o 


one radian 


113 X 180° 
355 


57° 17' 44*79". 


This last value only differs from the true 
value by *01". 

Given an angle in terms of radians, it is only 
a question of working a simple proportion to 
find its value in terms of degrees ; and con- 
versely, given the angle in degrees, it is equally 
easy to express it in radians. 

The Trigonometrical Ratios. — For purposes of 
direct practical measurement, neither of the two 
methods just described are suitable. Trial will 
at once convince the reader that it is not easy to 
measure, with any great degree of accuracy, either 
the length of a given arc of a circle or the fraction 
which such an arc forms of the whole circle. 
There are, however, certain other quantities 
which remain constant for any given ang}e, 
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which are easily measurable, and between which 
relations exist which lend themselves to mathe- 
matical treatment. 

Let BAG represent any angle, which we will 
call 0, From any point P in the line AC, 



supposed to have rotated into its present posi- 
tio?i from tho position occupied by AB, draw a 
line PQ perpendicular to AB. From any other 
point P' draw another pc^rpondicular A 

knowledge of Euclid, Book VI, in which the 
properties of similar triangles are discussed, will 
enable the reader to prov^o for himself (hat 


PQ P'Q' , AQ AQ' , PQ P'Q' , 

AP "‘aI^’ * AP~A1*'’ AQ AQ' 

PQ AQ PQ 

other words, the ratioa ~, remain 

ixP A P AQ 


constant for all positionsof P, and only depend on 
the size of tho angle. A little consideration will 
also show that it i.s iudil’fereiit wliether tJie lino 
AB or AC is considered as the fixed line. If AC 



is considered fixed, tho figure is a little diiToront 
in appearance, (Fig. 4) but tlK3 ratios 

A1 A1 

PQ 

still have the same values, depending, as 


they do, merely on the size of tho angle 0. It 
is further to be noted that tho values of these 
ratios are independent of tho measure, whether 
floxagosimal or circular, adopted for the angle. 

Now APQ (Fig. 3 or 4) forms aright-angled tri- 
angle, of which AP is the hypotenuse. Calling PQ, 
the side opposite the angle the perpmidicular 
and AQ the intercept^ that being the distance 
along the 5xed line intercepted by the perpen- 


dicular PQ, the above ratios may be expressed 
perpendicular intercept perpendicular 
hypotenuse * hypotenuse’ intercept * 
'riiose ratios are respectively called tho sine, 
cosine., and tangent of the angle 6, and in practice 
these terms are abbreviated to sin, cos, and tan. 

Sill 0, therefore, moaais the ratio i 

hypotenuse 

obtained by dropping a perpendicular from one 
of the lines forming the angle on to the other. 

Similarly, cos 0 - - — and 
liypotonuse 

tan 0 The sine, cosine, and 

iiitorocpt 

(wigont of ail angle are the three principal 
irigononietricid ratioa, or, os they are frequently 
called, the circular functions of tho angle; and 
tiio student must make himself thoroughly 
familiar with thorn before attempting to proceed 
further. They are as essential to trigonometry 
as tho multiplication table is to arithmetic. 

By inverting thesis three ratios we obtain three 
other important ratios. 

The ratio called tho cosecant 

perpend leular 

(written coscc), and is equal to -r— . 

* sme 

is called the secant 

1 

cosine’ 

is called the cotangent 

1 


The ratio 


hypotenuse 


The ratio 


intercept 
(written see), and is equal to 
intercje^pt 


]s*rpi3ndicidar 
(written cot), and is equal to 


tangent’ 

It should further be noted that (sin 0)* — ?’.e. 
\ hypotenuse' / 

/ w'litten cos” 5, and so on lor 

\hypotoriuHo/ 

other powers. 

Wo can at once find the values of the Bine^ 
cosine, and tangent of tho angles 0®, 30*, 45®, 

00°, and 90°, or (in circular mo€Uiure), 0, i 

D 4 3 

and 


For example : 

For the angle 0°. — Since the lines AB and AC 
are coincident (in the cul joining figure they are 

P C 

Q B 

Fla. 6. 

drawn nearly coincident for th(3 sake of greater 
clearness), PQs^O, and AQ = AP. 
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. .. PQ 0 

“aF^ap 


COS 0® 


“aP * AP 


tan 0* 


PQ 0 
AQ'AQ 


-0 

a 

0 


For the anqle 30®, or — . — Let BAG be an angle 

of 30®. Draw PQ perpendicular to AB; then 
the angle APQ must be 60®, since the sum of 



I 

" I 
E 


Fro. 6. 


the angles of a triangle are togother equal to 
two right angles (Jiiuclid, Bk. I, Prop. 32). By 
drawing AD, so as to make anotlioi* angle of 30® 
with AB, and producing PQ to moot AD in E, 
it is easily proved that if p is the length of PQ, 
then AP —2p and AQ --== V 


Hence sin 30® or sin — 


6 2p 


1 

2 


cos 30* or cos ^ - 8660254 

o 2p 2 

tan 30® or tan — - — . ^--=‘5773503 

6 s/T\p V3 


The student should, as an exerci.se, find for 
himself the values of the principal trigono- 
metrical ratios of the remaining angles men- 
tioned above. 

The cosecants, secants, and cotangemts of all ’ 
these angles can Ixs at once found by inversion 
of the respective siiio.s, cosines, and tangents. 

1 2 

Thus cosecant 30® - -r — — ^ ~rr, &c. 

sm 30 1 


By methods beyond the scope of this article, 
the trigonometrical ratios have been enumerated 
for all the angles between 0® and 90®, anJ are 
to be found in any book of mathematical tables ; 
so that, knowing the values of the sin, cos, &c., of 
any angle, the tables enable us to find the angle it- 
self; and oonven^ely, knowing the angle, the tables 
will supply us with any of the required ratios. 

Thus, knowing that sin 0 = *5626646, we turn 
to the tables and find that sin 34® 14' = 
•5626645. Hence 0 must be 34® 14'. Simi- 
larly for the other ratios. 


Raiioa of a^n Angle and its Complement.’^ln 
the trigonometrical ratios of any angle 0, it is 
always the sides of a right-angled triangle that 
are concerned. Hence the three angles of such 
a triangle are 6, 90®, and a third angle which 

must necessarily be equal to (90®— 0) or 

to make up the full complement of two right 
angles. For this reason the angles 0 €md ( 90® —0) 
are each called the complement of the other. 
Important relations exist between the trigono- 
metrical ratios of an angle and its complement ; 


sin 6 


PQ 

AP 



But 
Hon CO 


PQ 

AP 


=cos (angle APQ) =003 


sin 0 -cos 




— i.e, the sine of an angle is equal to the cosine 
of its complement. 

Tn the same manner the reader can prove for 
himself that- : 


cos 0 - sin ^ - Oj ; tan G = c(;t ^2 _ 

cot 0 — tan ; sec G “ cosec (!»)•• 

coscc G -sc'c — G^. 

Relations between the Trigonometrloal Ratios 
of one or more Angles. — Besides those, other 
important ndationa (equations (i) to (xvi) below) 
exist between the trigonometrical ratios. The 
student rmiet commit them to memory for ready 
use. From the lost figure we have : 

sin 0 PQ /AQ PQ 
cosG Ap/aP AQ' 


But 

Hence 


PQ 

AQ 

tan 0 


= tan 0. 
Bin 0 


(i) 


Also, since from Fig. 7, PQ*-f AQ*-=^AP* 
fEuclid, Bk. I, Prop. 47], therefore, dividing 
throughout by AP*, we have : 

PQ* AQ*_AP* 

"aF 

or sin* G-fcos* G=»l (ii) 
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Similarly, 

or 

Similarly, 


^ AQ*^AP» 

AQ^'^AQ® AQ^ 
tan* =* 800 * . . . (iii) 

PQ* AQ* AP* 

PQ^’^PQ* PQ" 
or 1 -foot* 6™cosoc* 0 . . . (iv) 

Equations (ii), (iii), and (iv) aro merely the 
expression, in trigonometrical language, of the 
celebrated Proposition 47 of the lirst book of 
Euclid. 

If a and P represent any two angles, I ho fol- 
lowing rolalions hold between their trigono- 
motrioal ratios : 

sin (a -\-p) :^sin a cos ^ f-cos a sin p . • (v) 

sin {a -P) -sin a cos p -cos a sin P . . (vi) 

cos {(i-{-p) =cos a cos /?— sin a sin p . . (vii) 

oos (a—p) —003 a cos P -}-sin a sin P . . (viii) 

For proofs <if forrnuTja (v) to (viii) the reader 
should refer to a text -book. 

From (v) and (vii) we get, by division : 

cos (a-fp) 

sin n cos | cos gsin p 
cos a cos p -sin a sin P 


cos g cos p 

cos g 

cos p 

cos a cos /?— sin a sin p ^ 

sin a 

sin Ii 

cos a cos p 

~^cos a 

CohP 

/. f , o\ g f-l'an P 

. . , 

, . (i: 

Similarly, from (vi) and (viii) we get 
a tan g-^ tan/? 

tan a == 5 -— — — ^ . . . 

] 4- tan a tan p 

• (' 

If a=Pf then (v) becomes 


1 


sin 2a — 2 sin a cos a; 
or, writing 0 for 2a i 

0 0 

sin 6 ^2 sin - cos - (an expression for the 

A Z 

sine of an angle in terms of the 
sine and cosine of half the angle). 

Similarly, if a^p, then (vii) becomes 
cos 2a = cos^ a— sin-* a 
^ —1—2 sin^ a (since 

oos* a~l — sin^ a, from ii) 
ws2 cos^ a — 1 (since 
sin^ a — I — cos^ a, from ii) 

or cos u =008* -—sin* »- 
2 2 

« I —2 sin* ^ 

2 

—2 008 * 5—1 


(Xii) 


Dividing (xi) by (xii) we get; 
sin 2a 2 sin a cos a 


tan 2a 


tan 2a = 


cos 2a cos* a- 

2 sin a oos g 
008 * a 

ammmmmmmmmmmmmmm B 

COS* g -sin* a 
cos* a 
2 tan a 


• sm* a 

2 sin g 
oos a 


1 - 


sm* g 
008*^0 


or tanO = 


I — tan* a 

I 


(xiii) 


(X) 


Also sin :ig — sin (2a fg) 

- sin 2a cos g-f oos 2a sin a, 
by applying formula (v), 

- 2 sin a cos a cos a'f-(ocjs* a— sin* a) sin a, 
by applying formulto (xi) ainl (xii). 

-2 sin a (1 — sin* a) h(l —2 sin* a) sin g. 
by applying formula (ii). 

sill 3g —3 sin g— 4 sin® a . . . (xiv) 

In a similar inannor it may bo proved that 
cos 3a— - '3 cos a ( 4 cos® g . . . (xv) 

3 tang -tan® a , 

and tan 3a ; — — - — .... (xvi) 

1— 3taii*a ' ' ' 

Formuhn (i) to (iv) enable us to express any 
one trigonometrical ratio in terms of any other. 
For example, from (ii) we have 

sin 0 -Vl -• cos* Of 

an expression for the sine t)f an angle in terms 
of the cosine, and from (iv), calling tan 
we Jiuve 

1 1 

^ UT* sin* 0 
a:* 

■' ir*-M 
an<l hence sin 0 


= sin* 0, 

X 


tan 9 


(xi) 


prossion for the sino of an angle in terms of the 
tangent. 

As an exercise, the student should make use 
of formuho (ii), (iii), and (iv) to express the 
cosine of an angle in terms of the sine and of 
the tangent, and the tangent of an angle in 
terms of the sine and cosine. The results he 
should get aro : 

cos 0 —sin* 6 
1 

Vl -btan^ 18 
sin 0 

Vl -cos* e 


cos 0^ 
tan 0 =- 
tan 9 — - 


cos 


T 



trigonometry 

Having these, similar eicpressions for the 
oosMant, secant, and cotangent can be at once 
written down. For example, knowing that 

sin 

Vl+taiT? 


WO have oosoo 0 — 


Tarr^~~' 

and so on for tho secant and cotangent. 

Trigonometrical Equations.— Tho relations 
expressed by formula! (i) to (xvi) are extremely 
useful for the purpose of solving trigonometrical 
^TOtions. The aim in solving such an equation 
IS to find tho value of an unknown angle. This 
IS illustrated by the following examples ; 

Example, l.-^in 0+ooa 0-^/1. This is an 
equation involving the circular functions of an 
unknown angle 0. Its solution implies tho 
determination of tho value of 0, As the angle 
IS expressed m terms of two of its functions, 
write sm 0 m terms of cos 0 (or vice versa). 
Doing so, we have Vl -cos* 0-|.cob 0 \/~ an 
equation involving only one function of the 
angle. Writ ing a fo r oos 0, this becomes 
VT— a:* 

l-*“=2fa:*-2v/2S 

_ This slmpliflos to a quadratic 

m-'ic, the solution of wliich is ^ 

^ - ±‘707. 

Hence cos 0 - ± • 707. 

Knowing tho value of cos 0, we find from the 
tables that 0 is an angle of ±45®, or -t— . 


n*^®* Sl*e.— Hitherto only 

met 'T® ““f investigate the trigono- 
metr^^ ratiM of a^Ies of any size. Let AB 

the w e"®’ described by 

the rotating hne AC during a complete revolu- 

o 



Example 2. — -Solve, hoc® fi -f-tiin 0 — 1, 

1 ± fan® 0 + tan (? — 1 

tan* 0-l-tan fi-.0 

tatt ^=0, or tan 0- — 1 

•*. 0-=O, orfi= — 45* or —— 

4 

oeF^®r positive angles— greater than 

TO —whose tangent may bo -1. The general 
solution Id given on p. 537.) 

Example 3. — Solve, sin 30=2 sin 0. 

.-. 3 sin 0-4 sin* 0=2 sin 0 ... by (xiv) 
Dividing by sin 0; 

3—4 ain®0=:2 

8in*0 =i 
4 

sin 0 — i^, and also sin 0=0, since wo 
have divided by sin 0. 

.•. 0-0; 0=3O*,i.e.2; —30®, fr ■ 

These are not the only solutions. The general 
solution will be clear after reading to p. 536. 


tion, 1)0 divided into four equal quadrants by 

ACfar « evident that 

AC falls wdlim the first, second, third, or fourth 
qinulrant., aeeording a.s the oiigle described by 

inglM, Wo need not nece.saarily stop at four 
right angles; an angle of 400®, for exumplo, 
impliM a complete circular revolution of AC 
ogethor with an additional revolution through 
another 40 - The sine, cosine, and tangent of 
an angle of 400 would, however, be exactly the 
same ^ for an angle of 40®. It is also evident 
from the figure that, m the case of angles be- 
tween TO® and 270»g and the perpendicular 

f^m C no longer falls on AB. but on BA vro- 
duced, so that for such angles tho intercept AP 
IS no longer a lino situated between A and B. 
Bence, m considering the trigonometrical 

ratios of angles greater than 90® or we must 

take mto account tho directions in which dis- 
tance are measured. The etablished (»n. 
vention IS to call horizontal distance positive 
when measured to the rigid of DE, and Lg^ive 

Similarly, 

i;L R'R when above the 
•1 ir • negative when below. The line AC 
Itself IS alwa^ positive, since it is always 

IK *^® 1*“’"® direction, viz. from 
centre of the circle to the circumferenoe. Ooiit 
si^uently, for Mgles between 0® and 90® (AC 
situated in the first quadrant), all the distances 
concerned in the trigonometrical latios— hyno- 
tenuse, pe^ndic^r, and interoept^-are S 
quMtwl. themselvee are aU poltive 

For angles between 90® and 180® (AC situated 
m the second quadrant), both the hypotenuse 
and perpendicular ate positive, but the intercept 
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is negative ; consequently the sine of any such 
angle is positive, but the cosine and ttuigent 
are negative quantities. Similarly, for angles 
between 180® and 270® the sine and cosine are 
both negative quantities, but the tangent, being 
the result of division of two negative quantities, 
is positive. For angles botwoeu 270® and 300®, 
the sine and tangent are negative quantities, 
while the cosine is positive. It is no use trying 
to remember these facts by heart — the con- 
sideration of a rough figure, quickly drawn, will 
immediately supply these data. 'J"he prece<ling 
formulae (i) to (xvi) hold for angles of any size, 
provided duo regard is paid to signs. 

For an angle 6, greater than a right angle but 



less than two right angles, we have (Fig. 0), 

"" "^Tr'' of the angle 

B'AC— i.c. 


sin (180®— fl), 

or, in circular measure, sin (tt— 0). 

Honco sin 0 --=sin (.t; — 0) (xvii) 

The angles 0 and (Ji—O) are each called the 
supplement of tlio other. 


AP 

Also cos 0--= — since AP is a nogalivo 
AC 

quantity. (See Fig. 9.) 

AP 

But f — cos of the angle B'AC.’, i.f. cos (.t *0). 


Hence cos —008(71 — 0) .... (xviii) 
Similarly, tan 0 — — tan (.'T--0) . , . (xix) 

These equations are very important , and should 
be committed to memory. Equati(jns some- 
what similar to these hold good for angles in 



Pio, 10. 


the third and fourth quadrants. For example, 
from the adjoining figure we see that 

Bin 210«=8in (ISO'+aO®)". - sin JW®, 

A\j 

since' PC is negative. In the samo manner the 
values of the circular functions of all angles 
greater than a right angle can be found in terms 


of the same function of an angle loss than a 
right angle. 

it is now apparent that, knowing the values 
of the sine, cosine, and tangent of all angles 

between 0® and 90® ^or 0 and wo know the 


values of thoso functions for any angle. In fact, 
as regards tho sine and cosine, we only require 
these values for angles up to 46®, since sin 0 
^oos (90®— 0). (See p. 632.) In a book of 
mathematical tables, therefore, the values of 
tlio sine and cosine are only given for angles 
from 0® to 45®, while tho values of tho tai^gont 
are given from 0® to 90®. Such a table giving 
values to 6 decimal places will be found at the 
end. p. 641. 

The Sine Curve. — Considering tho variations 
in the v’^alues of the circular functions of angles, 
we find the following. 

Tho value of the sine of an angle varies from 
0 to 1 for angles between 0® and 90® ^0 and I 
from 1 to 0, again, for angles bolwoon 90® and 1 80® 
(2 and ; from 0 to — 1 for angles between 


180® and 270® mul ; and from -I to 0 

for angles between 270® and 360® and 

These values are then repeated exact ly for angles 
greater than 27r— from 0 to 1 for angles 

between 360® and 460® ^2jt and 

33iose variations can be roprosonted graphi- 
cally. Lot tho horizontal direction represent 
tho numerical value of the angle, and the ver- 
tical direction tho value of its sine. The above 
variations for tho sine of any angle between 
0® and 360® will then bo represented by the 
following curve, called the sine curve (Fig. 11). 

Tho portion of the curve OA can bo drawn 
accurately by the help of the tables. The 
portion AB balance.s exactly about the line 
AA', while tho rest of the curve BCD is exactly 
similar to the portion OAB. The curve evi- 
dently does not stop at D, but repeats itself 
exactly and ad infinitum beyond D, and also 
to the left or negative side of OY. (The cson- 
tinuation of the curve is shown by a dotted line 
in the figure.) The curve is therefore periodic, 
repeating itself after a certain period. With tho 
usual convention, in which any horizontal dis- 
tance is designated by the letter x and any 
vertical distance by y, the equation of this 
curve becomes y ==-sin x, or since x represents the 
numeriottl value of tho angle fl, y osgin 6. 

Turning now to Example 3 (p. 634), the 
solution of the equation sin 30 » 2 sin 0 was 
found to be sin 0=0, sin 0=4» 0= 

Now all the angles whose sine is zero are given 
by the points of intersection of the sine curve 
with the axis XOX' ; hence those angles are 
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0, TT, 27t, Stt, &o. ; —TT, — 2jr, — Sjt, <S:c. All 
those (ire summed up in the statement that 
d^rm, where n is any positive or nogative 
integer. 


plete solution is therefore 6 = 



n 


being any positive or negative integer. 

It will be noticed that the above two curves 


Similarly, the solution sin 
by cUl the points of intt^rsec- 
tion of the curve with the 
lines y = i the lines 

PQRandSTU. These points 

are: a = 6 - (;r- f) 

and on the negative side of 



All these are summed up 

by stating that 6 ^n 7 i±,‘^ 

where n is any positive or 
n^H^tive integer. Hence the 
coftlf)leee solution of the equa- 
tion, sin 30^2 sin 0, is d ^nn 


6 = di J is given are exactly similar in shape. If, in the case of 



Fro. 11. 


and ^ being any 

positive or negative integer, 
zero included. 

The Cosine Curve. — A simi- 
lar curve to the above can be 
drawn for the cosine of any 
angle, and since cos 0* 1 and 

cos 90* =0, the curve, called 
the cosine curve^ is of the form 
shown in Fig. 12 and its equa- 
tion is y =oos aj, or y =oos 6. 

In Example 1 (p. 534) the 
solution of the equation sin 
64-003 6=V2 was found to 
be 008 6* ±*707. Consider- 
ing this in connection with 
the cosine curve, we see at 

once that 6» ±45®, or ±S 
4 

are not the only angles whose 
cosine is ± *707. For the lines 
QR and ST, distant ±*707 
from XOX', cut the curve at 



Fig. 12. 


an infinite number of points — a, 6, a', h\ c, 
dy c\ dft and these points correspond 


. \ n (3n 7r\ n f 37 t, 7 i\fn,n\ 

to angles -j. Kl+l} 


the sine curve, we move the origin to A' it 
becomes the cosine curve ; and in the case of 
the cosine curve, a change of origin from O 
to P' will give us the sine curve. Both those 
curves are important in the consideration of 
periodic motions, termed simple harmonic 
motions, such as the swinging of a simple pen- 
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dulum, or the wave-motions producing sound, 
light, or radiant heat. 

The Tangent Curve.— The following curve 
(Fig. 13) is the graphical representation of the 
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Let BC represent the cliff, CD the flagstaff, 
and A the point from which the angles are 
measured (Fig. 14). Join AB, AC, and AD. 
Then CD is 20 ft. the angle BAG is 38*^ 47', and 
the angle BAD is 40® 10'. 
Let BC=a?, AB=y. 

From the mathematical 
tables we find then 

tan 38® 47' *8035418 

and 

tan 40® 10' *8440688 
Hence 
a; 4- 20 

y 

and 


-•8440688 


8035418. 

Solve for x. By division 
we get 

ajdJP *8440688 

X 


1 + 22 = 1 +. 

X • 


*8035418 
0405270 


8035418 


Fia. 13 . 

tangent of any angle, and is constnnjtod in the 
same manner as the preceding sine and cosine 
curves. 

The equation of this curv'e is i/-^ti\n x or y- 

tan 0. 

Considering the solution of Example 2 (p. 
534), viz. tan 0—0, or tan 0— —1, the curve 
shows that tan 0—0 is given by the anghvs 
0, Ttf &c., —n, -~2n, &c., i.e. by ±:7i7i; 

while tan 0 -1 is given by the a?iglo.s 

&c., i.e. by d: before, being any 

integer. 

Solution of Triangles. — Angles of elevation or 
depression, as well as angles in a horizontal 
plane, can be easily and accurately measured 
by means of a theodolite. By also measuring a 
convenient line or distance we can now calcu- 
late exactly certain other distances whose actual 
measurement would be difficult or impossible. 
In the case of a right-angled triangle such a 
calculation is quite simple. 

For example, a flagstaff 20 ft. high stands on 
top of a cliff. From a point in a line with the 
foot of the cliff the angles of elevation of the 
highest and lowest points of the flagstfiff are 
ol^erved to be 38® 47' and 40® 10' respectively. 
Required to And the height of the cliff. 


22 =-0604 

X 
20 




and 

*0504 

which is the height <jf the cliff. 

By substituting this value of x in the equation 

i — *8035418, we can also detormino the value 

y 

of y if required. And siuoo A0*~^r®-|-2/^ and 



AD®=- (.r 4- 20)*4- 2 /*, the distances AC and 

AD can also bo calculated. 

^ To solvetrianglesother 

than right - angled, wo 
must first Bee what rela- 
tions exist between the 
sides and angles of any 
triangle. 

There are three pos- 

Bible kinds of triangles : 

Fia.iriU) angles of 

the triangle are acute 

(Fig. 15, i) ; (2) one angle is obtuse, i.e. greater 
than a right angle, and the remaining two 
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ingk?8 acute (Fig. 15. ii) : (3) one angle is a 
fight angle (Fig. 15, iii). 



Lot a, 5, c ropi^soiifc the lengths uf the sides, 
and A. B, C tho angles oppesito ihoso sides 
respectively. 

From Euclid, Bk. 1, Prop. .32, w© know that 

A -f B +C - 1 80®, or jr (xx) 

By drawing a perpendicular from A to BC it 
can bo Ciisily prove<l tliat in all three cases 
a—b cos C+c cos B'v 
b —-C cos A } n cos C 
c^a cos B cos AJ 
Also, that the sides are pror)(jrtioiial to the siiH*.s 
of the angles, i.r. 

sin A sin B sin G ( -' ) 

Also, that 

cos -^= - 


(xxi) 


cos B = 
cos C - 


26r 


2ac 


2ab 


l^xxiii) 


Tf wo call half the sum of tho sides .v, so that 

a -1-5 -I- r 


then with the aid of ('qualion (xxiii) it may 
be proved that 

. A lis—b) — 

if-' 

A Is (/?-“a) 

5c 

And by divi ".ioji it fullvAvs that 




(xxiv) 


* Since cos A**! - 2 sln^ ~ (equation xii, on p, fi.S3). 
A ^ 

2 sin- — 1 - roa A 

_/.9 

(equation xxiil abovej. 


2 


=:1_ 




'ihc 


Bin2 A a3, (y,-c)2 

2 2 • 2 * Ibc 

2 • 2 • he 




^4-ft+C"2c ^ _ J. 


sin 


_ (s-c)(s-h) 
hr. 

. /r«-^)cr.-c) 
2 V — ir , — 


’5? 


13ie proof for cos {g gimllar to this. 


B B 

Similar expressions hold for sin , cos — , 

* ^ ^ r . C C , ^ rru 

tan I", and for win — , cos tan — . Tnua 
Z 2 Z Z 


. B / : .V - - a 

— ; 


) (•<-«) 


, & 0 . 


ac 

Since sin A="-2 sin ~ c<.;i an application of 
2 Z 

cqtiaiiun (xxiv) gives 


sin A s{s- u)(s—b)(^—c), and if the quaii- 

bc 

tity «) («-“5) (^ — c) bo denoted by S, 

then 

2S^ 


sin A — ^ 
be 

aiul, similarly, sin J> — ^ 

av 

2S 

and sin (‘ — r 

abJ 


(xxv) 


From equation Ixxii) Lie following formula is 
doduciblo : 


A 11 
tan “ ' - 

a b 



a 1 6 


and, similarly, tan ■ 

5-c 
6 i c 

col' ^ 


Cl— c 



a [ r 

cot 

COL "jr 


For proofs of llie eqiiations (xxi to xxvi) tho 
reader should rvU'v to a text-hook. Tn practice 
it is th(‘ii* application that is tho most important 
point. 


A careful scrutiny of tho forrniilso or equa- 
tions xxii to xxvi w’ill show that each is an 
equation involving four elements of a triangle. 
Hence, knowing any three elements, w© apply 
an equation containing tho three given elements, 
and from it find the fourth. By a similar 
procedure the fifth and sixth elements of the 
triangle are found. But, it should be noted, 
at least three elements inu.st bo known before 
an attempt can bo rnatlo to find the others. 

Now, of the three sides anti three angles con- 
stituting a triangle we might know : 

( 1 ) Tho three angles. 

(2) The three sides. 

(3) One side and two angles. 

(4) Two sides and tho angle between them, 

(5) Two sides and tho angle opposite on© of 

them. 

This exhausts all tho possibilities. We will 
consider them in t\irn. 


(1) G%oen the Three Angles. — ■3'’his case cannot 
bo solved, since it is possible to construct an 
infinite number of triangles, all of which will 
have the three angles equal to each other. This 
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is apparent from the accompanying figure. The 
Bides of the triangles being drawn parallel to each 



other, tho angles of any one are exactly equal to 
those of any other, although the sides are 
not. 


it follo'ws that unless tho given data comply 
with this condition tlio triangle cannot bo con- 
structed. 


(3) Gwen One Side and Two Angles. — ^Tho third 
angle can bo at oiico found by subtracting tip 
sum of the given two angles from 1 80°. Evidently 
tho only formula applicable to tho given data is 
(xxii). tSupposo the given side is a. Then, since 

and as all 


a 

sin A 


wo have 6 -- 


a sin 


sin B’ ” 

the (piaiititios on the right-hand side of this 
tHjuation are given, b can bo iminodiatoly calcu- 
lated. Similarly, c is found from 

sm A 


(2) Given the Three Sides. — Tn this case wo 
apply a formula in which tVin three sides and one 
angle are involved. Eviilontly any one of tho 
equations (xxiii), (xxiv), or (xxv) is applicable. 
As a simple example, suppose the given sidt's 
aroa = 3 ft., 5 — 4 ft., c— 5 ft. Applying (xxiii) : 


cos A — - 


26c 


Ifi 4-25 -0 32 

2*b5 ""40 ~ 


Frorn tho tables we obtain A 30® 52' 1 1 
which is tho angle opposite the side of length 
3 ft. 


,, I 62 0-Mr)-25 ,, 

Also cos (J — — ' j. 


2a6 


2*3-4 


C --00®, which is ihe angle opposite tho sid(5 
of length 5 ft., and B - (l8^>° -A— C) —55° 7' tl)", 
which is tho angle opposite tho side of length 
4 ft. 

Had (xxiv) been applied, tho calculation 
would have been : 



hs^~b)(s—r) 

V 6c 


Now 


3 144-5 


(1) Given l\vo Sides and the Angle, between 
them. — ^We will suppose the given quantities are 
a, 6, and C. Cllanciiig through tho pmeoding 
formulae, we see that formula (xxiii), viz. 


cos 


a2 I 62— 
2a6 • 


contains tho given qua.iitities a, 6, and C, 
together with but one other, c. Hence it is 
applicable to this particular case. Butting 
fliis oqtiatiori into another form w'O have 
c2 =a2-f62 •-2a6 cos C, wdiich gives us tho value 
of c2, and Inmco of Knowing c, wo next 

e ^ -|— a ^ — 52 

apply tho c^qualion c<.}S B— and find 


B. A is now given by A — (ISO® - B — C4. As 
formula (xxiii) cannot 1)0 used wdtli a table of 
logarithms, it is only suitable when small figures 
are involved. \\'‘o thereforo seek for another 
formula, and find it jji (xxvi), viz. 


4 A n 
tan ■ 


a-\ b 


cob 


a 

2 


All the quaniitios on tho right-liand side of this 
t*q'iation are known, anil hi'nce w'O can calculate 
A B 

tho value of tan from tho tables w<* find 


T a/ V^‘ * O^y 

rithrns) 

From tho tables ^ — 2fi' . *5", and llieroforo 

A =3()® 52' IH, as befom 

Similarly, wo can find B, and hcnco C. 
Equation (xxv) can be applied in tho same 
manner, and will, of course, give tho sanio 
results. 

Of tho three formuloo applicable, (xxiii) is tho 
simplest for this particular example ; but, wdien 
larger figures are involved, either (xxiv) or (xxv) 
should be used, os they are in factorial form, 
and tho calculation can therefore bo made with 
the aid of a table of logarithms, whereas loga- 
rithms cannot be applied to (xxiii). 

Smoe any two sides of a triangle are together 
greater than tho third (Euclidi Bk. 1, Prop. 20), 


A B 

what is, and thereforo tho value of 


(A-B). We also know tho value of (A+B). 
since (A B) 1 SO® —0. Hence we can find both 
A and B. Knowing now the values of A, B, C, 
a and 6. we at once find r from (xjuation (xxii). 

Let us take a concieto example. Suppose 
a = 435 chains, 6 — 257 chains, and C=40®. 
Applying equation (xxs i) wo have 


. A-B 178 

tan cot 20- 


Taking logarithms : 

Logarithmic tan ^ ^ 


=log. 178— log. 002 f logarithmic cot 20® 
-2’2504200 -2-8401061 4 - 10‘43803.ll (from the 
tables) 

= 9-8492480. 
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The tables give ® ‘35* 14' 68*, 

A -B= 70* 29' 60*. 

Now A+B=(180“-C)-140*. 

Adding the last two equationa : 
2A«210®29' 

A = 105®14'58^ 
and B-34®45'2" 


only one solution is possible,* whereas if 5 
ia less than a sin B, i.e, less than CD» then a 
circle drawn with such a raditis will not cut the 
line BD, and the triangle cannot be constructed 
at all. 

These theoretical considerations will become 
clear from the following simple examples : 

Exmnple 1. — Given a =30, 6=25, B=60®. 

. . a sin B 30 sin 60® 

Bin A — - , » 


Now c = which reduces (with the aid 

sin A ' 

of the tables) to c- 289*818. 

Hence all the elements of the triangle are now 
known. 


(6) Given Two Sides ami the Afu/le opposite 
one of them . — Let us suppose that the given 
quantities are a, 6, and B. Then from equation 


(xxii) wo get, sin A = 


a sin B 

6 ' 


from which the 


value of A can bo found. Knowing A and B, C is 
then known; and applying formula (xxii) again 

, a sin C h sin 0 - ... 

wo get, c from which c 


can be found. All the clomonta are thou 
known. 

The given data, viz., two sides and the angle 
opposite ono of thorn, frequently admit of 
two solutions, somotimoa of ono, and somotimos 
of none at all. This will be clear from a 
consideration of the adjoining figure. The 
unknown side c is fixed in position by the 


C 



given angle B between a and c. The side 6 is 
fixed in length but not in position. Now if 6 
is smaller than a, but larger than the perpen- 
dicular CD — i.e. larger' than a sin B — ^then 
two lines each of length 6 can be drawn 
to complete the triangle, for with centre C 
and radius 6, a circle can be drawn to cut 
BD in two points, viz. at E and F, and 
both CE and CF are each equal to 6. In 
other words, the two triangles, CBE and CBF, 
both comply with the given conditions. But 
if b is equal to a or larger than a, then 


and as sin 60®— cos 40® — *7660444 (from the 
tables), 

Bin A = |x -76(50444= -9192633 
5 

A -()(>" 49' 1". 

But as sin A =8in (1 80*— A), it follows that A 
might also have tho valiui 113® 10' 68*. 

If A = 66" 49' 2", thm (A-l-B) = 116* 49' 2*. 
and therefore C --63* 10' 68*. 

If A = n3* 10' 68". then (A+B)-163* 10' 
68*. and therefore C -= 16® 49' 2*. 


■30 


Bin 63* 10' 88’ 

-9192533 


sin 10® 49' 2* 

^MM633- 

which reduces to c =29*1 2, or o = 9*44. 

Hence there are two Holutions, viz. : 

(1) A=60®49'2'^; C = 63® 10' 58'' ; c = 29*12. 

(2) A -113® 10' 68" ; C -16® 49' 2"; c=«9*44. 

Ejcample 2. — Given a =30, 6 = 40, B=50®. 

30 3 

sin A =— sin 50® =- x *7660444 = *674633 
40 4 

.-. A=35®4'I'', 


• ft larger than a.^K circle, drawn with centre C and 
radluB 6 , will still cut BD in two points, E and E, hut only 

C 



the triangle BCF is admissible, since in the triangle BCE 
the angle opposite CE^OSO’-B), whereas the given condi- 
tion is that the angle must be B. 
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or, as 5n Example 1, A might have the value 
144 ® 56 ' 69 "'. But in the latter event (A-hB) 
would equal 194 ® 65 ' 59 *. And as any two 
angles of a triangle must bo, together, less than 
two right angles, the second value for A is 
inadmissible, and A can only have the value 
35® 4' 1*. With the given data, therefore, there 
is only one solution. 

C and c can now be found as in Example 1 . 

Example 3. — Given a ==30, 6—20, B=50^. 

sin A X •7(M)04 H = 1 149066(5 

But since the sine of any angle cannot bo 
greater than unity, A is an impossible angle. 

. In other words, it is impossible to construct a 
triangle with these data. 


first six books), or at least those propositions 
dealing with triangles and circles, is also neces- 
sary. (See Geometry.) 

There are many text-books on trigonometry, 
but there is little to choose between them. To 
mention three ; Plane Trigonometry, by Luney, 
Part I (Cambridge University Press) ; An Ele~ 
mentary Treatise on Plane Trigonometry, by 
Ilodson and Joasop (Cambridge University 
Press ) ; Elementary Trigorumietry, by J. B. 
Lock (Macmillan Co.). 

In reading a subject like trigonometry it is 
not advisable to use more than one text-book. 
Having chosen one’s text-book, it should be 
mid very slowly, carefully, and methodically. 
Above all, a large number of examples should he 
worked. To read any book on mathematics 
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Hypoteuuso ~ \^intercept (Verp.)2 


Per|^ 

liypot. 


Sin A - 


Co. 

Hypot. 




_ 8ln A 
intercept ""Cos A 


Angle. 

Sin, 

Cob. 

Tan. 

Angle. 

8in. 

Cos. 

Tan. 1 

Angle. 

Tan. 


0“ 

*0 

10 

t) 








1'’ 

•01745 

•99985 

•01746 

31“ 

51504 

•85717 

•60086 

61" 

1*80405 


2" 

•03490 

•99939 

•03492 

32“ 

•62992 

•84805 

•62487 

62’ 

1-88073 


3’ 

*05234 

•99863 

•08-241 

33" 

•64164 

•83.S67 

•64941 

OS*’ 

1-96261 

1 

4* 

•00970 

•99756 

•06993 

34" 

•5.5919 

•8‘2904 

•67451 

64’ 

2-06060 

^ o ^ 

6* 

•08716 

•99619 

•08749 

35“ 

•57358 

•81915 

•70021 

66’ 

2 14451 

6” 

•10453 

•99452 

•10610 

36’ 

•68779 

•80902 

•72654 

66’ 

2-24604 

? c? 

r 

•12187 

•992B5 

•12278 

•37’ 

•60181 

•79864 

•7.5365 

67’ 

2-35685 

11 

8" 

•13917 

•99027 

•14064 

38’ 

•61.566 

•78801 

•78129 

68" 

2-47609 

^ II » 

9* 

•15643 

•98769 

•15838 

•.JO’ 

•62932 

•77715 

•80978 

69“ 

2-60509 

j'8a 

10’ 

•17.365 

•98481 

•17633 

40’ 

•04279 

*76604 

•83910 

70’ 

2*74748 

11" 

•19081 

•98163 

•19438 

41" 

•65606 

•7,5471 

•80929 

71’ 

2-90421 

12" 

•20791 

•97815 

•21266 

42’ 

•00913 

•74314 

•90040 

72" 

3-07768 

13‘ 

•22496 

•97437 

•23087 

43’ 

•68200 

•73136 

•9.3262 

73" 

8-27085 

•2.5 1 II 

14" 

•24192 

•97030 

•24933 

44’ 

•694<i6 

•71934 

•96569 

74’ 

8*48’'4l 

:=A’S| 

15“ 

•96882 

•96593 

•26795 

45“ 

•70711 

•70711 

1*0 

76’ 

3-7.3206 

16’ 1 

•27564 

•96120 

•28676 




1-03663 

76“ 

4-01078 


17’ ' 

•29287 

•96630 

30573 

47’ 

\ 



1 •07*237 

77 

4-33148 

18’ , 

•30902 

•9510U 

•32492 

48’ 1 


.Since Sin A: 

=Co8(90’~A) 

1*11061 

78" 

4-70463 


10’ 1 

•32567 

•94562 ! 

•34433 

49’ 


1-15037 

79“ 

6 '14455 

n C3 

■g 

2or 

•34202 

•93969 

•36397 

60’ 


and Cos A 

= .Sln (90“- A) i 

1- 19175 

80’ 

5*67128 





the Sines and roslnes 
of ancles from 46“ to 90“ 




1^35 1 1 
b 1 « INI n 

21" 

1 *35837 

•93358 

•38386 



1-23490 

~8r 

6-31375 

22" 

1 *87461 

•92718 

•40403 i 

52" 


can be 

found from 

1-27994 

82“ 

7-11637 


23’ 

•39073 

•92050 

•42447 

63’ 


y aljove. 


r32704 


8*14436 

24’ 

•40674 

•91355 

•4462.3 

64’ 


For example 

Sin 53’=-Co9(90“-5:r) 

1-37638 

84“ 

9-51436 

» aoS'l.S 85 

?53 1 1 

11 II tl £ .1 

1.5 S 3 si 

25” 

1 *42262 

•90631 

•46631 

66“ 


1-42815 

85“ 

11*43006 

26“ 

27“ 

•43887 

•45399 

•89879 

•89101 

•48-73 

•60953 

;“6G“^ 

' .57“ 


= «=*#9864 

Cos64“=:Sfn(9(r-04") 
=aSin 26" -*4.38.37 

'’r48266~ 

1 -.53986 

S7“ 

14*30067 

19-oeiu 

28“ 

•46947 

•88*295 

•53171 

.58’ 




1-60033 

88“ 

28*63026 

2sr 

48481 

1 •87462 

•56431 

69“ 




1-66428 

89" 

67-28996 

\& 

80“ 

5 

•8660» 

•67786 

j 60“ 



1-73206 

90“ 

Inflnite. 


COURSE OF READING 

The student of trigonometry will find it 
essential, first to acquire a good working know- 
ledge of elementary algebra. (See Arithmetic 
and Algebra.) Some knowledge of Euclid (the 


without working excunples is but of very 
little use. 

Text-books on trigonometry usually contain 
a chapter on logarithms,” and another on “the 
use of mathematical tables.” The student is 
strongly advised to make himaolf or herself 
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thoroughly familiar with iho contents of these 
chapters. 

The rc«tJ of the text-book will be found sum- 
marised in this article— a summary which it is 
hoped will enable the student to grasp quickly 
the principles and applications of the subject, 
and thus form a preparation for further serious 
study. 

The student who wishes to go more deeply 
into the subject should rtwl Plane Trigonometry, 
Part II, by Loney. To do so, however, more 


than an elementary knowledge of algebra is 
necessary. 

For spherical trigonometry, necessary for 
survey work on a largo scale and for astronomy, 
rtwl Spherical Trigonmmtry^ by Todhunter and 
Leathora (Macmillan & Co.). 

A book of mathematical tables is published 
by Chambers & Co. 

M. Zaktrager, B.Sc, (Lond.) 


COURSE OF READING 


Pure Mathematics may either be regarded as a 
desirable subject for study for its own sake, 
affording os it d( 30 S an admirable training in tiio 
development of ordered retusoning, or m a 
means to an end, for thoro are few subjc^cts 
to-day which do not fulmit in some way of the 
application of mathematical processes, so that 
a comprehensive mathematical knowledge has 
become an absolute essential to the scientific 
student. 

Assuming a Imowledge of iho elementary 
processes and results of arithmetic, wliich may 
be obtained from any good text-book, thoso 
ideas should be first extended by a study (if 
elementary algebra^ using some text-book such 
as Baker and Bourne’s Elementary Algebra 
(G. Bell & Sons) or Hall & Knight’s (Macmillan 
& Co.), and working a large nurnlx^r of examples. 
This latter is essential, and should bo taken as 
applying to all subsequent work, as no sound 
knowledge of the subjiicb can ho secured with- 
out it. Neatness and order of aiTarigemonb 
should also bo attended to from the first, us it 
\vill be found of tho groatc^sb h(dp in both the 
elementary and advanced work, particularly 
the latter. Graphical algebra should bo dealt 
with in conjunction with the corresponding 
theoretical work, and wdll form a basis for 
co-ordinate geometry, serving also as an intro- 
duction to the idea of variation of a hmetion, 
developed further in the Calculus. Euclidean 
Oeomciry should be studied at tho same time, 
care being taken to assimilate tho methods of 
proof of the various propositions. Deductions 
should be written out in full, so that the 
student will acquire the power of applying 
and at the same time testing the knowledge 
he has obtained. A good text-book is Hall and 
Steven’s School Geometry (Macmillan & Co.). 
A start shoxild also be made with Trigonometry , 
and it would be advisable to work from one of 
the larger text-books, selecting first the more 
elementary portions and working as far as the 
solution of triangles. Text-book suggested : 
Trigonometry, Parts I and II, by Loney. See 
Beeson on Trigonmn^ry. 


After a thorough grounding in such elemen- 
tary work, the studt'iil will be ready for a more 
extensive and ad vamped study. The devedop- 
mont of tho subject will, of course, be gradual, 
and tho stndcMit will m^cc^ssarily bo guided to 
some extent by tlui (?iid he has in view. Hence 
it is dilVicult to giv(^ a wdieuio suitable for all, 
hut a student having in vii^w (say) an honours 
degree in inatlKMiiatics should proceed on the 
lines indicated below. 

A brief summary will first bo givem showing 
rciughly the order in wliieh thf> various branches 
of the subject should bti taken, and then each 
branch will bo dealt with separately, and sug- 
goj^tions given for following ih(im up as far as 
may bo desiriHl. 

1. (a) Mure advanct'd Alegebra and Trigo- 
noiru'tiy. 

(6) Mod(‘ru riaiK' Oeotrudry. 

(e) Analytical and Pure Caleomotry (two 
diTW'.nshins). 

{d) Elementary Calculus, 

Many students postpcnie a study of the 
Calculus till coin]iarativ('ly latc'. This is a 
great mistake, as tho elementary principles are 
easy to grasp, and file subject is so wide in its 
application that even an elementary knowledge 
is of considc'ral )lo use. 

IT. Higher dcvelojimcnts of all subjexjts. 

(а) Algebra, irudiiding determinants, theory 

of equations, alg(»braic series, especially 
oonvergenco of series, &c, 

(б) Trigonometry, including complex quan- 

titicis, trigonometrical series, and pro- 
perties of exponential and hyperbolic 
functions. 

(c) Geometry, including projection and re- 
ciprocation, geometry of higher piano 
curves, and solid geometry, also ele- 
mentary invariants and co- variants. 

{d) Calculus, more advanced, with simple 
differential equations. 

III. Special branches of above subjects. 

(a) Theory of numbers ; advanced theory of 
equations, with application of deteiv 
minants, invariants and co-variants. 
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(6) Theory of functions of a real variable, and 
of a complex variable. 

(c) Differential equations treated more fully, 

including partial diiferontial equations. 

(d) Fourier's Series, Gamma and allied func- 

tions, Bessel functions and spherical 
harmonics. 

(c) Elliptic functions. 

(/) Calculus of Finite Differences. 

ig) Quaternions. 

{h) Philosophy of Mathematics. 

(i) Algebra. — A good general survey is given 
in C. Smith's TrecUifte on AUjf'hrat which includes 
a chapter on the theory of eejuations. For 
more advanced work, and proofs of such 
theorems as that every equation has a root, 
real or imaginary, Chrystal's Algebra should l>o 
consulted. This gives a very full account of 
the subject. 

Special branches ore dealt with in “ Number ” 
and “Theory of Numbers,” Encyvlopwdia 
Britannica, Permutations, Combinations, end 
Probability arc dealt with in Whitwortli’s 
Choice arid Chance. Algebraic EqueUiona, by 
G. B. Matthews (Cambridge Tracts), gives an 
introduction to Galois' tiioory. Muir’s Deter- 
minants gives a full historical survey of the 
subject. For advanced Theory of Equations 
the most exhaustive work is that of Burnside 
and Panton. 

(ii) Trigonometry. — ^The advanced parts of 
plane trigonometry are very well treated in 
E. W. Hobson’s Plane Trigonometry. Tlie 
chapters on complex quantities, infinite series 
and products, and exponential and hyperbolic 
functions should bo well digested, special 
attention being paid to the articles on con- 
vergence of series. 

For Spherical Trigononieiry use book by 
Todhunter and Leathern. 

(iii) Geometry.— -A nice introduction to 
Modern Pure Geometry is given in Richardson 
and Ramsey's little book. A fulk'r treatment 
may be obtained in a work by R. Lachlan. 

Qeotnelrical Conics may be studied either 
from C. Smith’s book, or tliat by Cockshott and 
Walters. 

Analyticeil Qeomelry (two dimensions). — A 
good general treatment is given in S. L. Lonoy’s 
text-book, or that of C. Smith. The latter 
contains a little on areal and tangential co- 
ordinates. The best book for an advanced 
student is, however, G. Salmon’s Trealisc 
on Conic Sections. The beauty of treatment, 
especially in the chapters on abridged notation, 
distinguish this book from all others. Invari- 
ants and co-variants, projection, and recipro- 
cation all receive adequate treatment. Ele- 
mentary projective geometry is given in A. G. 
Pickford’s book. Matthews* treatise is more 
advanced, but all that is essential may be 
obtained from Salmon’s Conics. 

Higher Phne Curves . — Practically the only 
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text-book is Salmon’s, which gives exhaustiva 
treatment. Frost's Curve Tracing will repay 
study. 

Analytical Geometry (three dimensions). — A 
good introduction is to bo obtained in 0. Smith’s 
Solid Geometry^ after which the student should 
read Salmon’s book, lately revised by R. A. P. 
Rogers. 

Invariants and Co-variants may be studied 
from Salmon’s works. Applications to equa- 
tions arc given in Burnside and Panton’s Theory 
of Equatiens. See also Quadratic Invariants of 
Ditferential Forms, by J. E. Wright. 

(iv) Calculus. — Elementary. — Differential and 
Integral Calculus for Beginners, by J. Edwards. 

Advanced. — Differential Calculus^ by J. 
Edwards. In the elementary book by the same 
autluir rigorous proofs of the more advanced 
theorems arc not attempted. They are here 
given in full, and the whole subject is well 
covtirc'd. The chapters dealing with curves 
arc yjarticularly good. 

Integral Calculus. — ^Todhunter’s and William- 
Bt.»n’B may bo used together, each giving good 
treatment of certain sections of the subject. 
Sjjocial attention shoukl be paid to methods 
of integration, and oinphosis is again laid on 
the necessity of W(^rking a large number of 
examples. The differentiation of any function 
is comparatively easy, but facility in integration 
can only 1x3 obtained by long practice. Jt will 
be fo\md that the integration of a (to the 
student) new fiuiction often depends on the 
choice of a proper substitution ; in this the 
student is greatly aided by experience in the 
integration of similar typos of function, and 
from such experience he will bo able to judge 
the kind of substitution likely to be most 
effective. Memorising results of indefinite and 
of definite integrals of standard forms is im- 
portant. 

Lamb's Infinitesimal Calculus gives a good 
general treatment of both tlie differential and 
integral calculus, together with an introduction 
to differential equations. It is written more 
from a practical standpoiii,^ and is specially 
suitable for engineering students or students 
of physics or chemistry not requiring such 
rigorous proofs of the general theorems as are 
given in more purely acaxlemieal works. A 
text-book covering a wider field is Higher 
Maihcrnatics for Students of Chemistry and 
Physics, by J. W. Mellor. Other treatises 
which should be consulted are Hainack's 
Differential and Integral Calculus, that of de 
Morgan, and Picard’s Traiti D* Analyse. 

Differenlial Equations, by A. R. Foi-syth. 
Starting with differential equations of the 
first order, the general * lineeir equation is next 
dealt with, after which comes a chapter on 
xnisoellanoous methods of solution. This earlier 
part is fairly straightforward ; the later 
chapters, dealing with integration in series. 
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hypergeometric series, solution by definite 
integrals, partial differential equations, &c., 
are more difficult. 

Having obtained a comprehensive general 
knowledge of the calculus, including ordinary 
differential equations, the student may proceed 
to specialise on one or more of the following 
advanced subjects : 

Fourier^a Series, d?c. — ^These are fully treated 
in Fourier*8 Series and Integral, by H. S. 
Carslaw. Part 1 of tliis work deals with the 
theory of infinite series, oonvorgeiico of such 
series, and Fourier’s series and integrals. 
Part II deals with the mathematical theory 
of the conduction of heat, following in part 
Fourier’s classical work. 

Spherical Harvumics. — Most advanced t^ixt- 
books on differential equations give a little 
attention to these important functions. A 
concise account is to be found in Fourier^ a Series 
and Spherical Hannonics, by W. E. Byerly. 
The different typos of spherical liarmonics are 
first dealt with. Then follow solutions of 
Bessel’s, Legendre’s, and Laplace’s (equations. 
Trigonometrical series are dealt with at some 
length, and, finally, methods of attacking prob- 
lems which admit of solution by harmonics 
ore given. A useful set of tables of various 
harmonic functions is included. 

Beaael Functional — A work dealing with these 
functions specially and with certain allied 
functions is that by Gray and Matthews. 

Elliptic Fiinctiona, — A single chapter is given 
on this subject in Todhun tor’s Integral Calculus* 
An elementary treatment is to be found in a 
small treatise by A, Cayley, and a more com- 
plete account in Elliptic Functions, by A. G. 
Greenhill, which is the standard work. 

Calcultta of Finite Diffcrencea* — For a begin- 
ning the student shoiUd study Elements of 
Finite Differences, by Burn and Brown, after- 
wards reading the more advanced treatise by 
G. Boole. 

Qualerniotha, — Sir W. R. Hamiltcjn’s monu- 
mental work on the Elementa of Quaiemiona is 
the classical text-book, but a very good working 
knowledge may be obtained from Qualerniona, 
by C. J. Joly, or Eleinentary Treatise on Qua- 
ternions, by P. G. Tait. .J. G. Coffin’s Vector 
Analysis presents the principal results, and 
gives a number of useful applications, but no 
attempt is made at rigorous proofs. 

There are numerous advanced treatises, 
portions at least of which should be studied 
carefully by any honours student in conjunction 
with, or in succession to, the less complete 
treatment of the subjects dealt with which is 
given in other works studied. There are also 
a number of memoirs, such as the Cambridge 
Series of Mathematical Tracts, which arc very 
illuminative on certain subjects which are little 
dealt with in ordinary works, and servo as an 
admirable introduction to new fields. A few 


of these tracts are given below : Integration of 
Functions of a Single Variable, by G. H. Hardy. 
Quadratic Forms and their Classification by 
Means of Invariant Factors, by T. J. I ’A, 
Bromwich. Axioms of Projective Geometry and 
Axioms of Descriptive Geoinetry, by A. N. White- 
head. Introduction to Study of Integral Equa- 
tions, by M. B6chor. Fundamental Theorems 
of the Differential Calculus, by W. H. Young. 
Orders of Infinity, by G. H. Hardy. The 
27 Lines upon the Cubic Surface, by A. Hender- 
son. The Twisted Cubic, by P. W. Wood. 
Complex Integration and Catichy^s Theorem, 
by G. N. Watson. Linear Algebras, by L. E. 
Dickson. The Definite Integral, its Meaning 
and Fundamental Properties, by E. W. Hobson. 
The General Theory of Dirichlei^s Series, 
by G. H. Hardy. PascaVs Hexagon, by H. W. 
Richmond. 

Among the more advanced treatises are 
several on Theory of Functions. A selection 
should be m{ule nf the portions required, for in 
numerous cases there is a large amount of over- 
lapping. 

Theory of Funeiiom of a Real Variable, by 
E. W. Hobson, donls with number, the theory 
of sets of j)ointH, transfinito numbei's, functions 
of a t'eal varia)')le, integration, functions defined 
by sequences, and trigonometrical series. For 
general theory : — Introduction to Theory of Ana- 
lytical Functions, also Treatise on Analytical 
Functions, by Harkness and Morley. Pure 
Mathematics, by G. H. Hardy. Subject-matter : 
real variables, functions of real variables, con- 
vergence of infinite series, and of infinite 
integrals, logarithmic and exponential functions 
of real variables, ami general theory of logarith- 
mic, exponential, and circular functions. 

Modern Analysis, by E. T. Whittaker. Part I 
treats of complex numbers, theory of absolute 
convergence, fundamental properties of analy- 
tical functions, Taylor’s, Laurent’s, and Liou- 
ville’s theorems, uniform convergence, theory 
of rosiilues with application to the evaluation of 
real definite integrals, expansion of functions 
in infinite series, Fourier series, and asymptotic 
expansions. Part II is occupied with the pro- 
perties of gamma, Legendre, hypergeometric, 
and Bessel functions, and their application to 
the equations of mathematical physics. Elliptic 
functions are also dealt with. 

In addition to these may be mentioned the 
Principles of Mathematics, by Bertrand Russell. 
This deals with mathematics from the philo- 
sophical standpoint. 

Much valuable mathematical knowledge is 
only available in the proceedings of the various 
learned societies, and in the collected papers of 
men like Lord Kelvin, Lord Rayleigh, J. Oerk 
Maxwell, Sir G. G. Stokes, A. Cayley, &c. These 
may be consulted in any good reference library, 
but at first the student would do well to con- 
fine himself to articles he specially n^ds. 
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leaving the rest imtil he has time to devote to 
mathematical research. 

In the advanced parts of pure matliematica, 
particularly in the calculus^ it is almost im- 
possible to differentiate between what may be 
termed pure" and what applied mathematics. 
Throughout the whole subject much is gained 
by studying applied mathematics together with 
pure mathematics. A large amount of the 
work outlined earlier in this article would be 
of little use if it were not to be employed in 


dealing wdth other departments of science. 
The student is accordingly strongly recoininonded 
to study some at any rate of the following 
subjects as soon as he has obtained the neces- 
sary knowledge to deal with them : 

Mechanics, Hydrostatics, Hydrodynamics, &o. 
Astronomy, Mathematical Physics. The latter 
will bo fotind of very groat interest, including 
as it docs some of the finest mathematical work 
over known. 

A. Wilkinson, B.Sc. 


z8 



VII. PHYSICAL SCIENCE 


APPLIED MATHEMATICS 


Scope of Subject. — In this subject the inothorls 
and results of Pure Mathematics are used 
and applied for the purj.)os 0 of investigating 
the phenomena prcseiiLed to us by Nature. 
Through such investigations man has attained 
the use and control of forces hitherto imdroumt 
of. 

Needless to add, such a definition embraces 
practically every known scieuc.o, lait experience 
has shown that it is chic?tly in the braiu'hos of 
Physics, Astronomy, and Alecimnii's th{it the 
application of mathomatica has proved most 
fortUe in results. As Physics and Astronomy 
form Boparato sections of this work, this will be 
devoted entirely to Meehanit^, a subject which 
inquires into the behaviour of bodies und('r the 
action of mechanical forces. It is usual to sub- 
divide Mechanics into Statics (dealing with forces 
so arranged that the body acted upon rexnains at 
rest) and Dynamics (dealing with the resulting 
motion of bodies under the action oi forces).^ 
HydrxyniechanicSf subdivisible into Hydrostatics 
and Hydrodynamics, deals with the properties 
of fluids and their behaviour under mechanical 
forces, and is usually included under Mechanics. 

In the following pages I shall assume a know- 
ledge, on the part of the reader, of elementary 
algebra (at least the ability to solve a simple 
equation) and of tho circular functions of an 
angle, such as the sine, cosine, and tangent.* 

STATICS AND DYNAMICS 

Three laws first enunciated by Newton, as 
long ago as 1687, form the basis of Mechanics. 

Newton's Laws. — 1. “ Every body continues 
in its state of rest, or of uniform motion in a 
straight line, except in so far as it is compelled 
by oxtenuil impressed forces to change that 
state.” 

2. “ The rate of change of momentum is pro- 
portional to the impressed force, and takes place 

1 The term Dyuauilcs htiK renuitly come into general 
nae to denote Mechaulce, the sabdi visions being termed 
Statics and Kinetit ^. 

a Seo Trigonometry. 


in tho direction of the straight lino in which the 
force acts.*’ 

3. “ To every action there is an equal and 
o pposite reaction . ' ’ 

Although no rlircct formal proof, either ex- 
perirru'iital or theoretical, of these laws can bo 
advanced, ytt tliey arc pn)ved daily in an in- 
direct nrunu r. 'J’lie Nautical Almanac, for ex- 
ample, predicts nuinercniB events four years 
ah<m(l, f'vcnts such as eclipses of tho sun and 
moon, the times uf tides, the positioixs of tho sun 
at ciTtain pf^riods in certain latitudes, &c., and 
these predictions arc' invariably correct As tho 
calculations wh(‘rc})y they are obtained are based 
on Newton’s laws, it is inconceivable that tho 
laws themsdvos should be erroneous. Their in- 
variable agrc'emi^rit with observation, calcula- 
tion, and experiment must be accepted as suffi- 
cient proof of their accuracy. 

Law 1. — “ Every body continues in its stale 
of rest or of uniform motion in a straight line ex- 
cept in 80 far as it is compelled by external im- 
pressed force to change that stale'' 

Uniform Motion. — By “ uniform motion in a 
straight line ” is meant motion which does not 
change in character, that is a motion which 
neither alters in speed nor changes in direction. 
Such a motion is, in scientific language, said to 
be one in which the velocity remains constant* 
Tho term “ velocity ” is popularly used as a 
synonym for “ speed,” but, scientifically, tho 
word denotes more than more speed ; it implies 
direction as well as speed. A stone or weight 
tied to a string and whirled round in a circle 
may be moving with uniform speed, but it is 
not moving wdth uniform velocity ^ since its motion 
is constantly changing in direction. From the 
above law we must necessarily conclude that it 
is impossible for a body to be moving in a circular 
or curved path unless acted upon by some force. 
In tho example just cited tho force is supplied by 
tho tug of the sti-ing on the hand. Were the 
string to break tluj stone would, in accordance 
with tho above law, fly off at a tangent, in the 
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direction of the motion pogsessed at the moment 
the Btriag gave way. 

It is difidcult for a fast moving vehicle to take 
a sharp curve. The tendency is to keep straight 
on, and a force in the direction of the “ turn ” 
is necessary to negotiate the curve successfully. 

A cyclist in turning a corner has to bond over 
in the direction in which ho is travelling. By 
thus throwing his weight on ono side, he applies 
the nocossary force to produce a deviation from 
tho straight line motion. 

The oai*th in the course of a twolvomonth 
moves round tho sun in a path or ** orbit,” as it 
is called, which is practically a circle ; the forco 
which produces such a motion is supplied by tho 
attraction constantly exerted by tho sun on 
our planet. A ball thrown into tho air will, in 
the course of its rise and fall (provided it is not 
projected vertically), describe a parabola (Fig. 1). 



the force nocossary to produce such a curved patii 
being supplied by tho constant attraction of tho 
earth on the ball throughout its motion. 

Force . — ^VVhon a body is moving at a certain 
speed in a straight lino — let us inuigine a per- 
fectly smooth ivory ball rolling on a smooth 
horizontal shoot of ice — it is ineonceivablo that 
such a body should of its own accord either in- 
crease or slaekon its speed. Wo know from 
practical experience that the speed of tho ball 
will gradually diminish, and wo naturally seek 
for a cause. We know that, however smooth the 
ball and ice may be, there is still a little friction 
between them ; the atmosphere also offers a 
small resistance. The friction and tho resistance 
of the atmosphere aro thus tho “ external im- 
pressed forces ” which compel a change in “ tho 
state of imiform motion in a straight lino ” of 
the ball. If a stone be dropped from the top of 
a cliff, it will fall in a straight line, but its motion 
will not bo uniform — it gathers speed on tho way, 
BO that at the end of one second it will be moving 
with a velocity of 32*2 ft. a second ; at the end of 
two seconds its velocity will be 64-4 ft. a second, 
&c. Such a variable motion can only bo due to 
an “ external impressed force ** acting on tho 
stone ; tho force in this case is the familiar one 
known as “ gravity,*’ and is due to the “ pull ” or 
attraction exerted by the earth on tho stone. 

A body must either be at rest or in a state of 
motion — no intermediate state is conoeivablo— 
and Newton’s First Law states that to produce 


a change in cither of these states a force is neces- 
sary. “ A change in the state of motion ” does 
not necessarily mean merely a change from 
motion to rest, but includes a change in the char- 
acter of the motion, that is a change either in speed 
or direction, or in both ; in other words a change 
in velocity. The first law therefore defines force 
in HO far as it doscribejs its effects. (The second 
law, as we shall see later, takes us a step further, 
and gives us a moans of measuring forco.) 

“ Force ” is therefore usually defined as that 
which produce Sy or tend^ to produce a change in 
the atate of rest or uniform motion of a body. Tho 
words ** tends to )?roduce ” are necessary to 
cover cases where a for(!o is apparently inadequate 
to produce the implied change. For example, 
if 1 piLsh against a wall, it doos not move 
although a force is being exerted ujion it, but it 
tends to move, the imiilicaiion being that if it 
were not hold in its place by other forces it 
would move. 

Inertia . — first law, stating as it does the 
roluctarico of material bodies to change their 
state of rest or of uniform motion, is frequently 
known as tho Principle of Inertia. Matter is 
said to Y^ossess inertia, which means that it re- 
(piin^s the expenditure of a force to produce in 
a material body a change of state from rest to 
motion, from motion to rest, or from one form 
of motion to another. ^J^is is true of all matter, 
in every form and whc'rever foimd, whether in 
this world or in any other portion of the infinite 
universe. The jiriiiciple of inertia is universal 
in tho widest meaning of the term. 

Our everyday experience provides innumerable 
examples of this Principle of Inertia. A horse 
is seen to oxYx^rience great difficulty in starting 
H heavily -loaded truck, a gi*oat force being neces- 
sary to overrjomo the inertia, or reluctance of the 
matter contoinod in tho truck to change its state 
of rest. Once started, however, but little force 
is required to keep it moving, that little force 
being tho force nocesHary to counterbalanco the 
forcM-is of friction which jilay such a large and 
important part in our lives. Were these forces 
of friction absemt, tho truck would keep on mov- 
ing for ever with the velocity originally imparted 
to it. 

Tlie “ strap hanger ” on the “ Underground ** 
finds himself jerked off his balance when the 
train suddenly starts. Being composed of 
matter, he must necessarily obey Newton’s First 
Law and exhibit a reluctance to a quick change 
from a state of rest, and when tho body of the 
carriage suddenly moves forweurd, he himself is 
lc4t behind. The reverse process takes place 
when the brakes are violently applied — ^his 
material body insists on moving forward with 
tho velocity it had attained just prior to the 
application of the brakes, and when the carriage 
is quickly brought to a standstill, ho violently 
moves forward along the length of tho carriage 
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in the direction of motion of the train — unless 
he holds fast to the strap. 

The circus rider when he leaves his horse’s 
back to jump through a hoop relies implicitly 
on continuing in tiie same state of motion 
during the time he is in the air, a state whicli the 
uniform motion of his horse had imparted to him 
before leaping. 

There is no need t(j exemplify this Principle 
of Inertia any further. Numerous other ex- 
amples will no doubt readily present themselves 
to the rc^mler. 

Graphical Representation of Velocity. — I will 
now consider “ motion ” in greater detail. The 
distinction between the popular term speed ” 
and the scientifio term “ velocity ” has already 
bot'ii pointed out. In so far ns a velocity implies 
both magnitude and direction, it can be graphi- 
cally 1 represented by a straight line. A speed 
of 10 ft. a second may be rcpros(*iited by any 
straight line drawn to scale so as to represent a 
quantity 10, but a velocity of 10 ft. a second 
would be represented by a straight line drawn 
to scale aa before, but drawn in the direction of 
tho motion. A velocity of 
10 ft. a second East, is there- 
fore repres(uited by tho line 
AB (Fig. 2), (the arrow mark 
denoting tho direction being 
add(Ml for tho sake of greater 
precision), while a velocity of 
20 ft. a secoml South would 
be denoto<i (on the same 
scale) by the line AC, twice 
as long as AB. 

A quantity, like a velocity, 
which can be represented in 
magnitude and direction by a 
straight lino is called a vvxitor 
Fia. 2. quantity. 

A velocity is measured 
either in “foot per second ” or “ oeutimetr(iS per 
second,” according as the English or French 
unit of length is adopted. It may bo hero 
stated that, for scientifio purposes, the French 
units are invariably used. 

Parallelogram of Velocities , — ^A body frequently 
possesses more than one velocity. Let us 
suppose a ship travelling South with a constant 
velocity of 20 ft. a second, and a man runs across 
the deck Eastward (at right angles to tho lino of 
motion of the ship) at the rate of 10 ft. a second. 
He evidently possesses two velocities — ^that of 
the ship and that due to his own motion. What 
is his final or resultant velocity ? At the end of 
a i second he will have been cairied 5 ft. South 
by tho ship, and 2| ft. East by his own motion. 
Since AC and AB (Fig. 2) are drawn to scale to 

1 The reader must not confuse a ^ropAfcaZrsprvMneaeion 
with a graph. The former la a representation by means 
of a drawing, while a graph is a enrre which Is the locns 
of a number of points between the co-ordinates of which 
a definite constant relationship exists. 


represent velocities of 20 ft. a second South and 
10 ft. a 8oc<md East, respectively, the man’s 
position in space at the end of a } second is 
represented by the point E. Similarly his posi- 
tion in space at the end of ^ second is repre- 
sented by the point F, at the end of J second 
by tho point G, and at the end of a second by 
the point D. 

Evidently in one second he will have travelled 
in apace along tho line AEFGD. In other words, 
liis resultant velocity is represented in magnitude 
and direction by th(^ line AD, the diagonal of the 
parallelogram ABCD. This is true of any two 
velocities, the resultant velocity being represented 
in ftiuyniinde and direction by the diagonal of the 
parallelogram, completed by dravnng the remaining 
two sides equal and parallel to the two lines repre- 
senting the two given velocities. This is tho prin- 
ciple known as tho parallelogram of velocities. It 
is a mathornatifal method of adding two veloci- 
ties not in tlie same lino ; a method which takes 
into account not merely tho magnitudes of tho 
speeds but also the directions of motion. The 
method is therefore applicable to all vector quan- 
tities — quantities which imply direction as w(41 
as magnitude. 

liOt AB, AC (Fig. 3) represent, in direction and 
magnitude, two velocities of 3 ft. a second and 



4 ft. a second respectively, and let the angle be- 
tween their two directions be 60®. Complete 
the parallelogram by drawing CD parallel to 
AB and BD parallel to AC. resultant velo- 
city is then represented, in magnitude and direc- 
tion, by the diagonal AD, whose length can be 
easily calculated. Thus 

AD2=-AB2 4-BD2-2AB.BD cos /ABD 
= 9 1-16+2.3.4 COB /BAG 
—26+24 xj (since cos 60® = J) 

=37 _ 

ADs=\/37=6*08 ft. a second (approxi- 
mately). 

Putting the calculation into a general form, if 
AB represents a velocity Vj, AO a velocity 
and the angle BAG an angle 0, then If tv is the 
resultant velocity AD, 

tv*»Vj’'+f2‘+2vit7)C0B 0 . . . Equation {!). 
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Afi an application of equation (1): A ship 
sailing eastwards with a velocity of 15 knots 
receives an additional velocity of 16 knots from 
a current, so that its resultant velocity is still 15 
knots. What is the direction of tho current ? 

In this caso and V 2 are each 15, and tho 
resultant velocity, Vf, is still 15. Hence, sub- 
stituting these values in equation (1) we have 

15a^l6» f 16=4 2.15.16 cos 0 
2.16* cos 0==-15» 

COS0=—J 

0 -120® or -120®. 

This is represented graphically in Fig. 4. 
AB represents the velocity of the ship, and AC* 



or AD would represent the velocity of the current, 
in both magnitude and direction. The direction 
of the current is theroh)ro either 30® W. of North, 
or 30® W. of South. 

A particular and imfX)rta.ut form of equation 
( I ) is the case when 0 is 90° and cos 0 is, therefore, 
zero. In this case one velocity AB (Fig. 6) is at 



right angles to tho other AC, and equation (1) 

becomes . . . Equation (2). 

Also tho angle a which the resultant tv makes 

with V| is given by, cos a . , . Equation 
Ur 

To take a concrete example. A stream runs 
with a velocity of 1 J miles an hour, while a man 
rows, in a direction perpetuiiculaT to the strmrn, 
with a velocity of 2 miles an hour. Required 


to find the velocity with which he crosses the 
stream. (This will include the direction of his 
crossing. ) 

Vj and V 2 are IJ and 2 respectively, and per- 
pendicular to each other. Equations (2) and 
(3) are therofuro applicable. 


Houoo 




+2*- 


9+16 


.25 

‘ 4 


0 


Also cos (angle between direction of resultant 
velocity and that of stream) 

.*. Angle between direction of resultant velo- 
city and that of stream — 07° (by roforonce to a 
book of mathematical tables). 

Ho tluTofore crosses tho stream with a velocity 
of 2*6 iiiiloB an hour, at an angle of 07° with the 
direction of the current. 

Two velocities in the same line will of course 
add algebraically, tho resultant velocity being 
equal in magiiitudo to the arithmetic sum (or 
dilTorencf^) of the twt), according as they are in 
tho same direction or in opposite dimetions. If, 
for example, a man walks at the rate of 4 miles 
an hour along the length of the deck of a ship 
moving at the rate of JO miles an hour, his 
resultant velocity is either 20 miles an hour or 
12 miles an hour, according as ho walks in tho 
same direction or in a direction opposite to 
that of tlio motion of tho sliip. Similarly, any 
number of velocities in tlie same line may be 
added algebraically in order to find tho resultant 
velocitv. 


Rcsclviion of a Velocity irUo txvo Components,—^ 
Since tw'o velocities can be compoimded into 
one resultant velocity, it follows that any one 
velocity can bo resolved into two com|X)nent 
velocities, and making any desired angle 0 
with one another. Tho most useful method of 
thu.s resolving a velocity is to do so into two 
velocities at right angles to each other. 



If a given velocity v be. resolved into a velocity 
Vj, making an angle a with v (Fig. 6). and a volo- 
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city Vj perpendicular to Vj, then and will 
be of such dimensions that v is the diagonal of a 
parallelogram of which Vi and are two adjacent 
Bides. 

From the figure, it is evident that, ^ = coa a, 

V 

and therefore cos a . . . Equation (4). 

AB 

Also e 2 =AB and siiico — —sin a, therefore 

O 2 — V sin a, or v coa ^ (if the angle ACD =/?) . . . 
Equation (5). 

Hence, resolving in tlie maimer just dt^scribed, 
wo can express Vj and terms of the given 

velocity v and the given angle a. 

The resolved part of a given velocity, in a given 
direction, is obtained by multiplying the given 
velocity by the cosine of the angle between the given 
velocity and the given direct io7u 

As this is a very important metln^d of treat- 
ment, the reader should make a special effort 
to master the principle. 

Acceleration. — ^Tho velocities just dealt with 
under the Parallelogram I^aw, are “ uniform 
velocities — ^tliat is they do not change in direc- 
tion or magnitude. If a velocity cliangi*s in 
magnitude, then it either increases or diminishes. 
In either case, the rate of change in tlie magnitude 
of a velocity is called an acceleration. If the 
change is an increase in velocity the acceleration 
is said to bo positive, while a decrease in v<*locity 
is called a negative acceleiutiuu, or a retardation. 
If, for example, a body is at one moint nb moving 
with a velocity of 100 cm. ptn* second, and one 
second later it is moving with a velocity of 120 
cm. per second, the acceleration is 20 cm, per 
Boooud in one second — written 20 cm. per sec. 
per sec. On the othc^r hand a change in velocity 
in one second, from 100 cm. per second to 80 
cm, per Bccond, would be tlonv)ted by an accelera- 
tion of —20 cm. per sec. per sec. Like velocity, 
an acceleration may be either constant (?.r. uni- 
form) or variable. If variable, tho calculus 
method of infinitely small changt^s must be 
adopted, and for this reason 1 shall only deal 
in this article with imif orm velocities and uniform 
acoeleratiouB. 

An acceleration, like a velocity, can bo rc^pre- 
sented in magnitude and cliroction by a straight 
line ; it is a vector quantity. A body may pos- 
sess more than one acceleration in more than one 
direction, and as with velocities, so two accelera- 
tions in two directions are equivalent to ono 
roBultant acceleration whose magnitude and 
direction is obtained by the parallelogram 
method just described. Further, an accelera- 
tion in any one direction may be resolved into 
two accelerations, making any required angle 
with each other. Equations (1) to (6) hold for 
accelerations as well as for velocites. 

A gdod example of uniform acceleration is 
the case of a body falling freely under the action 
of gravity. Ail bodies fall to the earth at ex- 


actly the same rate. Aristotle taught otherwise, 
that heavy bodies fall faster than light ones. 
Tho first to apply a practical test was Galileo, 
and he demonstrated that Aristotle w^as wrong 
by dropping various weights, simultaneously, 
from the top of tho Leaning Tower at Pisa. 
They all reaclio<l the ground at the same moment, 
proving that the acceleration was precisely the 
same for all. Exceptions apparently occur in 
tho case of very light bodies, such os feathers, 
small pieces of paper 4&c., bub even in their case, 
if precautions are takt'u to remove the resistance 
of tho air, it is feimd that they fall at exactly tho 
same rate as heavy bodies. The exact deter- 
'mination of the acecOeration of a body falling 
vertically fluwnw^ard is a very impoi*tant matter, 
and is carrif'd out by means of pt'iidulum experi- 
iiK'iits. Tht^ tlu'ory will be dealt with later. 
Here I will c‘ont<'nt myself with stating that the 
valiK’ of this neet lei atioii, usually denotesd by tho 
symbol “ f/,” vories a littltj at difi'erent places on 
thc' earth’s surface, depending, os it docs, on the 
distaiico of th(' place from the centre of the 
earth. In London, at sea-level, tho value of g 
is 32*2 ft. per sec. j>er sec., or 981 cm. per sec. 
p(‘r sec. 

Circular Motion . — If tho velocity of a moving 
body changes in dirc^ctiou, as in the case of a 
l)ody moving in a circle, its velocity, ns has 
already bec^ii exj^lainc'd, is not uniform, although 
its “ speed ” niiiy bc‘. The difficulty is, in such a 
case.ovc'rcome 1 )y considering itsa/iflrtcZar velocity, 
and not its speed, in the 
path of inol'ion. Take 
the case agiiin of the 
stone tied to astrijig aiul 
whirled round in a cirel(\ 

If at one inoment tht‘ 
stone is at A, and the nt^xt 
moment et B (Fig. 7), 
then the stone is said tt) 
liave desi^iibed in that 
time an angle 0, inc'asiirod 
by the angle A OB. Just 
as linear velocity (velocity in a straight line) is 
measured by tho quotient 

linear distance passed over 
time^ in which this is accomplished 
so angular velocity is measured by the quotient 

angle described 

time in which this is accomplished. 

In the above example, therefore, if t denote a very 
sliort interval of time in which the angle d has 
been described, and if w denote the angular 

velocity, then It can easily be proved 

T 

that if 8 is the speed in the circle, and r the radius 
of the circle, then e^wr^ . . . Equation (6). 

If the speed of the stone in the circle is uniform 
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thon, ©vidontly, equal angles will be described in 
equal times, and the angular velocity will be 
uniform. In such motion we» therefore, deal with 
uniform angular velocities instead of uniform 
velocities dealt with in the case of motion in a 
straight lino. Now the angular velocity may 
change, the circling motion becoming quicker or 
slower. The body is then said to possess an 
angular acceleration which is positive or nega- 
tive, according as the angular velocity inertmses 
or decreases. And the angular accc'k'ratiou, 
like linear acceleration, is measured by the rate 
of change of angular velocity. For example, 
if a wheel making three rovedutions per bccoikI, 
is brought to rest in two seconds by the appli- 
cation of a brake, then tho original angular 
velocity is dji per soc. or 1080® per sec. (since a 
complete revolution implies tho description of an 
angle of 27t or 300®), and as this angular v(‘locity 
has boon destroyed in 2 seconds, tho rate of 
change of the angular velocity, /.c. tho angular 
acceleration is —Sjt per soc. per see., or —.540° 
por soc. p(ir soc., tho negative sign implying a 
diminiitif)n of velocity. Tho assumi)tion just 
made is that tho acticjti of the brake is uniform 
throughout tho 2 soc.s., but, as already stated, 
I shall confine myself entirely to miiform veloci- 
ties and uniform aocolorations. 

Now if a body is moving with a velocity re- 
proaonted in magnitude and direction by the 
lino AB (Fig. 8). and a umnent later ^ is moving 



Fia. 8. 


with a velocity representcxl in magnitude and 
direction by the lino AC (which w'o will suppose 
equal to AB), it follows, from tho Principle of the 
Parallelogram of V'clocitios, that the velocity 
AC must bo tho rosultnnt of the velocity Ali 
together with somo other velocity ^vhicll hfis been, 
in some manner, created during tha t short inter- 
val. By means of that Principle we also know 
that this “ other velocity ” is roprt'sentod in 
magnitude and direction by the lino AD, 'which 
is equal and parallel to B('. Tf this velocity has 
been created in a time T, thou the rate of change 
of velocity, or tho acceleration, of tho body is 


given by 


length of AD 


, and the acceleration acts 


in the direction of A to D. Hence a body, in 
merely changing its direction of motion, al- 
though its speed remains the same, is waving 
with a linear acceleration^ and for that reason its 
velocity is not uniform. This may porhaijs be 
difficult for the beginner to grasp, but his diffi- 
culty will vanish if he will habituate himself to 


1 By ft “TOOtnent later” Is meant here the lapse of an 
Infinitely small Interval of time. 


tho thought that velocity implies direction as 
well as magnitude. 

But a change in velocity, or an acceleration, 
can only, according to Law 1, be produced by an 
external impressed force, and, os wo sliall see 
latc'f (from I^aw 2), this force is in the direction 
of tho acceleration. It follows, therefore, that a 
body, originally moving in tho direction AB, can 
onlj'^ deviate into tJie direction AC (although still 
moving at the same spix»d) under the influence of 
a force acting in the direction AD, and the full 
moaning of Law 1 now' becomes perfectly clear. 

Let us now apply our new knowdcjdge to the 
case of a boily moving, with uniform speed s, in 
a circle, of radius r. Tlio velocity of the body at 
somo point, such as A (Fig. 9), is represented by 



AB, dra^vn equal to s and a tangent to the 
circle at A. A moment later (after an interval 
T) the velocity is representc'd by AC, also equal 
to s, and also a tangent to the circle at a point 
v(H’y close to A . The angle BAC — wo will call 
it 0 — is therefore very small. Now the lincm-r 

AD BC 

acceleration of tho body is given by 

Since AB and A(' are very close to oacL other 
and equal, BC will bo perpendicular to both 
AB and AC ; hence AD is perpendicular to tho 
tangent AB. Tlio accoloratioii (liiu'ar) is there- 
fore towards the ( nitre 0. And since A is any 
point on tho circle, the acceleration at every 
point in the path of the circnilar motion is 
dir(»ctod towards the centre. It but remains to 
find tho magnitude of this acceleration. 

BO 

Since - 77 ^™siii 0 , Br=:CA sin 0 . 

Wlien 0 is vory small, sin 0 ^ 0 . 

BC -CA.9. 

As CJA represents in magnitude the speed tf, 
BC=tf.fl. 

. *. The acceleration =22. 

TXT 

But the angle 0 is equal to the angular dis- 
tance described in tho circle itself. 

. ^ 

. . and 

X 

the accelemtion --swot — or . . . Equation (1), 
(Since s-f^wr by equation (6).) 

Tf, for example, a stone tied to a string of 
length 3 ft. is w hirled in a circle so as to make 
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two revolutions a second, its angular velocity 
w is 2.2;i and its acceleration (not angular, 
but linear, towards the centre of the circle) will 
be 3 =48;r*. 

22 

If n is taken as y, this becomes 474*1 ft. per 
sec. per sec. 


Gravitation* — ^Tlie force with which the Earth 
attracts every body near its surface is called 
gravity^ and as already mentioned, this force is 
such as to produce an awjoleratiun of g. It has 
boon denionstratod beyond doubt that matter 
in every form exerts a force of attraction on other 
matter. This universal attraction of matter on 
matter is called gravitation, a general term which 
applies to all matter and hence to all heavenly 
bodies, and is to be distinguished from “ gravity,” 
which is used only to denote the Earth’s attrac- 
tion on matter. Now, the value of g is found to 
depend inversely on the distance separating a 
body from the Earth’s centre ; that is, the 
greater this distance tho smaller is the value of 
g and, conversely, tho smaller the distance tlie 
grtjater the value of g. Hciujo the attractive 
force between tho Earth and any IkkIv must bo 
inversely pnjportional to tho distance sc'parating 
the two. Equation (7), together with a know- 
ledge of certain astronomical data, will enable 
us to find tho precise nature of this inve^rse pro- 
portion. Thus tho moon describes a circle whose 
radius is sixty times the Earth’s radius, in 27*32 
da3n9« The Earth’s radius is 30G0 miles. 

The angular velocity of the moon, %o, is there- 


fore 


27*32 x24 x60 x60* 


Tho radius “ r ” of the 


circle described is 60 x 3960 x 6280 ft. 

The acceleration of tho moon towards the 
Earth’s centre is, by (7), rw/-, which, by substitut- 
ing the above values, works out to nearly *009 ft. 
per see. per sec. If now wo assume that the 
acceleration varies inversely us the sqwre of 
tho distance, thou tho acceleration of the moon 


towards the Earth would be 


-L 

602 


32*2 

60x60 


nearly 


•009 ft. per sec. per sec., which agrees exactly 
with the acceleration calculated from a know- 
ledge of the moon’s orbit and tho Eartli’s radius. 
Hence tho force of gravity miuit vary inversely as 
the square of the distance. A knowdodge of the 
orbits of the planets enables a similar deduction 
to be made os regards the force of gravitation. 


Important EqueUions of Motion . — Bodies fall 
to earth vrith uniform accelerations of 32*2 ft. 
per sec. per sec. If a body starts falling from a 
position of rest its velocity at the end of 1 sec. will 
bo 32*2 ft. per sec. ; in the next second it will 
have increased its velocity by another 32*2 ft. 
per 800 . » and hence its velocity at the end of 
2 secs, will be 2 X 32*2 ft. per sec. ; at the end 
of 3 secs, its velocity wiU be 3 x 32*2 ft. per seo*^ 


and BO on for every second of its fall. Pattmg 
this in general terms, if v is the final velocity 
of a body starting from rest and moving for t 
sooonds with a uniform acceleration /, then 
v^ft. And if ..such a body starts, not from 
rest, but with an initial velocity «, then 
. . . Equation (8). 

Now to find the distance s moved through by 
such a body in time L Tlio initial velocity being 
w, the final velocity and the acceleration 

constant, the average velocity throughout that 

2/ -L f -1- fy \ 

time must be And since 

tho body lias been moving for t seconds with 

this average velocity, tho distance « = 

and therefore J//2 . . . Equation (d). 

It should bo noted that the average velocity 
is u -f kff; beeauHo tht» acceleration is uniform. 
Similarly, because the acceleration is 

uniform. Hence both equations (7) and (8) 
only hold for ca8(‘s of motion with uniform 
acceleration. 

From equations (8) and (9) we can eliminate 
/ thus : 

Square ( 8 ) then v* — u* + 2uft -^pt^. 

Substitute from (9), then 

. . . Equation (10). 

Let us oousider a few simple applications of 
tho last tln*ee equations ; 

Example 1. — A cricketer throws a ball verti- 
cally upward with a velocity of 80 ft. a second. 
AsHumiug the acceleration duo to gravity to bo 
32 ft, ix>r Boc., wliat is tho greatc‘st height to 
which it will rise, mid for how long will it con- 
tinue rising ? 

Tlio ball will cvick'iitly continue rising until 
its final velocity is zoro. Hence we know V, w, 
and /. Wo require a knowledge of s ; conse- 
queiitly equation (10) is applicable, viz. ; 

d 2/ff. 

02 = 803-2.32.«. 

100 ft. 

Note the negative sign, duo to tho fact that 
tho acceleration / is a retardation. 

Wo next require a knowledge of t. Hence 
apply equation (8), viz : 

-f /«. 

0 = 80 -32<. 

2^ 8008. 

Example 2. — ^The speed of a train is reduced 
from 40 miles an hour to 10 miles an hour, during 
which time it travels 200 yds. If the retardation 
is imiform, how much farther will it travel before 
coming to rt>et ? 

1 76 

40 miles an hour ft. a sec* ; 10 miles an 
hour as Y ^ > 200 yds. » 600 ft. 
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Equation (10) gives +2*/"600. 

••• 

> 121 

— (the negative sign denotes a 


retardation). 

Applying equation (10) again : the Initial 
velocity being now 10 miles an hour and the 
final velocity zero, we have : 




s<»40 £t.» which is the required distance. 


Exartvple 3. — a body slides down a smooth 
inclined plane making an angle 0 with the hori- 
zontal, the acceleration down the plane will bo 
g sin d. For if B (Fig. 10) represent the position 



of the body at any instant during its motion, 
then its acceleration is g vertically downward 
(in the direction BA). But this acceleration can 
be resolved into two accelerations, (Parallelo- 
gram Principle for vector quantities, see p. 546), 
one in the direction BC perpendicular to the in- 
clined plane and one in the direction BD along 
the plane, and it is this last which has the effect 
of increasing the speed of the sliding body. 
Now the angle ABO wangle AEB *0. 

the acceleration in direction BC=^ cos B 
(cf. equation 4). 

And since BD is perpendicular to BC, the 
acceleration in direction BD -agr sin 0 (c/. equation 
6). If, for example, the inclination of the plane 
to the horizontal is 30®, then sin 30® — J, and 
the acceleration of a body sliding down such a 
plane would be or | that with which a body 
falls vertically downward. 

Equations precisely similar in form to equa- 
tions (8), (9), and (10) hold for motions of 
rotation, but with cingular velocity, angular 
acceleration and angular distance substituted 
for linear velocity, linear acceleration and 
linear distance. If is the initial angtslar 
velocity of a rotating body, such as a wheel 
for example, the fined angular velocity, a the 


uniform angular acceleration, 0 the angular 
distance described in time % then 

w^Wq -f-of .... Equation (8') 
.... Equation (O') 
.... Equation {10') 

For example : a wheel making 3 revolutions 
a sooond is brought to rest, by the application 
of a brako, in seconds. How many revolu- 
tions will it make during the time the brake is 
applied, assuming the retardation to be uniform ? 

A complete revolution implies an angle of 23i, 
Hence also w is zero. Applying {S ') : 

3 

0-6;r-fa * 




which means that the retardation is at the rate 
of 2 revolutions per second. 

Now apply (O') : 




^ ^ A 

2~r^ 



2 


Ott 0 

* ^ s* 2 J revolutions. 

2 2 


The Simple Pendulum. — Suppose a particle P 

attached to one end of a weightless string of 
length If the other end of which is fixed to a 
point O, BO that the particle is capable of 
oscillating in an arc which forms part of a 
vertical circle (Fig. 11). Such an arrangement, 



called a Simple Pe^uiulumf is ideal, and cannot 
bo obtained in practice. Now let the particle 
be displaced from its natural position of rest 
(at a point N vertically below O), so that the 
string makes a small angle 0 with the vertical, 
as illustrated, and then let the particle be re- 
leased. In the succeeding motion, the accelera- 
tion of P is flf vertically downward. This resolves 
into an acceleration g cos 9 in the direction PS 
(the line of the string produced), and an acoelera- 

i8 a 
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tion g ^xi $ in the direction PT, at right angles The motion of a simple pendulum approxi* 
to PO and hence tangential to the circle. mates very closely to Simple Harmonic Motion, 

If is a small angle provided the Amplitude or extent of the swing 


• a fi PN distance of P from N 
■ OA" I 

Hence the acceleration of the particle at any 

point in its swing is equal to x j, where a 

represents the distance of the particle from N, 
its position of equilibrium. When the particle 
is at the extreme end of its swing, at P, 
** s’* is a maximum, and the acceleration is 
therefore greatest at the commencement of the 
swing or oscillation ; as « decreases, the accelera- 
tion decreases proportionately, and is zero at 
tho moment the particle passes N ; as it moves 
to the left of N, a increases negatively, and tho 
acceleration consequently increases negatively 
until the second extreme end of tho swing is 
reached, when, tho acceleration is again a maxi- 
mum, but with negative sign. Tho reveme is 
the case with regard to tlie velocity of the 
particle. The velocity is zero, a minimum, at 
the commencement of tho swing, and as the 
motion is accompanied by an acceleration, 
though a diminishing one, the velocity must 
necessarily increase to a maximum at N. After 
passing this point the acceleration becomes 
negative, and the velocity will necessarily de- 
crease imtil it is again zero at the other extreme 
end of the swing. 

Such an oscillatory motion of a particle back- 
ward and forward about a central point, and 
during which the acceleration varies directly as 
the distance from the central point, is called 
Simple Harmonic Motion^ The range of the 
motion on either side of tho central point is 
called the Amplitude, end the time of a com- 
plete oscillation, by which is meant the time of 
the motion from one extreme end to the other 
and hack again, is called the Periodic Time of 
the motion. Simple Harmonic Motion occurs 
in many natural phenomena, and its study has 
led to very important results. Any attempt to 
deal with it would involve advanced mathe- 
matics beyond tho scope of this article. I will 
content myself with quoting one important 
result, which the reader must take “ on trust,” 
viz. if a particle moves with Simple Harmonic 
Motion, the acceleration at any point in its 
path being fta, where a is the distance of that 
point from the central position and ft va 
constant, then the Periodic Time T, of the 

motion, is given by, 

6 pftth of the motion need not tteewMrfly be an 
are of a elrcle, as in the oase of the Simple Pendulum, If 
a weight, for example, be suapended from ft apring in a 
V^fCaV position, pulled down slightly and released, it 
will osafllate up tnd down in a atrawht line about a 
. seiail^ pdioL and its acceleration will vary directly as 
the-^tstabce, mm the central point Its motion la there- 


is very small. The acceleration being ^ • s, the 

%0 

quantity ^ takes the place of ju in the lost ex- 
pression, and the time of a complete oscillation 
(the time taken in swinging from rest to 
and hack again) is 

2n 

The longer the string, the greater will bo the 
value of T, and therefore the slower will be 
the motion. 

Fi-om an accurate measurement of I and 
exact timing of the swing, we can calculate, by 
moans of the last equation, the value of g at 
the spot where the experiment is carried out. 
Now g varies inveraoly as the square of the 
distance from the centre of the earth, and if we 
evaluate g at sea -level and also at a known 
height, h, abov^o sea -level, we can calculate the 
radius of tho earth. For example, let g^ be the 
value of g sea -level (a distance r from tho 
earth’s centn)), and the value of p at a height 
h above sea -level ; 

then 

172 

- ^ i -4—^ approximately = 


■V; • • 


Equation (11) 


or Kl/i— 172)-“= 2 % 2 » ^ = 




If, for example, the value of g at sea-level is 
32-2, and at a height of 2 miles above sea-level 
it is found to be 32*168, 


2 X 2 X 32*168 


->4,021 miles* 


The apparently difficult task of accurately 
measuring tlie dimensions of the Earth is thus 
performed by careful timing of the swing of a 
simple pendulum. 

The words “ Simple Pendulum ” must be 
noted, since the whole argument depends on 
that. Unfortunately, however, we cannot obtain 
a simple pendulum, since a wei^tless string 
and a particle of no dimensions are practical 
impossibilities. We can approximate to it by 
having a very thin wire and , a very small bob, 
but even such an approximation would not 
re^lt in the degree o£ aooutacy attained by 
modem seience, 

Hater’s Feiiiidum.*-Uaptaiii Kater kdved the 
difficulty in 1817 in the following maimer. Ho 
eonstrueted. a pendulum, known by bis 
name, whhdi consisted of a beg iron bar having 
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a B, neat one end (Fig. 12). It had two 
knife edges, E| and so that it could be swung 
on E^, or inverted and swung on E2. Between 
these edges were two adjustable 
weights, W and w, which could be 
mov^ up and down the bar and 
screwed into any required posi- 
tion. The larger weight W, was 
first moved al^ut \mtil the times 
of swing about E^ and about 
E2» respectively, wore nearly 
equal, when it was screwed into 
position. The smaller weight, 
w, was then moved until exact 
equality in the times of swing 
from the two knife edges was 
obtained. It can be demon- 
strated mathematically that in 
such a case the time of awing is 
exactly equal to that of a simple 
pendulum whose length is equal 
to the distance between the knife 


IB 



edges. The formula T~27r, 


'VI 


Pia. 12. applied, and the 

difficulty of an ideal and un- 
practical pendulum disappears ; g can now bo 
calculated with a great degree of accuracy, and 
from it other valuable scientific data obtained. 

Parallelogram of Forces. — ^Having considered 
the effect of a force, viz. to produce a positive 
or a negative acceleration, I will turn to a 
consideration of “ force ’* itself, apart from its 
effects. 

It will bo admitted that a force may vary in 
magnitude and in its line of action, i,e, in 
direction. That being the case a force is a 
vector quantity, which may be represented in 
magnitude and direction by a straight lino. 
Further, a force has a definite point of applica- 
tion, and is thus a localised vector. Tlio line 
drawn to represent a force must therefore pass 
through the ppint of application of the force. 
If we consider' merely a particle P acted upon 
by two forces, the graphical representation of 
these forces will be two linos, PA and PB, which 
meet at P (Pig. 1 3). Forces being vector quantities. 



the Parallelogram Principle is applicable, and the 
rewUaat effect of the two forces represented by 
PA and ^B, is a single force represented in 


magnitude and direction by PC, the diagonal of 
the parallelogram PBCA. 4'he value of PC is 
given by equation (1), in which the letters Pj, 
Fg, and Pn to represent the forces PA, PB and 
PC, should be substituted for Vg* a*id Vr, 

Resolution of a Force irUo Two ComponerUa , — ^It 
also follows that any force, such as PC, can be 
resolved into two forces at right angles to each 
other, and in any required directions, the magni- 
tude of these forces being given by equations 
(4) and (5). If, for example, a weight of 30 lb. 
is placed on an inclined plane whose length is 
5 ft. and having one end 4 ft. above the level 
ground, the weight of 30 lb., which is equivalent 
to a force which we will call 30, acts vertically 
downward in the direction PA (Fig. 14). 



This force can bo resolved into a force, 30 
cos [APB , acting in the direction PB, and a 
force. 30 cos | APC , acting in the direction PC. 
Since DAP is a right-angled triangle, cos | APB 
-sin |ADP~f. 

A1so~| APQ «[ ADP , cos ( APC ^ooa |ADP 
sinoo the base of the inclined plane 
=1^5“ -4* =3. 

Hence the force acting down the plane is 4 
of 30™ 24 lb. weight, which is the magnitude of 
the force causing the weight of 30 lb. to slide 
down ; also the pressure or weight on the plane 
is I of 30 1 8 lb, weight. 

Another example. A truck is at rest on a 
railway lino, and is pulled by a horizontal force 
equal to a weight of 80 lb. in a direction making 
an angle of 60® with the direction of the rails ; 
what is the force tending to urge the track 
forward ? 

If T reprints the track (Fig. 16), the force 
of 80 lb. weight can be resolved into a force of 
80 cos 60® 1=80 xj«40 lb. weight along the rail 
(and this will be the force tending to urge the 
truck forward), together with a force 80 sin 60® 


Vs V3 

=80 weight perpendicular to the 


rail, tending to pull the truck off the rails. 
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This laat force will be oounterbalauced by the 
action of the rails on the flanges of the wheels 
with which the rails are in contact. 



Fig. 16. 


The “ tacking ’’ of a sailing vessel when sail- 
ing a^inst the wind is a practical method of 
rescdving the force of the wind, so as to provide 
a force in the desired direction. 

Let ElAK represent the direction of the keel 
of the boat (Fig. 16), and WA the direction of the 
wind, the desired direction of “ sailing ” being 
AK. Let AS represent the sail ; consider any 
point P on the sail. The action of the wind 
is in the direction RP with a force which we 
will suppose to be F. This force may be re- 
solved into (a) a component along the sail in 
the direction PA, and (6) a component per- 
pendicular to the sail in the direction PQ. The 
former has no effect on the boat. The latter 
causes the ** tilt ” from the upright seen in 
a sailing boat, and further resolves into two 
components, (1) in the direction PT parallel to 
AK, thus providing a force which produces 



motion in the desired direction, emd (2) in the 
direction PU, perpendicular to AK, which pro- 
duces a motion sideways, termed by sailors 
“ lee-way.” 

Unless the direction of the sail AS is such as 
to fall between AK and AW, i.e. between the 
direction of the keel and that of the wind, the 
component force of the wind along the keel will 
be in the direction AK' instead of AK. The 
reader can prove this for himself by means of a 
flgore^ drawing the sail outside the angle WAK, 
md resolving the force of the wind in the 
maimer Just described. 

Kattirally» forces acting in the same line add 
:j4gebniioaUy» Thus forces of S and 5, both 
in the eeme direction, are equivalent to 


one resultant force of $ in diieeti<m» 
whereas if acting in opposite .Erections, 
resultant is a force of 2, acting in the dir^jion 
of the larger force. Parallel forces acting in the 
same directions are called like forces, while 
parallel foi^ acting in opposite directions are 
called unlike forces. Algebraic addition will 
therefore give the resultant of any number of 
like and unlike forces. 

The method of resolving any one force into 
two forces at right angles to each other enables 
us to And the resultant of any number of forces 
acting at a given point. To take a concrete 
example as an illustration. Forces of 3, 4, and 
5 act at a point P in the directions illxistrated 
in the figure. It is required to find the magni- 



tude and direction of the resultant of theso 
forces. 

First resolve each force into two forces, in 
directions at right angles to each other. Thus s 


Force 3 resolves into a force 3 cos 30® 



in direction PX, together with a force 
3 sin 30® « 3 xj in direction PY. 

Force 4 resolves into a force 4 cos 60®®5 4 xi in 
direction PX', together with a force 3 sin 60® 



in direction PY. 


Force 5 resolves into a force 5 cos 



direction PX, together with a force 5 sin 45® 


in direction PY'. 

V2 

Adding, algebraically, all the. forces in the 
direction X'X, we get nearly. 

Adding, , algebraically, all the forces in the 


direction YTT, we get nearly. 


Heuoe the given forces are equivalmit to a 
force of 4*2 in the direction PX, ^together^ wiih 
a force of *6 in the direction PY,^ 


We next find the resultant Br (Fig* 13) ol these 
two forces by the Patfdldbgram I4w, vis, 
and tl» ^^leotlon of 
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tliis Ksultaat foroe is snoli as to mirice an angle force must not only be eq^ and opposite to 


•6 1 

d with PX, given by, tan ^** 4:2 **7* ^^^****^*^8 

to a book of mathematical tables* we see that 
6-8® 8' nearly. 
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From the principle of the parallelogram of 
forces* two very important deductions can be 
made. 

(a) The Principle of the Triangle of Forces , — 
Suppose two forces, represented by PA and PB, 
^t at a point P (Fig. 19). Their resultant is 
represent^ by PD. If there is a third force 
acting at P, which is represented by PC, this 
force being exactly equal and opposite to PD, 
it follows that the resultant of the throe forces, 
PA, PB, and PC, is zero. The particle is, in 
such conditions, said to be in equilihriwn under 
the action of the three forces ; the particle will 
not alter its state of rest or of uniform motion, 
since the forces are such as to exactly counter- 
balance each other. Now the three forces PA, PB 
and PC are represented in magnitude and direction 
(though not as regards point of application) by the 
sides of the triangle PAD, the directions being P to 
A, A to D, D to P — ^the same way round the triangle. 



Fio. 10 . 

Hence if three forces are in equilibrium they 
can be represented in magnitude and direction 
by the three sides of a triangle taken in order. 
Conversely, if three forces can be represented in 
magnitude and direction by the three sides of 
a triangle taken in order, they must bo in equi- 
libriuzm The last two statements constitute tho 
prindpte of the triadigle of forces. It follows im> 
mediately from this principle, that if three forces 
acting in a plane (not at one point) axe in 
equilibrium, their lines of ad>ioh must either 
i meet at a ^nt or be parallel. For, if they are 
not parallel, the Hoes of action of two of them 
fniist meet at some point, and in order to 
^Ibfda^ the retultant of these two, the third 


this resultant, but must be in the same line. 
Hence the line of action of the third foroe must 
pass through the point of intersection of the 
lines of action of the other two. 

An example or two will illustrate the valuable 
application of which this principle is capable. 

Example 1. — ^A weight of 39 lb. is suspended 
by two strings, 5 and 12 feet in length respec- 
tively, the strings being attached to two points 
in the same horizontal line, 13 feet apart. Fin'd 
the tensions in the string. 

Draw a horizontal line AB, 13 units in length. 
With centre A and radius 6 units, draw an mo 
of a circle, and with centre B and radius 12 units 
draw another arc. The intersection C of these 
two arcs gives tho position of the weight (Fig. 20). 



Fio. 20. 


The point C is in equilibrium under three 
forces, viz. a force of 39 lb. vertically down* 
ward, tho tension in the string CA acting in 
that line, and the tension in the string GB 
acting in its line. Hence the three forces acting 
at the point C can be representoii, in magnitude 
and direction, by tho three sides of a triangle 
taken in order. Draw a vortical line oh, 39 units 
in length, to represent the weight. From a ” 
draw a line oc parallel to AC, and from h a line 
he parallel to CB. ac and 6c will then represent, 
in magnitude and direction, the tensions in AC 
and CB respectively, and a careful xneasure* 
ment of ac and 6c will give us the values of 
these tensions, viz. 36 lbs. and 15 lbs. Further, 
the weight acts in tho direction a to 6, and as 
the forces must go round the triangle in order, 
tho other two are in the directions 6 to c and 
c to a. THis, translated to the strings themselves, 
would be in the directions 0 to B and 0 to A. 

This method of solution is called a graphical 
solution, it being obtained by the actual measure- 
ment of the sides of the triangle dbe. The 
degree of accuracy of the solution depends on 
the accuracy of dmwing and measurement, but 
despite this drawback the graphic method is a 
very valuable one* 
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Let UB now solve the problem analytically. 
We Still make use of the principle of the triangle 
of forces, drawing the triangle ahc as before, 
but we need not trouble about the accuracy of 
the drawing as long as we bear in mind that ab 
is BU/ppoaed to be 39 units in length, and be 
and ac are supposed to be parallel to OB and 
AC respectively. Lot ac«=Ti and 6c 

Since 13* — 5*4*12*, therefore the an^ ACB 
(preceding figure) is a right angle, and conse- 
quently the angle ac6 is also a right angle. 

Also | 6ac — I AGP, 

and Bmce |ACgp + ll^B -90°»| ABC + |DCB . 

I ACD —I ABC = 0, aay bac. 

Further, |_o4^=|DCB=(9O“-0). 

Now, in trigonometry it is proved that the 
sides of a triangle are proportional to the sines 
of the angles opposite them. 

ah he ac 

sin 90® sin 0 sin (90® — 6) 


Buta6— 39; sin 90° — I ; 6c=T2; ac— T^; 
sin (90®— d)«coa 0. 

39 Ta _ Ti 
1 sin 0 COB O' 

And from the right-angled triangle ABC we 


see that sin 0 -To> ^ '~ 


12 

13* 


39 To Ti 

Ta or 6c of 39 — 15, 

12 

and Tx or ac =— of 39 «== 36, 

Example 2. — ^A rod. whose weight W may bo 
supposed to act at a point which divides the 
length of the rod in the ratio 3 ; 2, is suspended 
from a small, smooth pt?g by a string 7 feet in 
length. Find the position of equilibrium 
assumed by the rod. 

Let AB represent the rod, O the peg, C tho 



pciiii at which the woight of the rod is supposed 
kiKA (l^g. 21). The system is in equilibrithn 
< forces, viz. the weight W, and the 

Tj actd T^ in the portions AO and BO 


of the string, But these three, forces do not 
act at one point^they act in a plane ; and 
doing fk>, their lines of action must meet at a 
point (Principle of Triangle of Forces). Since 
the linos of action of two of them, viz. of Tj and 
Ta» intersect at O, the line of action of the force 
W must also pass through O, Hence C must be 
vertically below O, and the rod will assume such 
a position accordingly. 

A more satisfactory solution, however, is to 
find tho lengths of the portions AO and BO of 
the string. 

As the string passes round a smooth peg, the 
latter can exert no force on the tension of the 
string at the point of contact. The tension, 
therefore, remains unaltered throughout the 
string, and Tj— Tg. Since W balances the re- 
sultant of two equal forces, it must, by the 
parallelogram of forces, bisect the angle be- 
tween thorn. Hence CO bisects the angle AOB. 
If AO =^x and BO 

Thou [Euclid, Bk. VI., prop. 3.] 

Also a; 1 y~l. 

Solving those two equations, we have 

^ - U . 7 

3 "’2 " 5 " 5 

/. ft., and ft. 

The system will therefore assume such a 
position that tho o.g. of the rod is exactly below 
tho point of suspension, the lengths of the 
portions of siring between the ends of the rod 
and tho peg being 4^ feet and 2^ feet. 

A more complete solution to the problem 
would be to find the angle 0 which tho rod 
makes with the horizontal, but to do so a know- 
ledge of trigonomotry is required beyond tho 
assumptions made for the purpose of this article. 



Since three forces acting at a point and re- 
presented in magnitude and direction by the 
sides of the triangle ABC, taken in order^ are in 
equilibrium, it follows that the resultant of two 
forces, represented by AB and BC, must be equal 
fin magnitude to a force represented by AC 
^(Pig. 22), which must act in direction A to 
An extensipn of this leads to^ 

(b) The Pfinciple of the Pol^ffon of Forcee^^If 
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any nwmbet of. foroea adijng oH m'^nicle can be 
repfcaeTnledt in magnitude and dHteciion, by the 
eidea of a polygon taken in order^ the forcea wiU 
he in equilibrium. 

Let the sides AB, BC» CD> DE, EF, FA of the 




polygon (Pig. 23) roprosont in magnitude and 
direction the forces B, C, D, E, F, A acting on 
a particle O. 

The resultant of the forces represented by 
AB and BC is a force represented in magnitude 
and direction by AC. 

The resultant of AC and CD is AD. 
tf »t AD „ DE „ AE. 

The resultant of AB and EF is AF, and 
» M AF „ FA „ zero. 

Hence the forces are in equilibrium. 

The proof is similar whatever the number of 
forces* and does not necessitate the sides of the 
polygon being in the same plane. 

The converse of the Polygon of Forces is not 
true. 

Moments and Couples.— Consider the case of 
two equal, unlike parallel forces F and Q, not 
in the same line, acting on a body B entirely 
free to move (ITigi 24). The linear resultant of 
these two forces is zero^ but it does not follow 
that the body remains at rest under the forces 
P and Q. Were their action in the same line they 
would cancel each other, and the body would 
remain in equiUbrium, but ttiat not being the 
case, their effect is to produce a twisting motion, 
a motion of rotati(m about some line or point 
in the body, situa^d midway between the two 
tomes. Two suoti equal unlike, parallel forces 
are said to form a couple. No single force, 


acting on a body entirely free to move, can 
produce a rotatory motioi} such as a couple 
docs, but if the body is pimied* or held, at a line 
a single force will produce a motion of rotation 
about this line.. If 1 push with a force P. 



against a bar pinned at the lino AB (Fig. 26), it 
will swing away from me in the direction of 
tho arrow. Common experience shows that the 
effect of the force depends not only on its 
magnitude P, but also on its perpendicular 
distance d from the axis of rotation. Its effect 
is therefore measured by the product P . d, which 
is called tho moment of tho force about the 
axis of rotation. Further, such a moment is 
termed positive if it produces, or tends to pro- 
duce, a rotation in an anti-clockwise direction, 
and negative if it produces, or tends to produce, 
a rotation in a clockwise direction. Equal 
moments in opposite directions will cancel each 



Fia. 2r). 


other, and thus tho resultant moment of any 
number of forces about any point or lino is 
found by algebraic addition of the moments of 
all the forces abput that point or line. 

For Example . — A man carries a bundle at the 
end of a stick, which is placed over his Moulder. 
How does the pressure on his shoulder change 
with the position of his hand ? 

Let BH represent the stick (B being the 
position of the bundle, which we will suppose 
weighs W lb.), S the shoulder, and H the 
position of the hand which exerts a downward 
pressure of P lb. Let » be the distance of the 
bundle from the Moulder, and y that of the 
hand. Since the system balances about S, the 
resultant moment about S is zero; hence the 
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algebraic sum of the momenta of the foroee, 
W and P, about S must be zero, Py «»0. 

(Note the sign attached to the moment Pj^ ; it 
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is negative, because the moment tends to produce 
rotation in a clockwise direction.) 


example, th&jjyb At>/dre^ fr^the apex ,A 
to the middl^p'ohit of ^the base is a line of 
symmoi^« The o.g. must therefore be situated 
oil ABlr^By drawing another such line, C£,we 
again argue that the c.g. must also be situated 


on tl]|k line. Hence the c.g. 
of the triangle must be the 
point of intersection G of 
these two lines of symmetry. 

The c.g. of a body or 
system of particles can be 
found mathematically, by 
finding the position of the 
point about which the alge- 
braic sum of the moments 
of the particles which con- 



From this equation P » 



The resultant of P and W 


stitute the body is zero. pia. 27. 

This can, however, be done 

more easily by an application of the following 

proposition. The moment of the resultant— 


-P+W-=w2+W=W^l+?^, 

which is the pressure on the shoulder. Assum- 
ing the bundle in a fixed position, i.e. x con- 
stant, then the pressure diminishes with increase 


i.e. the moment of the total weight (supposed 
to be acting at tho centre of gravity)— -abCut 
ani/ point or line must bo equal to tho algebraic 
sum of the nionioiits of all the particles about 
this point or line.^ 


ill the value of y-^i.e. it dimiiiialies as the hand 
is moved away from the shoulder. 

Osntrs of Gravity. — ^Evory material body 
consists of a collection of an infinite mimbor of 
particles, on every one of which gi-avity exerts 
a force vertically downward, so that tho body 
as a whole is acted upon by an infinite number 
of small, like, parallel forces. The resultant of 
all those forces is their sum, and is equivalent 
to the totfid weight of the body — i.e. the total 
force with which the body is attracted by tho 
earth. 


This is illustrated in the following couple of 
examples : 

(1) A telescope consists of three unifoim 
tubes, one within the other ; they are 10, 9, 
and 8 inches in length, and weigh 9, 8, and 
7 ounces respectively, Find the position of the 
c.g. when the tubes are drawn out at full length. 

Let AB, BC, CD represent the three tubes. 
The tubes being uniform, the c.g. of each acts 
at the middle point of each. The system is 
therefore equivalent to three particles of 


A body can only be balanoed on a point 
about which the algebraic sum of the moments 
of all the forces of attraction on the constituent 
particles is zero. It is the point through which 
the line of action (a vertical line) of the resultant 
of all the forces of attraction must pass, since 
the moment of the resultant about that point 
will then be zero. This point is called the 
cenfre of gravity of the body. The centre of 
gravity may therefore be defined as the point 
at which the whole weight of a body acts in what- 
ever position the body may be. The centre of 
gravity of a symmetrical body must necessarily 
be its centre of (symmetry. Thus that of a 
uniform bar is its middle point— the sum of all 
the moments of the forces due to gravity on one 
side of this point being exactly equal and 
oppofdte in sign to those on the other side, the 
/ai^t>raio sum of the moments about the centre 
of symmetry will therefore be zero. Similarly, 
the centre of gravity of a circular ring or 
cinmlai* mrea is its centre, and so on for all 
lytnmctrioai bodies. It follows that, if a body 
a line of cymmetry, the o.g. must be 
iliHiated 00 that line. In any triangle, ABC (or 
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Fxa. 28. 

weights 9, 8, and 7, acting at E, F, and G. 
The resultant is a weight of 24 acting at some 
point P, the position of which has to be found. 
Take moments about A. Let x be the distance 
of P from A. The sum of the moments of Uie 
tubes about A is : 

' (9x6)-f.8(10+4i)+7(19+4) 

«46-i-n64-161 
<»322, 


< !rh)i propoiitlati fa evident in ths lifikt tlie preosdisff 
remailit. It can, however, bo prorsd lonnslly. 
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And thinumst equal the 
about Ai * ^ 



p( the resultant 


24»-322 


Therefore the centre of gravity is a point dis- 
tant 13A inches from A, or inch from the 
centre of the whole, on the side nearest the 
longest tube. 

(2) Three ^ual weights are placed at the 
corners of a piece of cardboard cut into the 
form of an equilateral triangle. Assuming that 
the cardboard itself is weightless, find the, point 
about which the system will balance, i.e, find 
the c.g. 

Let w be the weight at each comer. From the 
apex A draw AD perpendicular to BC (Fig. 29). 
Since the triangle is equilateral, D will be the 
mid -point of BC. Let x be the distance of 



the o.g. from AD. Taking moments about AD : 
tn. BD w . DO ~ Zw . X, (The weight at A being 
on AD has no moment about AD ; the momout 
of the weight at C about AD is negative, pro- 
ducing a tendency to a clockwise rotation.) 
Since BD=aDC 5=30. Hence the c.g. ia a 
point on AD. Next, let y be the distance of 
the o.g. from BC. Taking moments about BC : 
w . AD «s3ie; . y. (The weights at B and C have 
no moments about BC.) 


Hence the o.g. is the point P situated on AD, 
and distant | AD from BC. 

The o.g. of a non-symiAetrical body may be 
found by experiment. Suspend the body^from 
any point A in and let it assume a 

C *tlon of equilibrium [Pig- («)]• Since the 
y is at reat^under two forces — ^that of its 
cwm weight and th«it at the point of suspension — 
th^ two forces mu^ be equal and opposite. 
H^noe the o-g< must lie iit a vertical line drawn 
through A. Now release the body and sus- 
pend it from some other point B fFig. 30 (6)]. As 
before, the o.g. miist lie in the vertical line 
drawn through B. Hence the o.g. is the point 
of intersection Q of the two jiines AC and BG, 


'* 4 , 

A heav;^ body suspended at a fixed point is 
evidently in equilibrium, provided the point of 



suspension and the o.g. are in one and the same 
vortical straight lino. Three possible cases 
arise : 

(1) The c.g. may be below the point of sus- 
pension. 

(2) Tile c.g. may bo above the point of sus- 
poiiflion. 

(3) The c.g. may coincide with the point of 
suspension. 

In the first case, the body, if slightly displeuied 
from its position of rest, will of its own accord 
turn back to its original position when released. 
The equilibrium, in such a case, is said to be 
stable. In the second case the body, if slightly 
displaced from its position of rest, will not 
return to its original position, but will turn still 
further away from this position. The equili- 
brium. in such a oaae, is said to be unstable. In 
the third case the body, when slightly displaced, 
remains at rest in its new position. The equi- 
librium ia then said to bo neutral, 

Tho torms stable, unstable, and neutral 
equilibrium, with the meanings just attached 
to thorn, are applicable not merely to a body 
fixed at one point, but to any body at rest under 
a number of forces. If, for example, a body 
is placed on a smooth horizontal plane, the 
condition for stable equilibrium is that a vertical 
lino dropped from tho c.g. 
must fall within the base 
area. If it does not do so, . 
the body is “ top-heavy ” 
and will fall over. By 
the base area, however, ia 
meant, not necessarily the 
actual area in contact 
with the plane, but the 
area enolo^ by a string Fia. SI, 

drawn tightly round the 
body where it meets the plane ; this latter 
area may be sometimea greatl^r than the actual 
area of tho base (Fig. 31 )« A table in its usual 
position is an instance of stable equilibrium ; if 
lightly tilted and “let go” its own weight 
will turn it back to ita original position. A cone 
balanced on its vertex ia in unstable equilibrium 




662 APPLIED MATHEMATICS- 


— the slightest touch will cause it to topple 
over. A ball at rest on a horizontal plane is an 
example of neutral equilibrium — ^if sUghtly die- 
plcbced it remains at rest in its new position. 

General Conditions of Eqtiillbriam.— We are 
now in a position to understand what must be 
the conditions which result in the equilibrium 
of a body, when acted upon by any number of 
forces in one plane. ' In the first place, the re- 
eultant of all the forces must be zero. But this 
alone is not sufficient. In Fig. 24 we have 
two equal unlike forces acting on a body ; 
their resultant is zero, but they constitute a 
couple exerting a turning motion on the body. 
Hence the second condition required is that the 
forces must not constitute one or more couples. 
This condition will bo satisfied if the algebraic 
sum of the moments of all the forces, about any 
point in their plane is zero. 

A few simple illustrations should suffice. 

(1) A body is in equilibrium if supported at 
its o.g. The whole weight of the body acts at 
its o.g. The point of support bears this weight 
and reacts with an exactly equal and opposite 
force. The resultant of the weight and this 
reaction is therefore zero, and satisfies the first 
condition. Further, the moment of the weight 
about the o.g. and that of the reaction about 
the same point are each zero. This satisfies 
the second condition, and henco the body must 
be in equilibrium if supported at its c.g. 

(2) One end of a uniform rod weighing 1 lb. 
is attached to a hinge ; the other end is sup- 
ported by a string. If the rod and string are 
inclined at the same angle of 60® to the hori- 
zontal, find the force at the hinge and the 
tension in the string. 


unknown force the hinge. three 

forces must at a point (rariciple of 

Triangle p< Forbes, p. 657). Hence produce 
OB .to zidSet the vertical through M at D. 
Join BA ; the|L DA is the line of action of the 
force at the hmge A. We can thus solve the 
problem graphically, by drawing a triangle whose 
sides are parallel to the directions of the three 
forces. To solve it algebraically, however, we 
apply the preceding conditions of equilibrium. 

First, to find the resultant of all the forces, 
resolve the forces into components in two direc- 
tions at right angles, the most suitable being in 
this case the horizontal and vertical directions. 
T resolves into a horizontal component T cos 60®, 
and a vortical component T sin 60®. 

The weight of 1 lb. being vertical does not 
provide a horizontal component. The force F 
at the hinge being unknown in both magnitude 
and direction, we assume that it is the result- 
ant of a horizontal force Fjc, and a vertical 
force Fy. 

Now, since the resultant of all the forces must 
be zero, it fallows that the algebraic sum of all 
the horizontal components of theso forces must 
be zero, and also the algebraic sum of all their 
vertical components must be zero. Hence wo 
obtain the following two equations : 

FH Tco8 60®=0 ... (a) 

Fy- M-T sui 60®--0 . . ( 6 ) 

(The force of 1 lb. is considered negative, in 
accordance with the usual convention of calliiig 
an upward direction positive and a downward 
one negative.) 

According to the second condition of equili- 
brium, the sum of the moments of all the 
forces, about some point or line in their plane, 
must be zero. A convenient point to choose is 
the point A itself, for then the moment of F 
about A is zero and need not be considered. 



Fio. S2. 


. Leti AB represent the rod, M its middle point, 
X the hinge, and BC the string (Fig. 32). The 
rod is iia «^uilibrittm under its own weight of 
1 Ib^ vertically downwards, the tension 

T in t^^ring acting in dimption B 0^ and an 


The moment of the weight of 1 lb. about A is 
1 X AP, and is negative (AP is the perpendicular 
distance of A from the lino of action of the 
force). The moment of T about A is TxAQ, 
and is positive (AQ is perpendicular to BC). 
We therefore get the following equation : 

-lxAP+T.AQ«0. 

If AB, the length of the rod is 1, then AM 
and AP»*“ cos 60®, 


Since must be 60® and | AQB is 90® 

the |BAQ is 30®. 

Hence AQ cos 30®. 


The last equation consequently becomes 

-lX 2 CO 8 60*-t-T ?coa..30‘’-0 (c) 

Now 008 60’ - f ; co, 30® ; 8^ W® 
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From (c) 


T. 


. 1-73 

6 


•29 Ibfe weight nearly. 


^ X V3 - 
2\/§ ® 

which gives the required tension in the string. 
Substituting this value of T in (a) wo obtain 




V3 V3 


6x2 


— The horizontal component 


of F thus acts in a negative direction, as illus- 
trated. Substituting for T in (6) : 




Vs V3_3 


and acts in an upward direction. 

The resultant F must therefore act as shown 
in the figure, and its value 


F=.VF„»+Fy> = 




V 84 
144 


=5= *76 lb. weight, 


which is the force acting at the hinge. 

Law 2.*—** The rate of change of momentum m 
proportional to the impressed forces and takes place 
in the direction of the straight line in which the 
force acts.^* 

** Momontum means the product of a maas 
into the velocity with which it is moving, so 
that if M represents the mass of a body and V 
its velocity, the momentum of the body is MV. 
At once the question arises : “ What is meant 
by the mass of a bo<ly ? ” 


Mass and WeigJU. — ^Mass, Time, and Length 
are three fundamental conceptions at which we 
arrive naturally, and wliich we use as a basis 
for further reasoning. How the hunmn miml 
achieves these conceptions is a psychologic3al 
problem which does not concorn us here. R)ing 
a fundamental conception, tho term “ mass ” 
does not admit of definition, since tho definition 
of an idea involves an explanation in terms of 
simpler, more fundamental ideas. All we can 
say is that the idea or conception of mass 
always forms part of our conception of any 
material body. Our conception of a brick, for 
example, is a very complex combination of 
many factors — ^it includes the dimensions of tho 
bdok, its feel of hardness, its structure, its 
colour, its masst S&o, And this idea of mass is 
a common factor in our conceptions of all 
material bodies— in other words, “ every material 
body possesses mass.*’ 

In many text-books, ** niass ** is defined as 
•‘ the quantity of matter in a body,” but that, 
in tho writer's opinion, is less clear than the term 
”mass ” which it attempts to explain. 

We unconsciously compare the masws of 
bodies weights. . A lump of iron is said 


to be moie massive than a feather — ^it possesses a 
greater mass. For this reason one is apt to eon- 
fuse mass with weight, althougn they represent 
two quite distinct ideas. The weight of a body 
— ^its feel of heaviness — ^is the perception of the 
force with which the earth attracts the body, 
whereas its mass is quite independent of the 
attraction of tho earth. If we could remove a 
body Bufiioiently far from the earth, its weight 
would diminish and ultimately become zero, but 
its mass would remain unchanged. “ Weight ” 
is thoreforo a force — the force with which the 
earth attracts, whereas mass is the ultimate 
cause of the earth’s attraction. The smaller 
tho mass of a body, the smaller is the resultant 
attr€W5tiv0 force of the earth upon it, and if we 
could conceive the existence of a body pos* 
sessing no mass at all, then we should find that 
the earth’s attraction upon it would be zero. 


The Second Law expressed as an Eqvjotion.-^ 
We have already seen (Newton’s First Law) 
that tho effect of a force on a body is to produce 
a change in its velocity, and in so far as every 
material body possesses mass, the effect of a 
force must be to produce a change of momentum. 
Putting this statement into mathomatical form, 
if M is the mass of a body, its original 
velocity (before the application ox a force), Vg 
its final velocity, then the effect of the force is 
to change the momentum from to a 
change equal to M(V 2 — Vj). Further, if T w a 
small interval of time during which this change 
of momentum has taken place, then the rate of 


change 


of velocity 




r^-^tho acceleration. 


and tho rale of change of momentum 

“M X acceleration— M./, if represents the 
acct)leration. 

Now Newton’s Second Law states that this 
rate of change of momentum is directly pro- 
portional to the acting (or impressed) force, so 
that the greater the force the greater is the 
rate at which the momentum changes. We 
know from practical experience that this is so, 
that in estimating the magnitude of a force we 
take into account not only the rate at which the 
velocity changes under the influence of that 
force, but also the mass of the body acted upon. 
The Second Law is therefore expres^ in mathe- 
matical terms by FooM/ (F representing the 
force, and tho symbol oo being used to indicate 
” varies as ” ). This last expression is equivalent 
to, F=)b.M./, in which k represents a constant 


quantity, so that the ratio, 


Tho 


equation F=A;.M./ is of tho utmost importance, 
and puist be considered in greater detail. 

The Unit of Foree,*--M, the mass of a body, is 


1 See ratio tn iectioa on Arithmetic and. Algebra, p. 404. 
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expressed in terms of its weighty so that a body 
weighing 3 lbs. as said to possess a mass of 3. At 
the same time, the reader must bear in mind that 
the weight ” of 3 lbs. is the force with which 
the earth attracts a ** mass’* of 3, and that the 
two ideas^ weight and mass, must be clearly 
distinguish^. The unit of mass is thus a 
pound. the acceleration, is measured in 

feet per second per second, and in the case of 
gravity it is equal to 32*2, or roughly, 32. Now, 
if F is the force with which the earth attracts 
unit mass, then F=*A;x 1 x 32, and the value of 
F is still unknown until the value of k has 
been found. The value of k cannot be found, 
but the difficulty is ingeniously overcome by a 
auitoMe choice of the unit of force. The unit of 
force is so chosen that, when unit force acta on 
unit mass it produces unit acceleration. What 
do we get then 7 In such a case, since F — 1 
when M*»l and /=!, then by substituting in 
the equation P . M we get 1 x 1 x 1 ; 
or with the unit of force chosen in the manner 
just described and the mathematical ex- 

pression of the second law becomes 

F « M./ Equation (12). 

We can now resume the attempt to find the 
force F with which the earth attracts unit mass. 
By means of equation (12) : 

F»:l x^»32 units of force approximately. 

It follows, therefore, that the unit of force is 
jAnd part of the force exerted by the earth on 
a mass of 16 ozs. or it is equal to the force 
with which the earth attracts a mass of J oz. 
The unit of force is thus equivalent to a J oz. 
weighJtf and is termed a poimdal. This is on 
the assumption that g^i2, and for practical 
purposes it is sufficiently accurate, and will be 
the value adopted in the following pages. A 
weight of 1 lb. is thus equivalent to a force of 
32 poundals. A cleatr grasp of the distinction 
between mass and weight now becomes impera- 
tive for the purpose of an intelligent application 
of equation (12), in which tfie force ia expresacd 
in terma of poundals and the mass In terms of 
pounds. A weight of 3 lb. would therefore have 
to be designate as a force of (not 3, but) 96 
poundals^ in order that the two sides of equation 
(12) should be equivalent ; thus 96 = 3 x32. 

T^e poundal is the English unit of force, as it 
is based on the English system of units in which 
the unit of mass is a pound and the unit of 
length a foot. In the French system the unit 
Of mass is a gramme, and the unit of length a 
Centimetre. Also, the acceleration of a falling 
hbdy is 981 cm. per sec. per sec. Hence the 
force F that acts on a mass of 1 gm. is given by 
F«el X 981 =981 units of force. 

in the Cystem of units therefore^ the 


example, speak of "a velocity of so many feet 
per second in oonnection with a mass of so 
many grammes. The English system of units is 
called the “ Foot-^Pound-^ond*^ system (abbre- 
viated to F.P.S. system), the foot, the pound, 
and the second being the units of length, mass, 
and time respectively. The French system of 
units is, for similar reasons, called the Centi- 
metre-Qrsmme-Second ” system (abbreviated to 
C.Q.S. system). 

Application of Equation (12).-^Equation (12), 
the equation of linear motion, or motion of trans- 
lation as it is frequently called to distinguish it 
from one of rotation, is probably the most im- 
portant equation in the whole realm of science. 
Strictly, it applies only to a particle, but it is 
also applicable to an extended rigid body, on the 
assumption that the centre of gravity of the 
body moves as if it contained the whole mass 
and all the exteinal forces were applied at this 
point, parallel to their original directions. This 
assumption is a deduction of D’Alembert’s 
principle, which will be discussed under Newton’s 
Third Law. 

In a short article such as this one caimot do 
11101*0 than barely indicate the application of 
the equation F=^ M./ to mechanical problems 
by means of a few examples. 

Example 1. — A mass of 12 lb. is acted upon 
by a constant force whicjh. in 5 seconds, produces 
a velocity of 15 f(H)t per second. What is the 
magnituflo of the force if the mass was initially 
at rest ? 

Wo loiow the mass, and we know the effect 
of . the force ; this should enable us to find the 
fojxje F, by applying the formula F=M./. First 
apply equation (8) ^'iz. ; 

v--u-j~f.t 
then 15 = 0-|-/.5 

/=3 ft. per sec. per sec. 

.*. F«=M./=12 x3 = 36 poundals or IJ lb. wt. 

Eooamplc 2. — A truck weighing 16 tons, initially 
at rest, is pulled by a horse with a constant force 
equal to the weight of 1 ewt, in the direction 
of the rails. How far will it move in 6 minutes 7 

Remembering that, for the purpose of apply^ 
ing the formula F=M./, the mass must he 
expressed in pounds and the force in poundals, 
we proceed thus : 16 tons = 15 x 2240 lb. 

A force equal to the weight of 1 cwt. na force 
of 112 x32 poundals. 

.*. 112*x32*15x2240 x/. 

8 

. The acceleration / ft. per sec. per. seo. 

Now apply equation (9), via. , 


unit cn, is the g-lfSt |Mirt of a ^mme 
iiealled a dyne. In calculatimth the 
tWu <)f English and French, murt 
distinct; one must not, to 


Since C«5x 66«tt300 secs, 
whidi is the distenoe the tniek sriU 


.<^4800 ft. 
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Example 3.— An en.gin<9 weighing 20 tons pulls 
a train weighing 30 tons> the resistance due to 
friction bei^ 20 lbs. per ton.' What must be 
the force everted by the engine if, at the end of 
the first mile from the starts the speed is 30 
miles per hour ? 

Total mass 100 tons ~ 100 x 2240 lb. 

30 miles per hour » 44 ft. per sec., and 1 mile 
«5280 ft. 

Applying equation (10), e^=«w*+2/.6280 
(44)» -04-2./. 6280 
/— ft. per sec. per sec. 

The force P' acting on a mass of 100 tons, 
and producing this acceleration supposing there 
were no frictional resistance is F' - M./. 

F' — 100 X 2240 X poundal8 = 1283J lb. wt. 

The jesistance — a force of 100 x 20 = 2000 il>. 
weight. 

.•. The total force F that must bo exerted by 
the engine = 3,283} lb. weight. 

Example 4. — ^A weight of 10 lb. falls, from rest, 
a vertical distance of 16 feet on to a heap of 
sand which it penetrates a distance of 1 foot. 
Find the average force of resistance of the sand. 

The velocity v with which the weight strikes 
the heap is given by 

V*— 2j7« 

=0+2 x32 xl6 
.*. v = 32 feet per sec. 

During the passage through 1 foot of sand 
this velocity is entirely destroyed, lienee the 
final retardation f is given by 

or 0 = 32*-2/xl 
/' = 512. 

But the actual retardation which the 

sand produces must be greater than this, since 
during the time of fall through the sand gravity 
is still acting and f is the resultant of 
leas g, 

V. r^f-govs^r^g 

/=612 + 32 = 544. 

The force of resistance F = 10 x644 poundals 
— 170 lb. weight. 

Example 5. — ^A bullet weighing 100 grammes 
is discharged from a rifle, whose barrel is 100 cms. 
long, with a velocity of 1000 cms. a second. 
What is the average force exerted on the bullet 
during the explosion t * 

The bulbt starts from rest and, while travelling 
the len^h of the barrel under the influence of 
the exmoslon, it Mqtlires a velocity of 1000 oms. 
per seS. Hence the aobsleration produced by 
the explosion is ^ven by 

(1000)*-0+2./. xlOO 
.% /— 6000 cms. per sec. per sec. 


Hence the force of the explosion F — 100 x 
6000 -600,000 dynes. 

Exofnple 0. — ^A lift etarte moving downwards 
with an acceleration of 10 feet per sec. per 
mo. What is the pressure exerted on tho 
floor of the lift by a man weighing 10 stone ? 

Lot the pressure be equal to a force of P lbs. 
This is the force with whidi the floor reacts in 
an upward direction (see Law 3). t The resultant 
force therefore equals (140— P) lbs. — (140— P) 
x32 poundals. And this must equal mass 
moved, multiplied by the acceleration / (£qua< 
tion 12). 

(140-P) X32-140/. 

Now consider the following cases i 

(i) When tho lift is at rest, / is zero and 
(140-P) x32=0 and P-140 lbs. 

(ii) When tho lift is moving with its maximum 
velocity, the acceleration is again zero and P 
is again equal to 140. 

In both these cases therefore the pressure 
on the floor is equal to the man’s w^eight. 

(ill) When the lift starts, the acceleration is 
10 and (140-P) x32=140 x 10 

P = 140 140 1bB. 

V. 32 / 32 

which is leas than his weight. 

(iv) As the lift is stopping the acceleration 
becomes negative, — / suppose, and 
(U0-P)32 = -/xl40 

••• UOlbB. 

which is greater than his weight. 

(iii) and (iv) account for the sensations ex- 
perienced in a lift at starting and stopping. 

Example 7. — A locomotive engine weighing 
10 tons passes round a curve 600 feet in i^ius 
with a speed of 10 miles an hour ; what force 
tending towards the centre of the curve is 
exerted between the rails and flanges of tho 
wheels ? 

44 

10 miles an hour— ft. a second. 

The acceleration towakla the centre of the 

(*iy 

curve is \ 3 / (see equation 7). The mass 
600 

— 10 X 2,240 lbs. 

44a 

Hence the force = 10 x 2.240 X poundals 

3* x660 * 

-301^5 Ibrt. 

Example 8. — ^A bullet is projected with a 
velocity of 600 feet a second, at an angle of 30® 
with the horizontal. Find (1) the greatest 
height to which the buU^ rises ; (2) the time of 
flight ; and (3) the horismntal range. 

{Note, — The path described by a projectile is 
called its trajectory, and is always a parabola.) 

Tfie ** time of flight ” is the time that elapses 
before the projectile reaches a point in the 
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same horizontal plane as tlie point of projection, 
or the time taken to travel the horizontal, range. 
The given velocity can be resolved into : 

(i) A velocity of 600 cos ZO^mQOOx^— in 

2 


a horizontal direction, together with (ii) a 
velocity of 600 sin 30®«*300 in a vertical 
direction. 

Omitting air resistance, the only force acting 
on the bullet during its flight is a vertical one, 
producing an acceleration g downward. As the 
change in momentum takes place in the direc* 
tion of the impressed force (see latter half of 
Law 2), it follows that the only change in velocity 
will be in the vertical direction, and the hori- 


V3 

zontal velocity of 600 X-— feet per second 
2 


remains unchanged throughout the motion. 

If h is the greatest height attained, then h is 
the distanoe which the bullet, starting with a 
vertical velocity of 300 and moving with ac- 
celeration —g (or —32), travels before its 
vertical velocity becomes zero, since the bullet 
will continue rising until its vertical velocity is 
zero. 

Henoe, applying equation (10), 
0*«(300)«‘-2x32x/i 




300x300 

2x32 


I,606i ft. 


If f is the time of flight, then in “ i ** seconds 
the total vertical distance described is zero, 
since at the end of that time the bullet is 
assumed to have reached the same horizontal 
plane as that in which the point of projection is 
situated; 

0 >»300f — i • 32<* by equation (9) 
16/=*=300 and f«=18i secs. 

Since the bullet travels for 18} seconds with 
a constant horizontal velocity of 300\/ 3 feet 
per second, the horizontal range must be 
300\/3x 18t«9, 742*8 feet, approximately. 

Work and Energy .-^To perform work a ftxoc 
must be utilised, and the scientiflo moa&ore of 
the amount of work performed by a force F 
is the product of F into the distance s through 
which the point of application of the force has 
moved, in the direction of F. If W represents 
the work done then W^F^. Suppose, for 
example, a body of mass 2 lb. slides down a 
smooth, inclined plane A6 of length 4 feet, the 
point A being 1 foot vertically above B (Fig. 33). 

. Tbe'/work done by gravity, in pulling the weight 
,dowxi the incline, is then measured by the. 
jproduet 64 poimdals into the distance moved 
jby the body in the diHction of the fot^, the 
vertical distmice AC, which is 1 foot. The 
work <ion^ is thus, 64 poundals x 1 foot » 64 
unijto of wide. Or, if the actual distance AB 
i£ir6ugh by the body is taken as the 


distance s, then the force to be taken into 
account is not the actual force of 64 poundals, 
but the fraction of this force which acts in the 
direction AB. The value of this is 64 sin | ABC 
»64x }ml6, and the work done is 16 poundals 
X 4 feet «* 64 units of work, as before. 

The xuttural unit of work is a force of 1 poundal 



exerted through a distance of 1 foot, in its own 
direction, lliis unit is called a foot-pomidaL 
In actual practice, however, the unit adopted 
is a foot-pound, which is the work done by a 
force equal to the weight of 1 lb. exerted through 
a distance of 1 foot. A foot-pound is thus 
eqiial to g foot-poundals =« 32 foot-poundals 
approxinmt<^ly. 

In e.g.s. units, the unit of work is that of a 
force of 1 dyne exerte^d through a distance of 
1 cm., in its own direction. This unit is called 
an erg. 

Wo know that tho effect of a force is to pro- 
duce a change in the velocity of a body ; hence 
tho work done l>y a force can be expressed in 
terms of the change in velocity caused by it. 

Since F~M./ F.»*=M./.». 

And if the body is moving with uniform 
velocity u before the application of the force, 
and as a result of t he action of the force through 
a distance «, the final velocity is v, then w^e 
know that 

^U^-j-2f9 

••• /-=— 

F.4»=M./.». w“) . . . Equation (13), 

an important expression which gives the value 
of the work performed by a force, in terms of 
the mass, and the initial and final velocities of 
the body. It must be borne in mind that the 
argument, and the resulting equation (13), has 
reference only ^ linear motion and does not 
apply to bodies l&ving any motion of rotation. 

Half the product of the mass of a body into 
the square of its velocity is termed the Kinetic* 
Energy of the body. In the last equation^ 
tber^ore, represents the kinetic energy 

of the body before the application of the force, 
and the kinetic energy after the force 

had been acting through a distance s, ,, The 
esepreSsion 41 M((o*— w*) thus rej^resents 
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In kinetic energy, and equation (13) beoom^ in 
words i 

Work done by a force^gain m kinetic energy 
of the body acted upon. 

Conversely, if the motion of a body is opposed 
by a force# its velocity will diminish and there 
will be a loss in the kinetio energy of the body, 
a loss whioh will be exactly equal to the work 
done by the body against the opposing force. 
Kinetio energy is therefore defined as the 

ability to do work,” this ability being a direct 
result of the motion of the body. Or, kinetic 
energy may be considered as the form in which 
the work done on a body is stored. There is 
a cycle. Work is done on a body and, as a 
result, the body is endowed with kinetio energy 
which, properly utilised, can be made to do an 
amount of work exactly equal to that previously 
expended on the body. 

A body may possess energy, that is the 
capacity to do work, in a form other than 
kinetic. A bent spring possesses energy, viz. 
the work it can do in the process of regaining 
its natural shape ; a weight at rest on the table 
possesses energy, since if the support of the table 
be removed, it will fall and in the process of fall- 
ing it is capable of doing work ; compressed air 
possesses energy, viz. the work it is capable of 
performing in the process of expanding. In all 
these instances the energy is not a result of the 
motion of the body, but the result of work that 
had been previously performed upon it — ^the 
energy possessed by the spring in its bent form 
is due to the work previously performed on it in 
the process of bonding it, that of the weight at 
rest on the table is the result of work performed 
on it in lifting it from the floor on to the table, 
and that of the compressed air is the result of 
work done previously in compressing the air. 
This form of energy— energy possessed by a 
body although at real — is called Potential En- 
ergy, A body may thus possess either kinetic 
or potential energy (or both), but whether kinetio 
or potential or both, the total energy is exactly 
equal to the work previously performed upon the 
body. The potential energy of a body of mass M 
rais^ to a height h is Mgh foot-poundals, that 
being the work performed on the body in raising 
it through a height of h feet. We constantly 
have oases arising of potential energy changing 
to kinetic and vice verm. Let us follow such 
a chan^ in a concrete case. Suppose a weight 
of 10 lb. falling throu^ a height of 100 feet 
to the surface of the Earth. At ibhe oommonoe- 
ment of its fall its energy is entirely potential 
aiid la equal to 1,000(7 foot-poundals. At the 
end of its fall, when it teaches the ground, its 
energy is entirely kinetio and is equal to JMv*. 

Now v^^2g,e^2g, xl 0 «i 205 r, 

/. JMe* J X 100 x20g «** l,J)00g foot-poundals. 

The kinetio energy at ^ end of the fall ie 
therefore equal to the potential energy at the 
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commencement. Let us now consider some 
intermediate position, such as that attained 
after a fall of 20 feet. The body, iu such a 
position, possesses kinetio energy duo to a fail 
of 20 feet, and potential energy duo to the fact 
that it is still 80 feet above the ground. After 
a fall of 20 feet, e*«2xg x20»40fir. and the 
kinetio energy is therefore J x 10 x40gfa=: 200 ( 7 . 
The potential energy at a point SO^eet above 
ground is 800(7. The sum-total of the energy 
is therefore again l,000g. Similarly the reader 
may prove for himself that at every , point in 
the course of the fall the sum-total of the energy 
possessed by the body remains constant. In other 
words, a ohang% of energy from one form to 
another is unaooompaiiied by any loss. This is 
a most important scientific principle known as 
the Principle of Conservation of Energy, It is 
sometimes expressed by the statement that 
“ Energy is indestruotihle,'* The recognition of 
forms of energy other than mechanical, such as 
chemical energy, electrical energy, heat en^i^y, 
<fec., and the application of the principle of 
conservation of energy to these, has led to most 
important advances in every branc'h of science. 

Moment of Inertia. — In the preceding pages 
we have considered the kinetio energy of a 
body whoso motion is purely linear. We must 
now consider what the kinetic energy is of a 
body whose motion is purely one of rotation 
about soma point or axis, either within or with- 
out the body. 

Let the figure (Fig. 34) represent the seotioa 
(in the plane of the paper) of a body rotating 



about an axis through O perpendicular to the 
plane of the paper. The body consists of a 
large number of particles. Consider any one 
particle P, distant r from the axis. Let w bo 
the angular velocity of the body about the axis — 
w naturally has the same value for all the 
particles. , The linear velocity of the particle P 
is uir in a direction at riglit angles to OP. If 
m is the mass of the particle its kinetio energy 
is J^(w)*5«itnt(;*r*. And the kinetio energy of 
the whole body la the summation of this ex- 
piession for aU the particles contained in the 
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body. This Bumnmtion is written 
Now w 18 the same for each particle* “ m ” will 
be the same for each particle if the body is of 
uniform density* but will vary if the density 
varies from point to point* and r will vary with 
the positions of the particles. Denote the 
variations of m and r by m^rj* Then 

»» . . . &c. 

=r»Jw2(miri*-|-m2r2*4’W3r3*4- . . . &c.) 

The factor (f/i|ri*+m 3 rg*H-mgrg 8 -f . . . <fec.) 
does not depend on the velocity of rotation* but 
only on the masses of the particles and their 
distances from the axis of rotation. It has, 
therefore* a constant value for any given body 
rotating about a given axis* a value equal to 
MK* whore M is the total mass of the body and 
K some length to be determined. The value of 
K depends on the form of the body and the 
position of the axis of rotation* and can generally 
bo calculated by means of the Integral Calculus. 
I shall not attempt it here* but a table of the 
values of K* is given overleaf for certain common 
forms* the axis of rotation being a line passing 
through the c.g. of the body. It is to be noted 
that K* is a sort of average of a number of 
lengths* fi* rg* &o., each of which is squared. If 
with centre O and radius K, a circle be de- 
scribed (Fig. 34)* and all the particles in the 
plane of the paper supposed situated on that 
drole, then the kinetic energy of such a eystem 
would be 

whioh'equals which is exactly equivalent 

to the kinetic energy of the actual system under 
consideration. K is thus the distance from the 
given axis, at which all the particles of the body 
may be supposed situated, and for that reason K 
is called the radius of gyration of the body about 
the given axis. The expression MK* is termed 
the moment of inertia of the body about the given 
axis* and is usually denoted by the letter I. 

Hence the kinetic energy of a rotating body 
This expression is very 
similar to the expression iMr® (which denotes 
the kinetic energy of a body possessing a linear 
motion only), I, the moment of inertia about 
the given axis replacing M* and the angular 
velocity, being substituted for v* the linear 
velocity. 

The moment of inertia of a body of mass M 
about an axis which does not pass through the 
centre of gravity but is dtuated a known 
distance d from it* may be found by means 
of the following equation : 

The required Moment of Inertia «« Moment 
of Inertia about a parallel axis through the 
centre of gravity d-Md® . , . Eqmtion{\A), 

. As a%;e:Kample, let us find the kinetic energy 
of e thmi^ 2 length* and weighing i lb;. 


when it is rotating about an axis at its end 
perpendicular to its length* the rotation being 
a uniform one of 10 revolutions a minute. 

Kinetic energy 

2 

A complete revolution being an angle of 2^, 
20?r n 

K* about an axis through the 

centre of gravity parallel to the given axis 

Table overleaf). .•.Moment 

of inertia about an axis through the centre of 
gravity = MIC 

Distance “d” of given axis from the centre 
of gravity is I foot. 

Equation (14) gives 

Kineiic energy of the rod 

■=l xj foot-poundals. 

Law for Motion of Rotation* — ^It has been 
pointed out that the expression for the Kinetic 
Energy of a rotating body is very similar to 
the one expressing the Kinetic Energy of a body 
having linear motion. This is true for all ex- 
pressions dealing with motions of rotation — 
I and w liave but to be substituted in [the 
analogous expression for motion of tranfdation 
in order to obtain the expression appropriate 
to the motion of rotation. Thus, the expres* 
sion for angular moinontum about a given axis 
is lv)f w-hich is very similar to the expres- 
sion Mt) for linear momentum. And if the angular 
momentum changes in time t from Iw to Iw' 
then the rate of change of angular momentum 

- la where a represents the angular 
t 

acceleration. 

If one or more external forces, acting on a 
body, produce a rotation only about a certain 
axis, the effect of those forces does not depend 
solely on their magnitude, as is the case in a 
motion of translation, but depends also on their 
distances from the given axis* i.e, on their 
moments. Bearing this in mind, we obtain a 
law governing rotation which is exactly similar 
to Newton’s Second Law governing motion of 
translation* viz. The sum of the moments of the 
external forces about the axis of rotation varies 
as the rate of change of the angular momenturn cf 
the hody about that axis. Or* if E represent the 
sum of the moments of the external forces, tod 
a the angular acceleration* then 

E »Ia . . . Equation (16), 
provided** that the forces be measured hi 
poundals and the mass in pounds, l^or example* 
the uniform brake force necessary to stop, in 2 
seconds* a solid wheel (in the form of a,, disc) 
10 indies in diameter, weiring 3 lb8.,and maldiig 
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TABLE FOR K*, 

tfie axis in ectch aise passing through the cenire of gravity of the body, 
(Moment of inertia — jVIK*.) 

Tliin rod of length I, Axis perpendicular to length of rod .... 


^•“12 


Hectangular bar, sides being of lengths 
a, 6, c. Axis parallel to side a . 



Thin rectangular 
plate of sides a, h. 

(i) Axis parallel 
to side h. 

(ii) Axis parallel 
to side rt. 

(iii) Axis perpen- 
dicular to plane 
of rectangle. 





axis 








Thin circular di^^c of radius r. 
(i) Axis a diameter. 



k.=5. 


(ii) Axis perpendicular to plane f 

of disf!. \ 



r2 


Hoop of radius r, axis perpendicular t o plane 
Sphere of radius r, axis a diameter 

Solid cylinder of radius r and length /. 

(i) Axis that of cylinder itself . 

(ii) Axis perpendicular to axis of cylinder 


Iv* = 7** 

K». |r» 

o 


r"‘ 

K«..- 
. r*, J!» 
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5 rovoKitions a second* the wheel having no 
motion of translation, would be calculated thus : 


the final angular velocity is zero. 

From equation (8'), 0 = lO^-j' a»2 and a — — 5^1. 
K* for a disc about an axis through the 

centre, perpendicular to the plane of the disc «= 




_ 25 
288* 

1-MK2 = 3 X 


E=:Ia*=- 


X 7i» 

"m 


25 75 

288 “‘288 
37rm 
288 


2 


poundals, the 


negative sign denoting tliat the force is a re- 
tarding t)ne. 

If P is the brake force applied at the rmi of the 

5 12 

wheel, then its moment K— !*•— and P- -p 


poundals^ 9*8 poundals approximately. 

288 


Motion in OeneraL — Motion of translation and 
motion of rotation have been considered sepa- 
rately, but the most general form of motion 
is, in practice, one which partakes of both. 
To such cases the following principles, formally 
proved in advanced books on the subject, 
should be applied. 

(1) Tile centre of gravity of a rigid body moves 
as if it contained the whole mass and all the 
external forces wore applied at this point parallel 
to their original directions. 

(2) The motion of a rigid body relative to the 
centre of gravity is the same as if the centre of 
gravity were fixed. 

Those two propositions constitute the Prin- 
ciple of the independence of the motions of trans- 
lation and rotation. According to this principle, 
it is possible to consider separately the motion of 
translation of the centroid or centre of gravity 
(to which the equation F = M.a will apfdy) and 
the motion of rotation of the body about the 
centroid (to which the equation E=Ia will 
apply). 

Let us take a simple example to illustrate 
the practical application of this principle. In 
general, however, its application involves the 
use of the Differential and Integral Calculus. 

Example. — A string is wound round the cir- 
cumference of a disc. 1 foot in diameter and 
weighing 2 lb. One extremity of the string is 
attached to a fixed point, and the disc is allowed 
to fall. The friction between the string and 
the disc is such as to prevent slipping of the 
disc. It is required to investigate the resulting 
motion and to find the tension in the string. 

Let AB represent the string, 0 the wntro of 
gravity of the disc, and T the unknown tension 
in the string (Fig. 35). Since the weight acta 


verti<mlly downwards, there is no force acting on 
the disc horizontally and the string will therefore 
remain vertical. 

Applying the principle of the independence of 
the motions of translation 
and rotation we liave : 

(1 ) As regards the motion 
of translation of the centre 
of gravity, the forces acting 
on the disc are its own 
weight 2g vertically down- 
wards and T vertically up- 
wards. These forces must 
be supposed to be acting at 
C, which point is also sup- 
posed to contain the whole 
mass. The resultant ex- 
ternal force is thus 2j/-- T, 
and theroforo 



2^~T-2/ 


(i). 


Fro. 35. 


/ being the linear acceleration of C. 

(2) As regards the motion of rotation about C, 
the weight 2{/, acting at C, has no moment about 
C, and the moment of T about C is T x the radius 
of the disc T x L This is tho resultant mornimt 
of the external ff)re('8 about C. 

Hence T xj -la . . . (ii), 
a being the angular acct'leraiion of the rotation. 

Since there is no slipping between the disc 
and the string, a length of string equal to 
tho circumference tho diso will bo unwound 
in tho tinio the disc makes oue complete 
revolution. Hence tho point C will fall a 
vertical distance equal to 271 xthe radius of the 
disc ^271 X in the time the disc turns through 
an angle 27Z. Hence t}\e linear distance s, de- 
scribed by C in a very small interval of time t 
is equal to tho angular distance d through 
which the disc rotates in time multiplied by 
the radius r of the disc, 

i.e. s 0 xr 
s 0 

0 

But - is the linear velocity v of C, and - is the 
t t 

aTjgtilar velocity <\v of tho diso 


, V w 

and - — — r. 
t t 


But ^ is tho linear acceleration /, and — the 
t t 


angular acceleration a 

/=ar . . . (iii)ora^/-/=2/ . . . (iii) 

ri 

Also I==MK>-2K*. 

Substituting those values for a and I in 
equation (ii) we have 

lT=.2K».2/-4/K* 

T =8/K“ . . . (iv) 
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Add (iv) and (i) thon 

2!?-2/(1+4K»), 


Now K* for a disc rotating about an axis per- 
pendicular to its plane is 


Hence tho disc drops with an aoooloration equal 
to J of that of a body falling freely. Knowing 
the acceleration, the velocity at any moment 
and tho distance fallen in any given time can 
be easily calculated. 

Substituting for “/” in equation (i) wo 
have 

T-^2(r7-/)-2(Jf7). 


The weight of the disc being 2<7, the tension in 
the string is thus seen to be equal to J of tho 
weight of the disc. 

This problem has been dealt with at some 
length because it illustrates both an important 
principle and the mathematical method of 
applying principles to the solutions of problems. 
The principle is that of tho indepon donee of tho 
motions of translation and rotation. Atientioii 
must bo drawn to tho method of solution. 
This consists essentially of two stop.s-— first tho 
writing down of equations which express tho 
laws to which tho motion conforms, and secondly 
the solution of those equations for tho imknown 
terms contained in them. Thus, equation (i) 
expresses the law in aooordauco wfith \vhich tho 
disc falls vertically, while (ii) is olitained in 
conformity with tho law uiulor which lh(^ 
motion of rotation takes placA\ These t.\vo 
equations contain thret> unknown quantifies, 
viz. T, /, and a. The second stop of finding 
tho values of three unknown quantities, T, / 
and a, from only two equations, cannot 
therefore bo taken unless wo know of some 
relationship which exists between any two 
of those unknowns. Hence tho formation of 
equation (iii), viz. f—ar which supplies this 
required relationship. Tho solution of tho 
problem then becomes purely a question of 
Algebra. 

Tho principle of the independence) of the 
motions of translation and rotation leads at once 
to an important doduotion, viz. The total kinetic 
energy of a body tnuat ^ kinetic energy due to Us 
motion of translation -|- the kinetic energy due to 
Us motion of rotation, I will illustrate this by 
showing how the preceding problem might be 
solved from this point of view of kinetic energy. 

Suppose tho disc, starting from rest, falls a 
vertical distance s. Its total kinetic energy is 
the gain in kinetic energy owing to its falling a 
distance and this is equal to the work done 


by the external forces acting iu the direction of 
its motion. The only force acting in this direc- 
tion is that of gravity, which is equal to M^., 
i.c. 2g, the mass of tho diso being 2 lbs. 

Hence the total kinetic energy = 2 gs. 

If V is the vertical, linear velocity and w the 
angular velocity acquired by the diso during its 
fall, the kinetic energy of translation is 
and that of rotation is 
Hence 


2ga- I ^ ^•2{v^ 

an equation which expresses tho preceding law 
of energy. 

V r^ 

Also V — ivr or w =- (p. 570) and K* 

T Ji 




r* 

o 


V- 
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But a body starting from rest and moving with 
acceleration / will, in travelling a distanoe s 
acquire a velocity v given by v^-=>2fs. Com- 
paring tliia with tho last equation, it follows 


that tho vortical acceleration of the disc is -f 7 , 

3 


a result which agrees with the one obtained by 
the preceding method. The tension of tho 
string could now bo found by substituting this 
value of tho acceleration in tlie equation 
2(;~T-2/. 


Power. — Tho rate at which w^ork is performed, 
or tho quantity of work tiono in each second, is 
calknl tho Power of tho agent or machine which 
supplies tho oporal-ing forces. Tri F.P.S. units, 
the unit of powder is a foot-pound of work j)or 
si'cond. A Horse Powcm’ is delined as 33,000 
foot-pounds per minute or 550 foot-pounds per 
second. In e.g.s. units, tho unit of power is 
ilio Watt, which is equal to 10^ or 10,000,000 ergs 
of w'ork per second. 

If F is tho force exerted iu its own direction 
tlirough a distance s in a time <, then the work 
done by that force in time t is F./i, and the work 


done in 1 second, i.e. the power ^ 


¥.a 


If t is small, thon tho power necessary to 
perforin a given work Ys is correspondingly 
groat. Hence great power implies tho ability 
to perforin work in a short time. 

As a practical example, let us find tho horse- 
power exerted by an engine driving a ship, 
weighing 1000 tons, at a uniform speed of 
10 miles an hour, if tho resistance amounts to 
25 ll)B. per ton. 

The force opposing the motion is 1,000 x26 
—25,000 lbs., and 10 miles an hour - ^ feet per 

O 


second. Hence this force is overcome through 
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44 

a distance of feet in every second, and the 
3 

44 

work done is 25000 x-j foot-pounds in every 

second, which is the power exerted by the 

. 25000 X 44 

engine. The homo-power = "3x 550 — ^ 566J. 


Again, what would be the horso-powor necessary 
to drive the same ship at double the speed, if 
the resistance is known to vary as the square 
of the speed Y 

Doubling the speed quadruples the resistance, 
which thus becomes 100 lbs. p<jr ton, arul tlie 
opposing force is 100,000 lbs. And since the 
speed is feet per second, the necessary horse- 

/ 100.000 x88 ^ „ 

power becomes —r — ■ ■■ ^8 xuOOjj. PTence 

O X UdU 

the required horse -power varies as the cube of 
the speed, which will help the reader to realise 
why very great increase in engine-power is re- 
quired, in order to obtain an increase in speed 
of but a few knots per hour. 

Power is frequently transmitted from a 
machine generating the power to another 
machine where the power is to be utilised, by 
means of a belt passing round two pulleys or 
wheels. In such a case there is a difl'erence in 
tension between the upper and lower portions 
of the belt (Fig. 36). Suppose this diftorence in 



Fxq. sc. 


tension to be 1000 lb., then this is the value of 
the driving force. If, further, the belt move with 
a velocity of 600 feet a minute, then this force 
is moved through 500 feet in each minute, 
and the work done is 1,000 x 600 foot-pounds 
per minute. The horse-power transmitted is 


therefore 


1.000x600 

33,000 


-16-15. 


' LftW 3. — “ To every action there is an equal 
and apposite reaction,'*^ 

Every action between two bodies must neces- 
sarily be of the nature of a “ pull ” or a “ push,” 
or, as it is usually termed, a tension or a pres- 
sure, The law states that this action is mutual 
in oharacter. An object resting on a table 
exerts a pressure downwards on the table, and 
the table at the same time reacts ” by exerting 
an exactly equal pressure upwards ; the result is 


consequently equilibrium. If one holds one end 
of a string, to the other end of which a weight is 
tied, the pull of the hand on the string is exactly 
equal and opposite to that of the string on the 
hand, and the pull of the weight on the string is 
also exactly balanccxl by that of the string on 
the weight ; the forces occur in pairs. If the 
hand bo raised so as to lift the weight, then at 
the oommeiioeinont of the motion the action on 
the string is greater than its reaction on the 
hand, and motion takes place in the direction 
of the greater force in accordance with the 
S€H5ond Law ; but when the motion has become 
uniform and the weight is rising with uniform 
velocity and no acceleration, then the mutual 
actions and reactions must again bo exactly 
equal, in accordance wnth the First Law. In 
dealing with actions between two bodies, full 
account must be taken not only of the action 
of one body on the other, but also of the re- 
action of tlio second on the first. 


Tliis is illustrated in the following throe 
oxam])les : 

Example 1. — A uniform rod AB of weight W 
is pivoted at P and rests on a. peg at Q. AVhat is 



Fio. ;{7. 




the least weight which ]jlaced at A wiU just lift 
the rod otf the peg ? 

Let G be the middle point . The toUd weight 
W of tlie rod will act through G. As long as 
the rod is in contact with the peg at Q, it 
exerts on the peg an unknown pressure down- 
wards which we will call R. This downward 
pressure is already fully accounted for, as it 
forms part of the force W, which is the resultant 
of a large number of forces including the down- 
ward force at Q. We now have to take into 
account the reaction of the peg on the rod, 
and this is a force equal to R, but in an upward 
direction. 

J^t w be the weight attached at A ; its effect 
will be to reduce the mutual action between 
the rod and ix*g. By taking moments about P 
we have, when there is equilibrium : 

v;.AP-f-R.QP-W.GP. 

^ W.GP-w.AP 


which gives the value of the mutual action be- 
tween rod and peg in terms of certain distances 
from the pivot, the weight of the rod and the 
weight attached. 
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In the event of w jvst lifting the rod off the 
peg» R becomes zero and 

W.GP-w.AP-0 




GP. 

AP 


and does not tlopond on the position of the peg. 

Example 2. — A ladder weighing 48 lb., and 
whoso length is 25 feet, rests with one ©ml 
against a smooth vertical wall, the other end in 
contact with the ground being distant 7 feet 
from the wall. If it bo prevented from slipping 
by a peg in the ground, find the reactions of tho 
peg, the ground, and tho wall. 

Let PQ represent tho ladder ; its wi'ight acts 
at the middle point G. The actions of t he ladtier 
at P and Q on the groun<l 
and wall are in the vertical 
and horizontal directions 
respectively. Both thew) are 
included in W. The reaction 
of the ground R(; will conse- 
quently be vertically up- 
wards, and that of tho wall 
Rtf 'will be horizontal. Also 
the reaction of tho peg Rp 
will be horizontal and in 
Fia. 38. direction PS since it prevents 

the motion of P in tlio direc- 
tion PT. Tho ladder is, therefore, in equili- 
brium under the action of tho forces shown in 
tho accompanying diagram. The conditions 
are (1) the resultant of all the forces must, 
be zero, and (2) tho sum of tho monients of 
tho forces about any point in th('ir plane must 
be zero (see p. 562), These conditions are stilis- 
fied by tho following equations ; 

-48-0 . . . (i) 

Rjj — Rff — 0 . . (ii ) 



and by taking moments about P 
48 xJPS-R^ xQS-0 


PS=*7 feet ; 
From p) 

(iii) 

(ii) 


Q8=A/2r>» 7‘=-24foct,. 

R|,-48 lbs. 

^ 48yJPS 24x7 

Rp— and. 7lbH. 


(iii) 


Example 3. — In the construction of the curvofl 
portion of a railway track tho outer rail is 
raised above tho level of the inner, so that the 
floor of a carriage when rounding the curve is 
tilted out of the horizontal. This is tlone to 
supply a force towards the centre (necessary in 
the case of motion in a curve), whicli would 
otherwise be obtained wholly from tho action 
b©tw(5en the rails and the flanges on tho wheels, 
with a consequent wearing away of tho rails. 
It is required to find the height that the outer 
rail must be raised in order that there may be no 
action whatever between the rails and wheels* 


Let h be the height of the outer rail B above 
the inner rail A ; 6 tho angle which the line AB 
makes with the horizontal. Lot r be tho radius 
of the curve ; a the speed of the carriage round 
the curve. 


The aotjcleration of tho carriage is then ~ 


towards tho centre (see equation 7), and if m is 
the mass of the carriage acting at G, the force 


8^ 

towards the centre (in direction GC) is m— 
poundals. 

Let Kj and Rg be tho reactions of tho rails 



Bto. 30. 


in a direction perpendicular to AB. The com- 
ponents of these in the vortical and horizontal 
directions respectively are (Rj 1 - 1 ^ 2)008 0 and 
(Rj-|-R 2 ) 8 in 0. Tho former balances the weight 
of tho carriage, and therefore 

(Rj 4-R2 )o<5s ^ “mgr. 

The latter supplies part of tho force towards 
the centre of the curve, and if it supplies 
the whole of this force, so that the action 
between the rails and flanges is zero, then 

8* 

(Rj'}“R 2 ) sin 0 =7/1—. 

Dividing the second of those equations by the 
first, wo have 


tan0 = — (A). 

r.g. 

This equation gives the value of fl, and il we 
know the width of the track AB we can calculate 
hf since /? ~AB sin Q, Tlius, for a velocity of 
30 miles an hour, and a radius of curvature of 
1000 feet, vcQ should have 


tan — 


44* 

1000 x 32 


•0606. 


When 0 is small, sin fl=tan 0 approximately, 
and ^=AB x*0606. If the gauge is 4'-9 , 
then ^—67 x-0605 = 3J inches approximately. 

It will bo noted from equation (A), that 0and 
consequently tho height h, of the outer rail 
above the inner, depends both on the speed 
and on the sharpness of the curve, but chiefly 
on the speed. In practice the height h is 
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adjusted bo that there is no pressure between sible. Fast-moving vehicles are very quickly 

the rails and flanges for tiuins moving with brought to a standstill by frictional forces 

moderate velocities. In the case of trains applied by moans of brakes, 

moving at higher speeds, the pressure between If a heavy book or some other object with 
the rails and flanges supplies the additional a flat base bo attached to a string and 

centrifugal forco (i.e. the force towards the placed on a horizontal table, and wo pull 

centre of the curve) required. In case of very gently on the string, the friction between 

sharp curves, r small, the driver must the object and table will prevent any motion 
reduce speed wluui taking the curve. of the former. The magnitude of the resisting 

D’Alembert's Principle, — In the case of the force must be exactly equal to the pulling 

application of a force to a rigid body, not only force, otherwise the object would move in 

is there action and reaction at the point of tho direct;ioa of the greater force. If we stop 

application itself, but tht^re is action and re- pulling, friction simultaneously ceases to act, 

action botwoon neighbouring particles through- for if it diti not tho objoct would move. And if 

out the body. Consider, for example, tho casc^ with an iiUToase in the pulling force wo still 

of a weight supported by a string.' At any obtain no motion, it is evident that the friction 

point such as P in tho string (Fig. 40) there is a called into play has also increased simultaneously 

pull downward, which is balanced by with that of tlie forco exerted. It follows, 

a pull upward, and this is tho case therefore, tfidt friction is a self-adjusting force; 

throughout tho string and not merely fto ftiore is called irdo play than sv^ices to prevent 

at the point of suspt^nsion. But motion. But it must bo roinernbenMl that this 

those internal forces, as they are is only true within limits; the amount of 

called, between the particles of t)io friction that is brought into play is not un- 

rigid body, 0 (!cur in pairs of (^qual limited — a point is reached when tho friction 

and opposite forces, in accordance becomes a maximum, and if the force exerted 

with Newton's Third Law. If wo ou a body is grc'ater than this, motion will ensue, 

sum all those internal forces, they This maximum value, or tho magnitude of the 

cancel each other and form, thei-efore, force of friction willed into play when one body 

a system which is in equilibrium. is just on the point of sliding over another, is 

Fia. 40 . Hence we got tho principle known as called Limiting Friction. For practical pur- 

the principle of lyAlenyhcrt, viz. “ if poses, it is the value of tiiis limiting friction that 

any external forces act on a rigid body, tho 's of importance. 

mutual reactions of tho particles of tho body Naturally tho limiting friction varies with 

may be disregarded in forming the equations different surfaces, that botwoon smooth sur- 

of ’motion." This simplifies considerably the faces being less than between rough siirfacos. 

mathematics that would otliorwLso bo required H'lf' fer any two given surfaces, tho limiting 

in dealing with the motion of a rigid body friction is found by ex]3eriment to depend ovXy 

under tho action of external forces'. As a cn tho pressure or normal reaction between the 

direct deduction from D'Aloml)ert’s principle fwo bodies. The area of contact is immaterial, 

we obtain by the use of a littlo advanced Uouco we obtain tlie following : 

mathomatios tho principle of tho indc^pendonce 

of tho xnotif)iis of translation and rotation ex- ^ Laws of Friction. (1) I notion is a self-ad- 
€»mplified on p. 570. justing force, its direction and magnitude being 

Friction is a force with which wo are all such as just to prevent motion, 
familiar. No surfaco is perfectly smooth, and . (2) The greatest amount of fnction is brought 
even the surface of a very smooth body contains when motion is about to take place ; 

small ridges and hollows. When two bodies called the limiting friction, 

are in contact, the ridgos on one surface fit Limiting friction is proportional to the 

into tho small depressions of the other and pressure or normal r<^'actmn only. Hence 

offer a resistance to a sliding motion of one ^ representing the 

over the other. It is this resisting force value of the limiting friction, and R that of the 

which is called the force of friction, and it normal reaction). 

always acts in a dinxjtion opposite to that ^ is a constant, called the coefficient of friction 
in which motion takcM 3 place. Although in -—constant for any two given materials, but, of 

machines the presence of friction involves the course, having different values for different 

wastage of power, yet friction is frequently of ma^rials- , I^s value can be foimd experimen- 

the greatest practical service. But for friction always less than unity, 

we could not grasp and hold objects ; we could therefore, a body weighing 100 lbs., for 

not walk ; all the movements to which wo are example, rests on a horizontal surface, and the 

accustom^ in our daily life would be impos- coefficient of fnotion between the two is J, then 

the maximum value of the friction is 26 lbs., 

1 A taut string is equivalent to a rigid body, If there is nor^l reaction being equal to the weight 

no“frive**orBtTetching. of tho body. Henoe such a body cannot be 
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made to slide unless a force slightly gi*eater 
than 25 lbs. be applied in a horizontal tUriiotion. 
Suppot 30 such a body resting on an inclined plane 
whose inclination to the horizontal is gradually 
increased to a value B when the body is just- 
on the point of sliding down ; let the ooetticieiit 
of friction again be J. In this position of 
limiting equilibrium the forces acting aro : 100 ll^s. 
vertically downwards, the normal reaction li 



perpendicular to Iho piano, and the limiting 
friction F along tho plane opposite to tlio 
direction in which motion is about to take 
place (Fig. 49). 

Now the vertical force of 100 lbs. can bo re- 
solved into a force 100 sin Q down tho plane, 
and a force 100 cos 6 perpendicular to tho piano 
(in the direction of the dotted line). Since ihore 
is equilibrium 

100 sill 0 — P . . . (i) 
and lOOcosd-^R . . . (ii). 

But F-/iR-iK 

100 sin 0 ^ J X 100 cos 0 



Hence the inclination of tho plane to the hori- 
zontal, when motion is about to take place, 
is such, that the tangent of the angle of inclination 
is equal to the coefficient of friction between the 
two surfaces. This, therefore, provides a prac- 
tical method of finding tho coeffienent of friction 
between two substances by the measurement of 
an angle. 

(4) When motion has once taken place, the 
frictional resistance becomes loss than the 
limiting friction, and is nearly indeiiendent of 
the velocity. 

These laws relate to sliding friction. When a 
body such as a wheel rolls on tho ground, rolling 
friction is brought into play, and this is very 
much less than the sliding friction at tho axle 
of the wheel. Hence the value of ball bearings. 

Since friction tends to prevent motion, not 
to originate it, it is often called a passive force, 
and when energy is spent in overcoming this 
force there is no equivalent amount of energy 
stored in the body either in the form of potential 
or kinetic energy. At first sight it would seem 
as if the energy thus expended has boon de- 
stroyed contrary to the law of conservation of 
energy, but as a matter of fact, no such destruc- 


tion of energy takes place. The energy ex- 
pended in overcoming frictional forces invariably 
reappears in an exactly equivalent aiiioiiiit in 
the form of heat-energy. The gonoratiou of 
heat by friction is of too common an occurrence 
to require more than more mention. 

Simple Machines. — machine is a contrivance 
whereby a force, termed tiio power is applied 
to overcome some resisting force or forces, 
which ill the following pages will be sometimes 
termed the “ weight.** The essence of a machine 
is that it sliould either enable us to overcome a 
large resisting force by the applic^ation of a 
small power, or provide greater physical con- 
venience for tho application of the power, or do 
both, Atsingle 'pulley, properly fixed, will enable 
us to pull up a weight by pulling on a rope in a 
downward direction, and since it is easier and 
more convenient to pull domi than up, the 
pulley is in that sense a machine, although the 
actual force that has to bo applied is no smaller 
than the weight moved. 

r .,1 . • resist ing forces overcome . ^ , 

I ho ratio — ; is termed 

power applied 

the mechanical advaniage of tho machine. If 
Mio power is less than the resisting forces, this 
ratio is greater than unity, and it is tho aim of 
tho constructor of a machine to make the 
mechanical advantage as large as possible. 

In all machines, part of the power is wasted 
in overcoming friction in the machine itsedf, and 
only a fraction of the power applied is available 
for tho performance of the useful work for which 

tho mad line is intended. The ratio 

whole work 

is termed the efficiency of tho machine. In a 
l^erfoct machine, where there is no friction at 
all, tho efficiency is unity. This is impossible 
in practice, but the greater the extent to which 
friction is eliminated, the greater is tho eflieioncy 
of tho machine. In what follows, I shall 
assume tho absence of friction. 

Tho simpler machines are : I, The I^over ; 
IT, Tlie Wlioel and Axle ; Til, The Pulley ; and 
TV, *rho Inclinod Piano. All other machines are, 
in practice, combinations of these simpler ones. 

I. The Lever. — This consists of a rigid bar, 
which may lie either straight or curved, and 
which can turn freely about a fixed point or 
axis called the fulcrum. Tho power and the 
resisting forces to bo overcome, or tho “ weight,” 
are applied at certain points in the bar. The 
relative positions of fulcrum, power, and weight 
admit of three variations ; lionce we have three 
classes of levers (Fig. 42), viz. Class T, in which 
tlie fulcrum F is situated at some point between 
the power P and tho weight W ; Class IT, in which 
the weight is situated between tho power and 

1 The word power Is used hero hi the looHe. popular 
Reuse of force, and muRt not be confused with the mean- 
ing given to it on p. 671. 
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the fulcrum; and Class III, in which the 
power is situated between the weight and the 
fulcrum. The distances ^ 
of the power and weight 
from the fulcrum are 
called the arms of the 
lever. 

Now, in all three classes 
of levers lot P repre- 
sent the power, W the 
weight, p the arm of 
the power, and w that 
of the weight. In the 
position of equilibrium, 
when the power just 
balances the weight, the 
moment of the power 
about the fulcnim must 
equal the moment of 
Iho weight about the same point. Hence 
W ® . 

or — *=— • which gives the mechanical 

^ P w? 

advantage of the machine. 

In Class I, p may be longer or shorter than lo 
or equal to xo ; hence the mechanical advantage 
may be greater or less than unity or unity. As 
a rule, the power arm is greater and the mechani- 
cal advantage larger than unity. Examples of 
this form of lever are : a pair of scales (p^ w) ; 
a poker when used to stir a fire, the bar of the 
grate forming the fulcrum ; a crowbar, when 
used so that a point in it rests on a fixed sup- 
port ; a claw-hammer ; the Roman and Danish 
steelyards, &c. A pair of sciasors and a pair 
of pincers are examples of double levers of this 
class. 

The steelyards, which are merely balances of 
a special form, require a short description. 
Each consists of a rigid bar, one end of which 


F 

TT 


X — 

CLASS 1 


..r 


if 

CLASS II 


1 . 


CLASS III 

l'’ia. 42. 



oontains a hook or scale-pan supporting the body 
to be weighed. In the Roman steelyard, the 
fulcrum F, a point close to the hook, is fixed, 
and the weight P is capable of being moved 

l These distances are the perpendiexUar distances from 
the fulcrum on to the lines of action of the forces. 


along the length of the bar. The bar is graduated 
so as to read the weight supported when P is 
moved to any point. Thus, suppose F is 1 incli 
from the hook and P a weight of 10 lb. Then, 
when P is moved to a point 10 inches from the 
fulcrum, it will support a weight of 100 lbs. ; 
hence this point would bo marked 100 lbs.; 
similarly with the other graduations. 

In the Danish steelyard the fulcrum is fnoo- 
able and P is fixed. This form of yard contains 
at one end a heavy himp of metal M. The centre 
of gravity of the bar is situated at a point 
G close to M. The power P, equivalent to the 
weight of the liar and lump of metal, thus acts at 
ir, A weight W is suspondeil from the hook and 
the point of support or iho fulcrum F is moved 
until the bar exactly balances. The bar is 
gradual ed in a manner similaT to the Roman 
yard, so as to read the weight supported 
when the bar balances about any point in its 
length. 

In the Second Class of levers, p is always 
greater than m ; the mechanical advantage is 
thus aJwai/8 greater t^han unity. Examples of 
this form of lever are provided by : a wheel- 
barrow (the fulcrum is the point of contact with 
the ground) ; a crowbar when used with ono 
end in contact with the grotxnd ; a cork squeezer; 
an oar — if the end in contact with the water is 
at rest, this end forms the fulcrum, the po^^^.r 
being applied at the other end and the vreight 
at the rowlock, between the two. A pair of 
nutcrackei’s is a double lever of this class. 

In Class III, p is always less than w, and the 
mechanical advantage thus loss than unity. 
This form of lover is used more for the con- 
venience it affords in the opplication of a power 
than for its mechanical advantage. An example 
of this kind of lever is the limb of an animal. 
The socket is the fulcrum ; the power is supplied 
by the action of a muscle attached to the bone 
near the socket, and the weight is that of the 
limb moved. A pair of sugar-tongs is a double 
lover of this kind. 

Work Performed by the Power , — ^Although with 
the aid of a lover we can use a small force or 
power to overcome a large resistance, yet it 
must be noted that the work or energy expended 
in overcoming the resisting forces must all be 
supplied by the power. Hence, if a resisting 
force or weight of 10 lbs. be moved through 
a distance of 1 foot in its own direction by a 
power of 1 lb., then this power will have to 
move through a distance of 10 feet in its own 
direction, so that the work of 10 foot-pounds 
expended by the power is just equal to the 
work of 10 foot-pounds performed against the 
resisting force. Generally, if a power P move 
through a distance tf, the weight W will be 
moved a distance d so that PssaWd. And if P 
is small compared with W» a will be propor- 
tionately large compared with d. This can be 
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easily proved with the aid of the adjoining 
figure. W© have 

_ P w 

P. p ~ W. w or — =— 

W V 

Now Jet the force P move through a distance 
thus raising the weight W a height d, the lever 
AB assuming the position of the dotted lino 
(Fig. 44). Since the two triangles FAP, FBC are 


C 


Br 


r 

w 


^ F 




Fio. 44. 


. w d 
similar, — 

p a 

Honc(3 P«=Wd. 

W p « 

A small force must, therefore, move through 
a great distance in order to overcome a largo 
resistance through a short distance ; in other 
words, the work done hy the power ia exactly 
equal to the work dane hy the resisting forces , and 
the lover as a machine does not help us to got 
a lot of work done by means of a small expendi- 
ture of work on the part of the power ; in other 
words, it does not enable us to create energy — 
that is ihipossiblo. This is known as the Prin- 
ciple of Work, and is true of all machines. It 
makes it absolutely certain that never will a 
machine bo constructed whereby energy (or 
work) can be created over and above that 
supplied by the power itself. It is left to the 
reader, as an instnictivo exercise, to prove this 
for himself for each of the simple machines 
described below. 

11. The Wheel and Axle is but the lover over 
again in another form. 
The “wheel ” has a larger 
radius than the axle. Tlio 
weight is raised by a rope 
which coils round the 
axle, while the power is 
applied by a rope coiled 
round the “ wheel ” in 
an opposite direction. The 
“ arms ” of the power 
and weight are the radii 
of the wheel and axle 
respectively. If these are and respec- 
tively, then 

P.r„«W.r.. 

W r 

The mechanical advantage is therefore 

P r« 



Theoretically, by making the radius of the wheel 
very large and that of the axle very small, an 
enormous mecliaiiical advantage might bo ob- 
tained. But this is not practicable ; if r„ io 
very largo, the machine becomes unwieUly, while 
if is very small, the axle will bo t oo weak a»id 
liable to break. The difficulty is, however, 
overcome by an ingenious modification called 
the Difforojitial Wheel and Axle, which gives a 
large mechanical advantage without any of the 
disadvantages just mentioned. 

The Differential Wheel and Axle contains a 
dot4ble axle, one larger than the other. The 
rope round the wh(x?l and the smaller axle are 
coiled ill the satna direction, while the rope 



round the larger axlo is coiled iii an opposite 
direction. The action of the smaller axle is, 
therefore, such as to reinforce that of the wheel. 
If r, fj, and r« are the radii of wheel, larger 
and smaller axle respectively, then for equi- 
librium wo have 




VV W 




(since half the weight is supported by each axle) 
W{r^-r^)^2Pr 

W 2r 

or — 




Hence by making rg very nearly equal to rj the 
quantity (rj—rg) becomes very small, and wo 
obtain a large mechanical advantage, 

HI. The Pulley is a wheel gfjod^d along its 
circumference to hold a rope or chain. The 
wheel can turn freely about an 
axle which is supported in a 
framework called the “ block.’* 

If the block is attached to a fixed. ‘: r . 
beam so that the pulley can only\^; /} SiM 
revolve on its axle, then the pulley 
is said to be a fixed one ; but if the 
piilloy, besides revolving on its 
axle, is also capable of moving 
up and down, then it ia called a 
movable pulley. Fig. 47 illustrates this, A being 
a fixed pulley, and B a movable one. The 
mechanical advantage of a fixed pulley is unity ; 
it has, however, the advantage of altering the 

19 




Fia. 47. 
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direotion in which tho power would otherwise 
have to be applied. 

Pulleys arranged in a combination form a 
system, and there are throe possible methofls of 
arrangement. 

Method I, or the First JSyat&m, is illustrated in 
Fig. 48. The distinctive feature of t-his system 
is a separate rope round each pulley, one end 
of the rope being attached to the beam and tho 
other end to the pulley immediately above. Tho 
illustration shows throe movable pulleys — ^tlio 
fixod pulley merely changes tho direction of 
pull without having any effect on tho mechanical 
advantage of the system. Tho weigVit W is sup- 
ported by tho rope round pulley C, so that the 
tension T^ in the rope on each side of the pulley 
is JW. The beam thus supports JW and 



Fra. 48. Fiu. 40. 


Metfiod lit or the Second Systesn of Pulleys, 
consists ot two blocks, each block containing 
a number of pulleys (Fig. 49). The upper block 
is fixed to the beam and the lower is movable. 
One rope passes round all tho pulleys, and since 
tho tension in the one rope must be uniform, 
the tension in each portion of rope must be P. 
In the figure, the weight is shown to be supported 
by four portions of rope. Hence W = 4P, and 
if there were n port i (3ns of rope at the lower 
block, then W=--^nP, and tho mechanical advan- 
tages is n. Tho weight of the rope and pulleys 
has again bo(3n neglected. Tn practice the 
pulleys in e^ch block are arranged parallel to 
each other so as to turn on tho same axis (Fig. 60). 

Method HI, or the Third System of Pulleys, is 
illustrated in Fig. 61. The arrangement is some- 
what similar to that of the First System, with 
this difference — that one end of each rope is 



Fio. M). Fra. 61. 


pulley B also JW. Half of this is in tuini sup- 
ported by the beam, and the remaining half by 

W 

pulley A, so that Tb = } of JW — Half of this 


is again supported by tho beam, and the re* • 
maining half by tho power P, so that 


2 »* 


If there wore n movable pulleys then 

This is on the assumption that the ropes and 
pulleys are of nogligible weight, but those 
weights can be easily taken into account if 
required. Tho mechanical advantage of this 
'System is, therefore, 2^ where n is the number of 
movable pulleys. A small increase in the 
number^ of pulleys gives a great inesrease in 
mechanical advantage. For example, on in- 
crease fnpi three pulleys to four increases the 
meohanicld advantage from 8 to 16. 


attached to tho weight instead of the beam. 
The figure sliows four pulleys, one of which is 
fixe(l. The weight W is supported by the 
tensions in the four roi)os attached to it. The 
t(3iision Tj^ in the rope round pulley A is equal 
to P. The rope round pulley B, attached to A, 
supports a force equal to P-hT\ ~2P. Hence 
the tension Tu ^ 2P. Similarly Tq — 2 x 2P =« 2®P 
and Td = 2 X 22P = 2*P, Hence 

W =Ta -f Tb -+To +Tb -P+2P+2»P-f2>P 
-P(1-|-2-|-2»-+-2») 

2 * — 1 

W by summing the progression 

(l4-24-2*-f2®). 

Similarly, if there were n pulleys, one of which 
is fixed, then 

=P(2»-1) 

and the mechanical advantage would be 2"— 1. 
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The weight of the rope and pulleys has been 
neglected in the oaloulation, but it is to be 
noted that the weight of the pulleys acts in 
the same direction as the power, and hence 
adds to the mechanical advantage. With this 
arrangement it is therefore an advantage to use 
heavy pulleys. 

The DiffererUktl Ptdley is shown in section in 
the adjoining figure, and is used in conjunction 
with a single movable pulley. It consists of 
two concentric wheels, of which ono has a 
smaller radius than the other. An endless rope 
passes round the pulleys. 
The principle is exactly simi- 
lar to that of the differential 
wheel and axle. We have 
W =^2T and if rj and rg are 
the radii of the larger and 
smaller wheels, then by taking 
moments about tlie centre 
we have 

Prj-hTr2=Trj 

... 

■ h 

By arranging to have the 
difference in radii very small, 
the factor (rj— rg) becomes 
very small and P projjor- 
tionately so, and thus the 
mechanical advantage) be- 
comes proportionately great. 

IV. The Inclined Plane is 
used to facilitate tho raising 
of heavy bodies through a 
small height. In tho case 
where the weight is pushed up tho plane by 
a power P parallel to tho plane (Fig. G3) wo 
have, in the equilibrium position, P — W sin a 




(by resolving the forces along and perpen- 
dicular to the plane ; a is the angle the plane 
makes with the horizontal). 

Ill tho case where P is horizontal (Fig. 64), we 
have P cos a— W sin a (by resolving forces 
along and perpendicular to the plane) ; hence 
P«\V tan a. 

In both cases, if o is small P becomes pro- 
portionately small. When a is very small. 


sin a^tan a approximately, and it is immaterial 
whether P is applied parallel to the plane or 



Fiq. 54. 

to tho ground. For large angles sin a is smaller 
than tan a. 

The Wethje and tho Screw are modifications of 
the inclined plane. The Wedge is a double 
inclined plane, the two pianos meeting in a 
sliarp edge. It is made of metal and is used 
to split substances, tho edge bt'ing forced in by 
rej)eated blows of a hammer. Assume that the 
power P is applied at the middle point of the 
base AC and perpendicular to it (Fig. 65). The 



weight is tho resistance 2R offered by the 
substance and composed of a resistance R on 
each plane, acting in a direction perpendicular 
to the i)lano. If a is the angle ABP of either 
plane, the angle between tho power P and the 
resistance R is (90^— a), and tho case is exactly 
similar to that illustrated in Fig. 63 above ; 
hence in tho equilibrium position, P=s2R sin a.^ 

2R 

Tho mechanical advantage is — , which equals 
» and is therefore greatest when a is least. 

Sill (1 

In practice, the wedge is constructed with as 
small an angle ABC as is consistent with its 
strength. 

The Screw consists of a raised ridge, called the 
thready wrapped round a cylinder in a continu* 

1 This result Ih obtalued On the assumption that there 
is no friction. If, however, is tho co*eiIlcient of friction 
between the wedge and tho substance, then 

P«2K (sin a cos a). 
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ous spiral (Fig. 66). Tho thrciad is thus in reality 
an inolined plane running round the cylinder, 
and its inclination to the horizontal is termed 
the angle of the screw. The 
vertical distance A to B or 
B to C, <feo. between any 
two consecutive threads is 
termed the pitch of the 
screw. The screw works 
in a nut, grooved so as to 
fib the thread, and as the 
screw turns it moves for- 
ward in a direction opposed 
to that of the resistance it 
is intended to overcome. 
In conformity with the prin- 
ciple of tho inclined plane, 
the mechanical advantage is increased in pro- 
portion as tlie angle of the screw is decreased. 
But a small angle of the screw necessarily entails 
having a small pitch ; hence the smaller the 
pitch the greater tho mechanical advantage of 
the screw, and this can bo still further increased 
by applying the power at tho end of an arm 
instead of at the circumference of the cylinder. 
Where very great mechanical advantage is re- 
quired, the practical problem of obtaining a 
strong screw with a sufliciontly small pitch ^ is 
solved by the use of a differential screw, based 
on the same principles as those of the differential 
machines already described. Tho differential 
screw consists of a solid screw CD working inside 
a hollow screw AB (Fig. 57). The solid screw 



is attached to a board E which can move up and 
down between grooves cut in a framework FG ; 
thus the lower screw can move up or down but 
cannot rotate. Tho power is applied at the end 
of the arm AP, and the substance W, to which 
pressure is bo be applied, is placed beneath the 
board. If I is the length of the power arm 
measured from the axis of the screw, and p 

t The ** problem " is one oi •.^•^ength. A very small pitch 
necesaltiitea a thin thread, which la liable to break. 


and the respective pitches of the two screws, 

then the mechanical advantage is Thus 

the pitches p and p* can be made as large as 
we please, and yet a very great mechanical 
advantage obtained by making tho difference 
(p— p^) very small. 


HYDROMECHANICS 

In this section tho behaviour of fluids under 
the action of forces will be considered. The 
term “ fluids ” embraces both liquids and gases. 
Newi;on*s laws naturally apply to fluids as well 
as solids, but there is an important difference 
in the properties of these two states of inattor, 
a difference which alters and limits the conditions 
under which tho forces act. 

Distinction hetivcen Solids and Fluids . — ^Let 
ABC represent any substance, and let DE be 

a 



any plane, inclined to tho horizontal, dividing 
tho substance into two portions. The weight of 
tho upper portion naturally tends to cause it to 
slide down tho plane DE. In tho case of a 
solid such motion does not take place ; evi- 
dently forces are brought into play to prevent 
it. This mutual action and reaction between 
the two portions of tho substance lying immedi- 
ately above and below the plane DE is called 
a stress, and consists of internal forces which, in 
tho case of rigid bodies, D'Alembert’s principle 
allows us to neglect wlien considering tho 
behaviour of such a body under tho action of 
external forces. Now, this stress can be re- 
solved into two stresses at right angles to each 
other — one perpendicular to the plane DE, called 
the normal stress, and the other along the plane 
DE called tho tangential or shearing stress. A 
normal stress is usually accompanied by a com- 
pression or an extension according as it consists 
of a thrust or a pull, whereas a shearing stress is 
accompanied either by the substance on one 
side of the plane sliding over the other, or by a 
tendency to do so. Rigid bodies can sustain 
large normal and shearing stresses — ^the deflni- 
tion of a perfectly rigid body being “a body 
in which the relative distances and positions of 
its particles do not alter under the action of 
external forces, however great.” Of course per- 
fectly rigid bodies do not exist in praotioe. AU 
solid bodies can, however, sustain canXMWted 
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shearing stresses if these are sufficioutly small. 

on the other hand* can auala in a continued 
shearing atreas, however amalL This statement 
forms a comprehensive definition of a fluid, and 
also expresses the essential difference botwoon 
solids and fluids. If the substance A BC of the last 
figuK) consists of a fluid, tiio portion above the 
plane DB will not remain in equilibrium ; it 
will slide down, and it may do so either quickly, 
as would bo the case with water, or slowly, as 
would be the case with pitch. The important 
point is that the fluid will yield in time to the 
amalleai shearing stress, although it may resist 
a considerable shearing stress if applied for a 
short time only. Thus a sudden blow may 
produce no perceptible impression on a lump of 
pitch, whereas a similar blow will make a dent 
in a lump of putty. The putty will, however, 
resist a small shearing stress for an indefinite 
time, whereas the pitch will not. The putty 
is a soft solid, whereas the pitch is a hard 
liquid. 

We therefore arrive at the following important 
proposition, viz. when a fluid is al rest the stress 
across any plane in it is entirely normal to that 
plane. It follows, therefore, that the exposed 
surface of any fluid at rest mxist be horizontal. 

It does not follow that this is also true for 
fluids in motion. Place equal quantities of 
water and treacle in separate tumblers, and sot 
them rotating by moans of a spoon. If there 
were no shearing stress to prevent the sliding 
of one portion of the liquid over tlio other, they 
would continue rotating indefinitely, but as a 
matter of fact the motion ceases in a short 
while, the treacle coming to rest much sooner 
than the water. We infer, therefore, that in the 
case of fluids in motion the stresses are not 
entirely normal and a shearing strosa does exist ; 
hence the surface of a liquid in motion need not 
necessarily bo horizontal. Further, the tan- 
gential resistance to the sliding of one portion 
of the liquid over the other is evidently greater 
in the case of the treacle than in the case of 
the water. This is expressed by the statement 
that the treacle is more viscous than the wator. 
In any consideration of the motion of a liquid, 
the viscosity of the liquid, a value which varies 
from one liquid to another, must therefore be 
taken into account. 

Viscosity is thus similar to the phenomenon 
of friction, with the action of which wo are so 
well acquainted in connection with solids. When 
a fluid is at rest, the question of viscosity 
naturally disappears, just as the question of 
friction does in the case of a book resting on a 
horizontal surface under its own weight, when 
there are no forces at work tending to slide the 
book along that surface. 

There are, however, certain important differ- 
ences between friction and viscosity which must 
be noted, (a) Friction is the force resisting 
motion between two sarfaoes of two bodies; 
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viscosity is the force-resisting motion between 
two surfaces of the samo liquid. (6) Friction is 
a variable force, but with a rnaxinmm limiting 
value, depending on the two Kurfacos end 
the noriiial reactions between ihoin but iiido- 
peridont of Iho velocity ; viscous resistance is 
also a variable force depending on the natui'e 
of the liquid but with no limiting value — its 
value varies directly with the velocity of relative 
motion between one part of the liquid and 
another. 

Pressure Exerted by a Fluid. — It has been 
found that at sea -level the atmosphere exerts a 
pressure of nearly 15 J lbs. on every square inch. 
On rising to heights above soti-level, this pressure 
diminislies, and at very great heights it becomes 
small, but wherever there is air, there it is 
found to exert a pressure on objects immersed 
therein. Similarly, every gas and liquid is 
found to exert a pressure, i.e. a force, on the 
walls of the vessel in which it is contained, or 
on any surface to which it has access. If a hole 
be made in the side of the vessel, the fluifl will, 
owing to this pressure, be pushed out. Now 
suppose wo have a voasel, area of cross sec- 
tion 2 square feet and filled to a height of 0 
inches with a liquid. What is the pressure on 
the floor of the vessel, the floor being horizontal ? 
Omitting atmospheric pressure, the only force 
acting on the floor of the vessel is the weight of 
the liquid resting upon it, i.e. the weight of 1 
cubic foot of the liquid. This is the total down- 
ward thrust and not the pressure. The word 
“ pressure ” moans the thnist on unit area, 
and in this case the pressure on the floor of 
the vessel is equal to the weight of J cubic foot 
of the liquid. Reasoning in the same way in 
general terms, if h be the height of the liquid 
in the vessel, the volume of liquid resting on 
unit area of the floor of the vessel, is h cubic feet 
or cubic contiinotros, according as the English 
or French system of units is being used. If p 
is the mass of unit volume of the liquid,^ its 
weight will bo ph, and the pressure will bo a 
weight of ph lbs. (or ph grammes) or a force of 
gph poimdals (or gph dynes). 

If w^e consider any one point on the floor of 
the vessel, the pressure on that point is inde- 
terminate since a point has no dimensions. 
Pressure at a point is, therefore, defined as the 
pressure on unit area surrounding that point 
on tho assumption that throughout this area 
the pressure is constant. Hence tho pressure 
at a point in a fluid, h units vertically below the 
Burfeboe, is gph. It follows that the pressure 
must be the same at all points in a horizontal 
plane since all such points are equidistant from 
the surface. 

Now it can be proved both theoretically and 
experimentally that the pressure at a point in 

1 ThetnM« of unit Tolume of a aubstauco ia called ita 
density. 
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a fluid is the same in all directions. At a 
point A in the wall of a vessel (see Fig. 69) 
distant h from the surface, the 
pressure is not only gph vertically 
downwards (tangential to the wall) 
but also gpli in a direction perpen- 
dicular to the wall. This is the 
force with which the fluid would 
1)6 forceil out were there a hole at 
that point in the side of the 
vessel, and it is the force which 
that point of the vessel must with- 
stand. The total thrust on the side of the 
vessel can therefore bo calculated. In the case 
of a curved side, the calculation is rather diffi- 
cult, but in the case of a plane side (or plane 
area) it is simple. For if A is the area immersed 
and H the depth of the water, the pressure 
at any point being gph, the pressure varies 
evenly from zero at the surface where to 

gpH. at the bottom whore h We can there- 

fore take an average, viz. < 7 pS for the pressure 

Id 

at every point, and the total thrust on tho area 
immersed will be A^/>S. Since this only de- 
pends on the area of the surface immersed and 
tho depth of the water, it is easy to understand 
how the gate of a lock can keep out tho waters 
of the ooean» provided tho depth is not too groat. 
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AppUcaiiona . — Consider tho position of rest 
which a liquid in two vessels A and B joined 
by a connecting pipe, PQ, must necessarily 
assume (Fig. 60). In PQ, draw any cross section 




Fig. 61. 


CD. This area is in equilibrium under two 
pressures — one due to the li(j[uid in A and one 
to the liquid in B. Those are equal to gph and 
gph' respectively, if h and h' are the heights of 
the liquid in A and B respt^ctively. Hence, as 
there is no motion of tho liquid, gph ^ gph' ^ or 
h must equal h\ If not, there will be a flow 
of liquid from one vessel to the other until h 
does equal h'. It is to be noted that the total 
volume of liquid in each vessel does not affect 
tho question at all ; it is entirely a question of 
depth. Hence the phrase “ water flnds its own 
level ; as a matter of fact, any liquid flnds 

itB own level.” 

If in a vessel similar to the above we have 


two liquids of different densities, and such that 
they do not mix, the height of the liquid in 
each limb, w'hon the equilibrium position has 
been reached, can again bo found in a manner 
similar to the above. Let tho two liquids be 
mercury and water, for example, AB represent- 
ing the mercury and BC the water (Fig. 61). 
Draw BD horizontal, and let AD —h and BC 

In tho position of oquilihrium the pressures 
on ©acli side of a cross section such as EF must 
be equal. The pressures duo to heights FD 
and FB of mercury art^ equal ; hence the pres- 
sure due to height DA of mercury must be equal 
to that due to height BC of water, or gph^gp'h'^ 
whore p and p' are the densities of mercury 
and water * respectiv^ely. 

•• h' p 

The heights of the liipiida (above the common 
level provided by one of them) are therefore 
inversely proportional to their densitiijs. In 
tho case under consideration, that of mercury 
and water, tho density of mercuiy is 13*5 times 
that of watcH’. Tho height of the water above 
B will therefore be 13*5 times as great as tho 
height of the monniry above B or D. A column 
of mercury 1 cm. iii height will support a 
column of 1 3*5 cms. of water ; 2 cins. of mercury 
will support 27 cins. of water, &c. Again, it is 
to be noted that tho width of the limbs of the 
vessel illustrated in Fig. 61 (a vessel called a 
U tube) is of no consequence. 

Such an arrangement as tho one just descril)ed, 
can bo employed to measure pressures of gases. 
All we have to do is to balance a column of 
gas against a column of liquid. This is done in 

The Barometer. — A long glass tube, dosed at 
one end, is filled with mercury. The optsn end 
is then closed with tho finger and tho tube in- 
verted over a disli containing mercury ; tho 
finger is removed when tho open end is below 
tho surface of the m(5rcury in the dish. If the 
tube is of sufficient lengtli, the mercury in it 
will fall to some point such as B (Fig. 62), which, 
however, will bo about 20 inches above the 
surface A of the mercury in the dish. The 
space CB is a vacuum, and there is no pressure 
at the surface B. If wo imagine the tube bent 
and continued as indicated by the dotted line, 
right to the limits of the atmosphere, we then 
have a case precisely similar to that illustrated 
in Fig. 61. The pressure exerted by tho at- 
mosphere which fills the imaginary tube is 
balanced by tho pressure exerted by the column 
of mercury AB, which is equal to gph, p being 
the density of mercury and h its height. Atmos- 
pheric pressure is usually expressed in terms of 

1 1 C.C. of water weighs 1 gramme, while 1 c. ft of water 
weighs 1000 0 * 8 . or 62J lbs. Hence the density of water Is 
unity, if C.G.S. units are used, and 62^ if F.P.S. units are em- 
ployed. Similarly, the density of mercury or any other fluid 
depends on the system of units adopted. This is important 
when making calculations. 
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K either as equal to so iiiany inches or so many For Iiigh pressures an air ruanomelor is used, 
millimetres of mercury. Tlio pressure of the This will I 30 described later, 
atmosphere does not remain constant ; it varies Hydrostatic Machines.— All these work on the 
with the temperature of the air, the quantity of principle that difference of pressure causes a flow 
moisture present, and with the motion of large of fluid from a point at high pressure to one 
masses of air. Normal ” at a lower pressure. 

atmospheric pressure is The Syringe is too common an instniment to 
takenas 760 mms. of mer- require detailed description. When the piston 

has been pushed down to its lowest position, 
A tube filled with mcr- iho nozzle is inserted 

cury, inverted and clamped into iho liquid. The 

over a mercury trough piston is then drawn 

(Fig. 02) is called a haro^ back (to position P my) 

meter. The tul)e is gradu- and as it fits the sides 

ated, so tliat the height of fairly closely, a partial 

the mercury in it above vacuum is formed in the 

the surface of the trough space S (Fig. 64). The 

can bo easily road. Tho pressure in S is now loss 

function of the barometer than atmospheric ; the 

is simply to register at- presstiro at N is slightly 

mosphorio pressure, which greater than atmos- 

Fio. 62 . known to have a dircict plioric ; as a result, tho 

influence on the weather liquid is forcocl through 

about to bo experienced. There are many the nozzle and fills the 

varieties of barometers, but all doiDend on tho syringe as iho piston is 

aa me principle. drawn back. Tho action 

()f course any other liquid, such as water, is somotimt>s described as one of auction / a 

might* be used. But tho density of mercury similar instance is tho case of a liquid being 

being 1‘,1J times that of water, tho height of sucked into the mouth through a straw. Tho 

tho water barometer would be 13^ times that stime principle applies to gases as well as 

of tho mercury one, viz. about 32 feet 6 inches litpiids ; w(^ draw air into the lungs by enlarg- 
— ^rather an inconvenient height. Hence the ing iho walls of tho chest and increasing tho 
universal use of mercury. spacso into which the lungs can expand ; the 

internal pressure then becomes less than atmos- 
Preaaure Gauges are an application of tho same phoric and air enters to equalise tho pressures, 

principle. To meafa:kre pressures nearly atnuw. The Siphon is a bent tube ABC, open at both 
pheric, a tube containing mercury such as shown ends, by means of which a vessel can be emptied 

in Fig. 63 is sufficient. The pressure of the of liquid without moving tho vessel itself 

(Fig. 65). One end A must be inserted into the 


lOM 
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Fio. 63 . lifluid, and tlie other end C must be well below 

the Icwel of the liquid in the vessel. The siphon 
supply is then equal to atmospheric pressure h. must ho atartedt as the liquid will not, of its 

Thus if A is 10 cm. above B and the barometer own accord, rise to B. To do this, the mouth 

stands at 760, then the pressure is 760-1 100 is applied to C and tho tube filled by suction, 

«860 mms. of mercury. If tho pressure from or the tube is first filled with liquid, the ends 

the supply is low than atmospheric pressure are sealed, t)ne end is inserted in the liquid in 

the level of B will rise and that of A drop to tho manner illustrated and tho enrls am tlien 

some distance “ h ” below B. The pressure is opened. Once the tube has thus lx)on filled a 

then equal to 760—^. difference of pmssuro exists between the ends 
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A and C which will produce a continuous flow 
from A to 0. 

If P is the atmospheric pressure, the 
vertical height of B above the surface of the 
liquid, that of C below the surface, and p the 
density of the liquid, then 

The pressure at the surface is P. 

The pressure within the tube at B—P— grpAj 
(since /tj is negative, being above instead 
of below the surface). 

The pressure within the tube at C=P-|-pp/fc 2 . 

The pressure without the tube at C = P. 

Hence there will bo a flow of liquid from A 
to B, at C there will be a flow outwards which 
will leave a partial vacuum and cause a flow 
from B to C. Thus wo get a continuous flow 
round the siphon — from A to B, from B to C, 
and from C outwards. 

Further, the prossiii*o at B will be ztiro when 
P==gfp/tj and ciinnot bo less than zero. This 
will be the c^se when is the height of a 
barometer filled with the same liquid as the 
one under investigation, and Aj cannot have a 
value greater tlian that. The greatest possible 
height of a siphon is therefore that of a baro- 
meter filled with the same fluid. Thus, if the 
water-barometer stands at a height of 32 feet, 
water cannot possibly roach a height of more 
than 32 feet. 


The Common Pump is shown in section. It 
consists of a cylinder AB which communicates, 
by means of a narrower 
cylinder BC, with a reservoir 
R from which the water is to 
be raised. Within the larger 
cylinder, a piston PP works 
between B and DE, where the 
spout is situated. This piston 
contains a valve V 2 which 
opens upwai’ds ; a similar 
valve V| is also placed at B, 
the junction of the two cyl- 
inders. 1 The action of the 
pump is as follows : Suppose 
the piston initially at B and 
both barrels filled with air. 
As the piston is raised, a 
partial vacuum is produced in 
BP; the atmospheric pressure 
closes the valve Vg and opens Vj. Air then 
enters from CB into the upper cylinder ; the 
pressure in CB is thus reduced, and water rises 
in it from the reservoir. When the piston is 
forced down, the air in PB is compressed ; this 
closes the valve and opens Vg* allowing the 
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1 A valve fs a contriviince which allows a fluid to pass in 
one direction but not in the other. A simple form of valve 
consists of a leather disc closing an opening and hinged so 
as to open In a particular direction. Thus the valve V, in 
the figure will open upwards under pressure from below 
Mid allow liquid to pass from the smaller to the larger 
cylinder, but will close down under pressure from above 
and prevent liquid from passing in the reverse direction. 


air to escape. The upward stroke of the piston 
is then repeated, and the water rises higher in 
CB. After a few strokes, the water enters the 
cylinder BA. On the next downward stroke it 
is forced through the valve V 2 and lifted out 
through the spout when the piston rises again. 
The one essential condition for the working of 
the pump is that the height CB must be less 
than the height of the water barometer, ^ other- 
wise the water will not enter the upper cylinder. 
In practice, owing to the imperfection of valves, 
it is found that the maximum height must be 
several feet below that of the water-barometer. 

The Lift Pmnp (Fig. G7) is a modification of the 
preceding, the vertical pipe RQ, provided with a 
valve V 3 , taking the place of the spout. By its 
means, water can bo lifted to a great height 
provided the pump is siifhciently strong. This 
form of pump is in use at central water-supply 
stations, the wat(^r being first raised from the 
reservoir to a groat height before entering the 
system of pipes which supplies the district. 
Unless this were done first, the w^ator in any 
building would not rise to any floor which is 
above the level of the reservoir. 
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The Force Pump . — ^In this form of pump tho 
piston is solid and has no valve (P^ig. G 8 ). The 
vertical pipe is placed at tho bottom of llio upper 
barrel instead of at the top as in the lift pump. 
The water rises in CB, and through the valve 
fills the upper barrel in tho same manner as in the 
common pump. In the next descending stroke 
of tho piston, tho valve Vj closes, V 2 is forced 
o|M>n, and the water in the upper barrel driven 
into and up the tube RQ. Tho flow through 
the tube is thus intermittent, only taking place 
on every downward stroke of the piston. To 
obviate this and obtain a continuous flow, the 
tube RQ is led out of tho lower part of a 
chamlicr K which is partially filled with air 
(Fig. G9). On the downward stroke of the piston 
tho water is forced into tho chamber K and up 
the tube. The air in the chamber is thus com- 
pi^ssed. On the next upward stroke of the 
piston the valve V 2 closes, and the compressed 

1 ITie height of the water barometer is usually about 
83 feet, 
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air in the chamber, in attempting to regain its 
original volume, keeps up a continuous pressure 
on the water in K and thus continues the flow 
through the tube. 




The Fire Engine (Fig. 70) consists of a double 
force pump, provided with an air chamber. Tho 
two pistons are attached to tho opposite ends of 
a lever, so that one descends while the other 
ascends. 

Transmisslblllty of Fluid Pressure. — “ If any 

pressure bo applied to the surface of a fluid, it 
is transmitted equally to every point of tho 
fluid.” This proposition can b<^ proved ex- 
perimentally. 

Bramah's or tho fi ydroatatic Press is an appli- 
cation of this principle, to which it also provides 
an experimental proof. Tho press (Fig. 71) con- 
sists of a force-pump, tho piston P of which is of 
very small section. Tho pipe from it leads into a 
largo, strong cylinder A of much larger sc^ction, 
containing a watertight cylinder P'. On press- 
ing down tho piston P this pressure is trans- 
mittoil to every point of tho liquid in A, so that 



if the section of P' is 100 times that of P tho 
upward force on the former will bo 100 times 
as great as the downward force on the latter. 
Theoretically we could, by making P small 
enough and largo enough, multiply the force 
applied to any extent, but this possibility is 
limited in practice by the strength of the sides 
of the vessel which would have to support the 
pressures put upon them. 


Brahma’s Press affords a good example of the 
Principle of Work described on p. 677. If the 
cross section of P' is 100 times that of P, the 
latter would have to be pushed down a distance 
of 100 inches to raise P' a distance of 1 inch. 
Thus the work done on P would be exactly 
equal to that performed by P^. 

Distinction between a Liquid and a Qas . — 
A liquid is practically incompressible. For 
example, it would require a pressure of over 
3000 lbs. to the sciuare inch to reduce a given 
volume of water by one-hundrodth part. Tho 
compressibility of a liquid is therefore negligible, 
and, for moderate depths, the density of a liquid 
remains constant throughout. Not so, how- 
ever, with gases. They yield readily to pressure 
and expand readily on a reduction of pressure, 
so that a gas may be described us “ a fluid, a 
given portion of which can bo made to expand 
indefinitely so as to fill any space, however 
great, by sufficiently diminishing the pressure.” 
Since the volume of a given mass of gas varies, 
it follows that its mass fier unit volume or its 
density is, unlike that of a liquid, a variable 
quantity. Thus, if wo have a given mass of 
gas in a closed vessel, and an additional quantity 
is csrowdod into tho same space, the density of 
tho gas will become greater. The pressure at 
any point in tho air near sea-level is equal to 
tho weight of a column of air extending to the 
limit of tho atmosphere, and which rests on 
a unit horizontal area surrounding that point. 
The air at sea-level is consequently more com- 
pressed than at higher levels — ^in other words, 
tho density of tho air gradually diminishes as 
we rise to heights above sea-level. 

Since a gas will expand so as to fill all the 
space to wdiich it has access, tho pressure of a 
gas enclosed in a vessel is practically the same 
at all points in tho vessel. Tho pressure at' the 
bottom of tho vessel will bo greater than that 
at tho top by gph {h being tho height of the 
vessel), but as p, tho density, is a very small 
quantity in the case of gases, this is negligible. 
Tho pressure exerte<l by a gas enclosed in a 
voasol obeys a very simple law : “ The pressure 
of a gas varies inversely as the volume, if tho 
temperature remains constant,” This is known 
as Boyle’s Law, so named after an Englishman 
who first investigated Ihe question experimen- 
tally in 1661. (See p. 629.) 

Until comparatively recent times it was 
thought that Boyle’s Law was perfectly accu^ 
rate, but moro careful experiments have proved 
that it is not so. It is, however, extremely 
near tho tnith for gases which are difficult to 
liquefy, such as air, oxygen, hydrogen, and 
nitrogen. 1 

Applications of Boyle's Law, — The Diving Bell 

1 For a dUcuBRion as to the reaBons for this, are article 
on PhyBicB, p. 629. 

19 a 
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consists o£ a large, heavy, hollow, bell-eliaped 
vessel, made of metal and capable of holding 
several persons. It is closed at the top and 
open at its lower end. It is lowered into the 
wator by moans of a chain, and carries with it 
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A, Air Tube ; H, Telepiione. 

the air it contains. As it sinks into the water 
tho prossuro of the contained air, hcnng always 
equal to that of the water with which it is in 
contact, increases. Tho volume of the air will 
consequently diminish according to Boyle’s Law, 
and the water will rise within the bell. To 
prevent this, air is forced down into the bell 
through a tube. Tho surface of the water insido 
tho boll can thus bo kept at any desired level. 
The chief object of the apparatus is to enable 
men to go to tho bottom of deep water and 
there perform work, such as tho laying of tho 
foundations of piers, &c. 

The Air Manometer is an insfcruinorit for 
measuring high pressures sucli as those found 
in the boilers of stoam engines, or tho receiver 
of a condensc^r, &c. A simple form is a U tube 
containing mercury. One limb A is clostxl and 
contains some dry air, while the other limb B 
is open and communicates with 
aH 0 the chamber in which the pres- 

1 1 sure is to bo measured. When 

pM tho pressure in tho chamber is 

H equal to that of tho atmosphere, 

■ the mercury surfaces in the two 

, I limbs will bo on a level. When 

the pressui*o in tho chamber is 
greater than that of the atmos- 
phere, the mercury in tho left- 
Fie. 73. hand limb will rise to some 
point such as P, anif that in 
the right-hand limb will be depressed by an 
equal amount to Q. The pressure in the 
chamber then equals (prossuro in AP -h pressure 
of column of mercury PQ'). Tho pressure in 
AP can be calculated by means of Boyle’s Law, 


and thus the pressure in tho chaml>er found. 
In praotioe a scale is attached to the left-hand 
limb, and from it the pressure corresponding 
to any level P of the mercury can be directly 
read. 

Tlie Condenser Gauge is a simpler form of 
manometer. It consists of a long glass tube 


Be A 
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AB, closed at A and open at B so as to communi- 
cate with tho vessel in which tho pressure is to 
be mBasurod. At the end A is some dry air 
separatod from B by a drop of mercury C, 
which also acts as a pointer. The pressure 
must be tho same on each side of the drop. 
As tho prossuro in tlie vesst^l increases, the drop 
is forceil towards A, tho air in A is compressed, 
and the prossuro in AC increases according to 
Boyle’s T^aw. Thus the tube can bo graduated 
so as to n^ad the pressure corresponding to any 
position of i-ho drop of morciiiy. 

Charles’ Law. — The relation botween pressure 
and volume of a gas, as expressed by Boyle’s 
Law, deiK^nds on tho teinporaturo remaining un- 
altered during the change in volume. If now 
the pressure is kept unchanged, the volume will 
change with temperature in such a manner, 
that it will incri^ase by of the volume 
occupied at 0° C. for every degrees Centigrade rise 
in temperature. This is known as Charles’ 
Law ; it is also freijuently called Guy Lussac’s 
Law. From this law wo can, by an application 
of Boyle’s Law, deduce the change in pressure 
of a gas with change in temperutui’e, when tho 
volume refnaina constant. (See p. (i30.) 

Solids Immersed in a Liquid— Archimedes’ 
Principle..— Suppose a solid immei’sod in a liquid. 
What are tho contlifions which will decide 
whether the solid will sink or float ? The 
forces acting on tho solid are (1) its own weight 
vertically downward, and (2) the resultant 
thrust 1 of the liquid on the solid. 

To find the value of the resultant thrust, 
suppose the solid re- 
moved and the gap filled 
up with the liquid. This 
substituted liquid would 
be in equilibrium under 
two forces; (l)its own 
weight acting vertically 
downwards through its 
centre of gravity, and 

1 By •* resultant thrust ” is 
meant the resultant of a 
number of thrusts, viz. of the 
total thrust vertically up- Fio. 76. 

wards on the bottom surface, 
of the total thrust vertically 

downwards on the top surface, and of the total thrust on 
the sides (Fig. 76), 
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(2) the resaltcuit thrust of the surrounding 
liquid on it. The latter must* therefore, be 
equal to the former and act vertically up- 
wards through the centre of gravity of the 
former. 

Hence the remUard thrust of a liquid on a solid, 
wholly or partially immersed therein, is equal to 
the weight of the liquid displaced by the solid, and 
acts vertically upwards through the cenJtre of gravity 
of this displaced liquid. This is Archimedes’ prin- 
ciple or theorem — ^probably the most important 
principle in Hydrostatics. The centre of gravity 
of the displarod liquid is called the centre of 
buoyancy. 

The problem as to whether a solid will sink 
or float in a liquid is now solvecl. If the solid 
is heavier than the liquid it displaces, it will 
sink ; if lighter, it will float ; if of exactly the 
same weight, it will just float when totally 
immersed. Consider this with respect to the 
most common liquid of all — ^water. The con- 
dition that a solid may float in water depends 
on the ratio 


weight of the body 

weight of an ecpial volume of water 

If this ratio is greater than unity, the solid is 
heavier than the water it displaces and will 
sink ; if the ratio is less than luiity, it will float ; 
and if equal to unity, it will just remain totally 
immersed. If this ratio is J, the solid will float 
with half its volume immersed ; if f , then ^ of its 
volume will be immersed, &o. This ratio for 
any substance (always considered with rofor- 
enoo to water) is called the specific gravity of 
the substance.* The specific gravities of siib- 
stancos such as wood, cork, <&c., are less than 
unity, while those of iron, copper, &c., are 
greater than unity. 

Specific gravity must not be confused with 
density. The value obtained for the density of 
a substance depends on the units of moasure- 
ment adopted. Specific gravity, being a ratio, 
is independent of the units adopted. If, how- 
ever, the French system of units is used, the 
specific gravity of a substance will in all ctises 
be found to be exactly equal to its density. 
This is frequently the cause of confusion be- 
tween the two. 

What is true of a solid immersed in a liquid 
is equally true of a liquid immersed in another 
liquid. Hence we require to know the specific 
gravities of liquids. The specific gravity of 
mercury being about 13’ 6, mercury will sink in 
water, but oil will float, its specific gravity being 
less than unity. 

Knowing the speciflo gravity of a solid and 
that of a liquid, we can at once state whether 
the given solid will float in the given liquid or 

* Lack of space does not admit of a description of the 
experimental methods whereby the speciflo in*avity of a 
snbstance is found. This is, however, to be found in any 
elementary text-book on Hydrostatics. 


not. For example, will iron float on mercury T 
This is determined by the ratio 

weight of iron 

weight of an equal volume of mercury 

the iron will float or sink according as this ratio 
is less or greater than unity. Now 


weight of iron 

weight of an equal volume of mercury 

weight of iron , wt. of oqual vol. of mercury 
wt. of equul vol. of water * wt. of equal vol of water 


specific gravity of iron 
Specific gravity of mercury 


Hence if the specific gravity of the given solid 
is loss than that of the given liquid it will float, 
and if greater it will sink in the liquid. The 
specific gravity of iron is about 7’ 7, while that 
of mercury is IS'fi — iron, tlioreforo, floats on 
mercury as easily as a cork does on water. 

A solid piece of iron will sink in water, but 
if it be beaten out so as to form a hollow vessel 
it will float. The retison is simple. The volume 
of water the iron displaces is now far greater than 
the actual volume of the iron itself. The iron 
vessel will sink into the water to such a depth 
that the volume of water displaced is equal to 
7*7 times the volume, not of the vessel, but of 
the iron contained in the vessel. If we place 
weights in the vessel, it will sink lower still, 
until the weight of water displaced is (Hpal to 
the total weight of the vessel plus the weights 
contained therein. Hence the possibility of an 
iron ship. 

Archimedes’ principle is as true for a solid 
immersed in a gas as it is for one immersed in 
a liquid, viz. the resultant thrust of a gas, on a 
solid immersed therein, is oqtial to the weight of 
the gas displnced by the solid and acts vertically 
upwards through the centre of gravity of the dis- 
placed gas. And just as wo can make a piece of 
iron which is heavier than water float on water, 
BO we can make a solid which is heavier than air 
rise from the ground and remain suspondod in the 
air. We have only to apply the same principle 
and devise a means of making the solid displace 
a far larger volume of air than its own volume. 
This is done in 

The Balloon, which consist« of a very large, 
light, and nearly spherical silken envelope. This 
is filled with a gas such as hydrogen or coal 
gas, which is very many times lighter than air. 
To the envelope is attached a light car capable 
of holding one or more persons. Provided the 
gas bag is sufficiently large, w© have all the 
conditions necessary to cause the entire arrange- 
ment to rise from the ground to a height which 
will be considered presently. For example, sup- 
pose the gas bag to be a sphere of 7 metre 
radius. Its volume, when fully inflated, will 


be i.e. 


4 ^ 22 ^( 700 )* 
3 7 1 


c.c. 
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Now 1 o.c. of air weighs *0013 gramme. The 
weight of air displaced will therefore be 


88, AQ^x7(^(^x7QQx13 

3 


= =: 186*85 kilogrammes. 


If the gas bag is filled with hydrogen, since 
1 c.o. of hydrogen weighs *00009 gramme, the 
weight of the hydrogen will be 


3 

^ XQISt x7Q(^ x7qe) 

ioo,ociq xv^(^q 


kilos. = 12*94 kilos. 


Supposing the car and its contents to weigh 
140 kilogrammes, tho total weight of the balloon 
will be 162*04 kilos, and the resultant upward 
thrust one of (186*86— 162*94) = 3.3*01 kilo- 
grammes in weight. The balloon will, therefore, 
leave the ground with an upward acceleration f, 
given by 

33*91f; = 162*94/, or/-* 22 ( 7 . 


As the balloon rises, tho density of the air, 
and consequently the weight of the air displaced. 


achieved, tho boat would very soon “turn 
turtle.” 

When a body floating in a liquid is ^ a posi- 
tion of equilibrium, the necessary conditions are 
that the resultant force and resultant couple must 
bo zero (see p. 662). It follows, therefore, that 
in tho equilibrium position the centre of buoy- 
ancy and the centre of gravity of the body are 
in the same vertical straight line. If the body 
be pushed, vertically, further down into the liquid 
the resultant upward thrust, or the force of 
buoyancy, will be increased, and will therefore 
tend to raise the body back again to its original 
position; if the body bo vertically raised from the 
liquid, the force of buoyancy will bo diminished 
and the weight of the })ody will tend to sink 
it back again to its original position. For ver- 
tical displacements 9 therefore^ the equilibrium of a 
floating body is stable. 

Lc^t us next consider a displacement produced 
by a very small rotation about a horizontal axis 
— ^in other words, a displacement produced by 
a ” pitching ” motion either sidew*ays or up and 
dowTi. Illustration (a) (Fig. 76) represents in sec- 





diminishes. The upward thnist, therefore, 
gradually decreases and the upward motion of 
the balloon will cease when it has reached such 
an altitude that the weight of air <lisplacod is 
exactly equal to that of the car plus the contents 
of the gas bag. The investigation at this point 
becomes rather complicated owing to the fact 
that at the now altitude tho atmospheric pres- 
sure is loss than it was at the commencement of 
the ascent. The hydrogen will, therefore, ex- 
pand and the envelope will displace a larger 
volume of air than it did at first. Temfjeraturo 
effects in accordance with Charles’ Law still 
further oompHcato the problem, and if the 
altitude is groat the diminution in tho value of 
g must also be taken into account. 

Stability of Floating Bodies. — In the pre- 
ceding remarks, only the conditions necessary 
to cause a bo<iy to float in a liquid have been 
considered. For practical . purposes such as 
shipbuilding, more than this is required, viz. 
stable equilibrium, so that if the boat is slightly 
displaced from its position of equilibrium, forces 
should come into play which will turn the boat 
Back into its original position. Unless this is 


tion tho equilibrhim position, the centre of gravity 
G of the body and the centre of buoyancy H, 
being in the same vertical straight lino. Illustra- 
tion (b) reprosonts the position produced by a 
small rotation about tho horizontal axis AX.^ 
In this position, iht^ position of G has remained 
unchanged with reference to tho body it«elf, but 
that of H has moved to H'. If a vertical line 
H'M be drawn to intersect the line HG (the 
lino joining tho original centre of buoyancy 
with the centre of gravity) in M, so that M is 
above G, then tho forces acting are; (1) a 
force through G equal to the weight of the 
body acting vortiically downwards, and (2) an 
equal force through acting vertically up- 
wards. Those constitute a couple tending to 
turn the body hack again to its original position 
of equilibrium. If, however, G is situated high 
up and H low down, so that H^M intersects the 
line HG in a point M situated below G, as illus- 
trated in (c), then the resulting couple will have 
the effect of tending to turn the body still further 

1 The rotation must be a small one, because we are going 
to assume that the volume of liquid displaced remalna the 
aame. 
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away from Ua original position of equUibrimyi. 
M is called the metacenire^ and the condition 
for stable equilibrium is that the metacentre must 
be situated above the centre of gravity of the body. 
If M coincides with G, the equilibrium i^ neutral. 

The problem, therefore, resolves itself into 
one of determining the position of the inota- 
centre, a matter of some difficulty, its position 
depending chiefly on the sliape of the body. 
We see at once, however, that to ensure the 
stability of a floating body, its centre of gravity 
must bo kept as low as possible. To do this, a 
ship always carries ballast when short of cargo. 

Aviation. — ^The problems oormected with 
flight are numerous and still in the experi- 
mental stage. The science of aerodynamics is 
as yot imperfect, and the greater part of all 
true experimental work still has to be carritnl 
out by the pilot whose laboratory is the air 
itself, wherein he puts theories to the crucial 
tost of practice. 

Restricting oursidvos to fundamentals, the 
problem of aviation is of a twofold nature : 
(1) the problem of supporting the machine in 
the air, and (2) the problem of driving it in any 
desired direction and at any desired altitude. 
The attempt to solve the first problem has re- 
sulted in two types of machino ; (a) the lightcr- 
than-air machine, and (6) the heavier- than -air 
machino. 

The balloon is an example of typo (a). The 
largo envelope when inflated with a light gas 
such as coal-gas makes the whole combination 
lighter than tlie air it displaces, and “ up ” it 
goes. But the pilot has no control ovor it ; it 
is at the mercy of the winds. All ho can do is 
to rise higher by throwing out ballast, or sink 
lower by pulling a valve -which allows some of 
the gas to oscapo. In this way ho s<^ek8 an 
altitude where the air currents should happen 
to bo favourable. For purposes of aviation the 
balloon is therefore a very crude arrangement. 

The airship, or the dirigible, is another example 
of typo (a). In this machine the double problem 
is solved by two distinct moans, viz. a gas bag 
to provide the necessary “ lift,” and a propeller 
worked by an engine to drive the machint) 
forward. The gas bag is cigar-shaix^d instead 
of circular, as in the balloon, so as to reduce 
head resistance. A car miming lengthwise is 
suspended from the envelope, and carries the 
passengers and necessary engines. The action 
of the propeller is such as to throw the air 
astern, and the reaction (Law 3) drives the air- 
ship forward. Rudders are also provided which 
act in the same manner as in a boat — ^tho rudder 
offers a large surface to the fluid so as to resist 
the motion in the original direction, and the 
reaction slowly turns the head of the boat in 
the desired direction. Height control is in large 
mtasure attained by the provision of fins or 
rudder-lUce balancing surfaces. The airahip thus 
gives the pilot good control ; it is also safe as 
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long as the gas bag is sound. But these advan- 
tages are more tlian counterbalanced by many 
obvious disadvantages. It is bulky and ffimsy — 
at high velocities the gas envelope and structure 
generally, cannot sustain the necessary stresses ; 
it opposes a great resistance to rapid motion ; 
it takes time to inflate ; it is very expensive, a 
single inflation of a Zeppelin with gas costing 
betwixui £200 and £300, and the envelope only 
retains the gas for a limited period, besides many 
other disadvantages. 

The aeroplane is a heavier-than-air machine 
— that is, its weight is greater than that of the 
air it displaces. In structure it closely re- 
sembles that of a bird — a long body with a long 
“ wing ” or plane placed symmetrically on each 
side of the body. This machino solves problems 
(I) and (2) siimiltanoously, and depends on the 
principle that action anti reaction are equal and 
opposite. In the case of a bird, the flapping 
wings drive the air downwards with groat force 
and the reaction floats tlio bird in the air. 
Some of the air is also driven astern and the 
reaction 1 1 rives the bird ahead. So with the 
aeroplane. 

All aeroplane is supplied with a propeller 
made to turn very rapidly by an engine ; the 
reaction of the air on the propeller drives the 
aeroplane forward. The large planes or wings, 
tilted at an angle to the din.'ction of flight, 
moot with a resistance to this forward motion. 
This resistance resolves into two forces (Fig. 77), 



one tangential to the plane v'hich has practically 
no effect, and one vertically upwards, called the 
upward thrust, and denoted in the figure by T. 
It is this upward thrust which, if sufficiently 
groat, supports the machine in the air. 

Owing to the resistance of the air, a stream 
of air will be pushed downward by the plane 
as the latter drives forward. If a is the angle 



of the plane, Le. the angle which the plane 
makes with its line of flight, and v the forward 
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velocity of the piano, then Va» l^ho velocity with 
which the air is forced down, is given by 

-jj-a-ton a, or 

v^-vtana . . . (i). (see Fig. 78) 

If mis the mass of nir (in lbs.) driven downwards 
in a second, then, since the force varies as tho 
momeiitiirn geiieratetl in unit time (Newton’s 
Second Law), 

T (in pouncUils)=w xv^ 
or T (in Iba.)—- 

and this must be equal to the weight w (in 
lbs.) of the machine together with its contents. 

m xv^~w.g. . . . (ii). 

Each plane is built in tlio form of a rectangle 
of length I and breadth b (Fig. 79). If A is the 
area swept out by the plane in a second, then 

A-^v.l , . . (iii). 

If Q is the density of the air and p tho height of 



a 


Required an aeroplane to weigh (with contents) 
600 lbs. and to travel at 60 feet a second 
(34* 1 miles an hour approx. ). Suppose a to be 10®. 
Then 

sin a~*174 and tan a —•176, 

^ (from equation v) 
r® tan* a x 6 sm a x*08. ' ^ 


600 x 32 

(60)* X (-176)* X 6 X •! 74 X -08 


= 49*5 ft, nearly. 


Hence such a machine would require two 
pianos (one each side of tho body) each of about 
26-ft. span, or four planes each of about 
12 1 -ft. span. 

This is on the assumption that the air is still. 
Allowance can, however, be made for the power 
of the wind. Thus for the purpose of calculating 
the lift or upward thrust, in the case of a 
machine travelling with a vi>locity of 60 feet a 
second against a wind of 30 feet a second, 
V must bo taken as 80 feet a second. Tho pilot 
makes allowance for tho wind by altering tho 
tilt of his machine and thus increasing or de- 
creasing tho factor p. 

In practice the planes of tho aoT’oplano are 
cur\'ed, thus imitating the wings of a bird, as 
shown in section in Fig. 80 ; it has been found 
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Fia. 79. 

C above D, measured perpendicular to tho line 
of flight (Fig. 79), then 

p —h sin a 

and m^v^xAxpxQ . . . (iv). 

Substituting from (iii) and pv) in (ii), we 
have 

x.Q — w.g, 

and substituting from (1) wo have 

V* tan* axlxp xQ —w.g, 

and since for horizontal flight p=~h sin a, 

V* tan* a X ^ X 6 sin a xQ^w.g. . . . (v). 

In constructing an aeroplane, we must know 
its total weight (with passengers, engine, &c.) 
and the velocity to be attained. Equation (v) 
will then help us to find “ L” the span of wing 
required. In actual practice the breadth “ h ” 
is usually 6 feet, and a varies from 1° to about 
14®. Q is about *08, i.e, 1 cubic foot of air 
weighs *08 lb. To take a concrete example: 


to give greater lifting effect and loss “back 
pull.” The machine is also provided with 
rudders which work in two pianos — in the hori- 
zontal aiul vertical planes. The former turns 
tho machine to iVie right or loft, while the latter 
will tilt it so as to increase or decrease the 
angle a which the plane makes with its line of 

flight. Since tho upward thrust ~ 

an increase in a gives a greater upward “ lift ’* 
and tho machine accordingly rises to a higher 
altitude, while a decrease in a results in a de- 
crease of lift and the machine drops to a lower 
altitude. 

From the preceding theory it is also evident 
that the machine will not leave the ground 
until a certain minimum velocity has been first 
attained. An aeroplane is consequently pro- 
vided with three wheels ; when the propeller is 
started the machine is first driven along the 
ground, and when the required minimum velocity 
has been attained the aeroplane will rise slightly ; 
the pilot then makes use of his vertical rudder 
to tilt his machine up a little and so further 
increase the upward thrust on his planes and 
thus soar into the air. 
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It is impossible in a short article such as this 
to deal with any of tho numerous problems that 
present themselves in connection with tho aero- 
plane, such as air ** pockets,"’ form and size of 
engine, form of propeller, head resistance, &o. 
Tho reader interested in the subject will find a 
list of books in the Heading Course to which he 
can refer. 

In conclusion, I may add that there is little 
hope that flying machines will over be small in 
size. Air being about g^th part of tho weight 
of water, both the propeller and plants must be 
large so as to act on an enormous volume of 
air in order to put any appreciable weight of it 
in motion. Nature herself is limited by this 
fact, for the largest birds known weigh only 
about 30 lbs. and have an enormous span of 
wing surface — 10 to 12 square feet in area. 


COURSE OF READING 

There are two sides to the study of this 
subject, tho theoretical and the practical side. 
A complete study would embrace both, start- 
ing with theory and applying the theory to 
practice. 

The principles of Mechanics are few in 
number and simple and easy to grasp. The 
reader who is content with a broad outline of 
those principles and their application should 
read : 

Experunental Mechanics, by H. S. Ball 
(Macmillan & Co.). This consists of a coiirso of 
lectures which are descriptivo and illustrated 
by numerous experiments. 

Powtj% by Charles E. Lucke (Columbia Uni- 
versity Press). Tho bulk of the siibjfHjt-mattor 
is concerned with apparatus and machinery for 
converting natural energy in any of its avail- 
able forms into usefiil work, together with ex- 
planations of tho physical processes for the 
execution of which each apparatus was do- 
vised. 

The Ronumce of Modern Mechanism, by 
Archibald Williams (Seeley & Co.), gives the 
reader interesting descriptions in non-tochnicfd 
language of machinery, moohanioal devices, and 
delicate scientific instruments. 

The theoretical study of tho subject is more 
difficult. The interpretation of the mechanical 
principles, simple in themselves, into matho- 
matioal language and the consequent manipula- 
tion of mathematical terms and quantities can 
only be achieved after long study and much 
practice. Tho subject being Applied Mathe- 
matics, it is essential first to obtain a certain 
minimum knowledge of mathematics to apply, 
just as a workman must first purchase his tools 
to apply them to his purpose. The reader who 
is content with an elementary theoretical know- 
ledge should first master some Elementary 
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Algebra, Geometry, and a little Trigonometry 
(seo p. 545). 

Armed with the knowledge thus obtaiiwxl, tlie 
student can proceed to read Elementary Me- 
chanics itself from any of the following : 

Mechanics and Hydrostatics for Beginners, by 
Lonoy. Greater detail will be found in a 
slightly more advanced form in two volumes by 
tho same author, viz. Elements of Statics and 
Elements of Dynamics, both published by tlio 
Cambridge University Press ; or Elementary 
Mechanics, by JOsaop and Havelock (G. Bell & 
Sons) ; or Elementary Mechanics, by Goodwill 
(Clarendon Proas). The ABC of Hydrodynamics, 
by Liout.-Col. R. do Villarnil (E. F. N. Spon 
& Co.). 

These books do not deal with Aviation or 
Aerodynamics. J^or this, nmd Principles oj 
Aeroplane Construction, by K. Kennedy (J. & A. 
Churchill), which gives a simple exposition of 
the pnncipk^a involved, together with numerous 
diagrams illustrating tho text ; it also contains 
practictil examples illustrating tho forinula? to 
bo applied and the calculations to be made. 
The Art of Aviation, by H. W. A. Brewer 
(Crosby, Lockwood & Sons), is of a more prac- 
tical nature. 

For a moro popular account, road Aerial 
Navigation of To-day, by Charles C. Tumor 
(Seeley & Co.), or The New Art of Flying, 
by W. KaempfTorb (Dodd, Mead & Co., New 
York). 

I have deliberately refrained from giving a long 
list of books. It is not advisable for a student 
to attempt to read many text- books on the 
subject — they are all so much alike. But 
having chosen one’s text-book, it should be 
road very carefully, anrl above all numerous 
examples should bo worked. It is a mistake 
not to do so, as examples help not only to fix 
and retain the section read, but also aid the 
student to realise points which liad not been 
prf)}X>rly grasped. Tho common experience is 
to leave a lecture or a book with the impression 
that tho subject-matter has been thoroughly 
underslood, but when an attempt is made at 
an example, it is found that some important 
step in the reasoning has either been forgotten 
or but imperfectly apprisciated. 

For a more advanced course in Mechanics 
the student must first embark on a hard course 
of reading in Advanced Mathematics. This 
should include Advanced Algebra, Trigonometry, 
Solid Geometry, Analytical Geometry, DilTe- 
nnitial and Integral Calculus, and Differential 
Eqiiations. Numerous toxt-booka are to be 
found on all those. To mention but a few ; 

Algebra, a Treatise by C. Smith ; or Advanced 
Algebra, by Hall and Knight. 

Trigonometry, Parts T. and II., by Loney. 

Solid Geometry, by C. Smith. 

Afuxlytical Geometry, “ Conic Sections,” by 
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C. Smith or by Todhuntor ; or Co-ordinate 
Oeometry^ by Loney. 

Differential and Integral Galculue, by Ed- 
wards. This also contains a few chapters on 
Differential Equations. A large and very ad- 
vanced volume on Differential Equations has 
been written by Forsyth. 

The student would, after such a course, be in 
a position to read advanced books on Mechanics 
such as the following : 

StaticB, by Loney (Cambridge University 


Press) ; or Statics^ by Lamb (Cambridge Uni- 
versity Press), which also includes Hydro- 
statics. 

Dynamics of a Particle, by Tait and Steele 
(Macmillan & Co.) ; or Dynamics of a Particle 
and of Rigid Bodies, by Loney (Cambridge 
University Press). 

Treatise on Hydromechanics, by Besant and 
Ramsey (G. Bell & Sons). 

M. Zaktraobr, B.Sc. (Lond.). 
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Introd'iiction . — Recently a young man whose 
eyesight was bod at last provided himsolf with 
suitable glasses, it was in winter, and that 
very night the heavens, as they so often are, 
were “ thick inlaid with patinos of bright gold.** 
For the first time in his life he really saw the 
stars, and so impressed was he with their beauty 
and wonder that he spent most of tho night out- 
of-doors in sheer rapture at the sight. When ho 
began to inquire at his friends, to whom such 
starlit nights were familiar, as to some of tho 
more conspicuous of the celestial objects, ho 
was surprised to find that thciy very soon came 
to tho limit of their knowlodgo. 

Such cases are doubtless not uncommon, and 
it is one of tho objects of this article to roniovo 
that rc^proach of ignorance from tho mind of tho 
intolligont observer. Man has not been content 
to admiro tho beauty of tho midnight sky ; 
its mystery has been a challenge to him in all 
ages. Though much is yet unexplained, many 
riddles have lieon solved — with no lessening of 
the sense of wonder — and in tho discovery of 
tlioso solutions tho mind of man has bccomo 
greater, and, os a sort of by-product, contri- 
butions have boon made to the store of knowledg(3 
that are proving of inestimable value to the race. 
In tho case of astronomy wisdem has been 
justified of hor children even from a material 
point of view. 

The Constellations. — Probably the first thing 
one wishes— and it is essential for our study — 
is to be able to identify tho chief constellations 
and stars. This can only bo done fully by using 
a star atlas, but in order to make this article as 
self-contained as possible the irreducible mini- 
mum is given here. 

It is very likely that on a brilliant starry 
night the sky will show such a blaze of stars 
that the Ijoginner will have some trouble in 
identifying the chief constellations. It is 
therefore advisable when possible to begin the 
study on a night when there is a certain amount 
of moonlight. This will obscure the lesser lights 
and allow tho more conspicuous ones to be more 
readily picked out (Fig. 1). 

One can hardly be wrong in assuming that 
everybody knows the Plough (1), which is part 
of the constellation Ursa Major, or tho Great 
Bear. It may not be seen in the position shown 
in the diagram, it may appear to the left or 
nght, it may be standing on its head, but on 
any clear night it is always visible somewhere. 


The two end stars are called the Pointers, 
because they point almost exactly to Polaris, 
or the Pole Star (2) which is the end star of tho 
Little Boar’s tail. At whatever time of the night 
or of the year this star is observed it is always in 
the same position, and any one facing it is 
looking due north. It is not directly overhead, 
though in tho centre of the diagram. By 
measuring the height of the Polo Star above the 
horizon the latitude of the observer can bo 



found, as is shown in th'^ Geography article. 
To an observer at the North Pole the star is 
directly overhead. As a matter of actual fact, 
the real pole of the heavens does not exactly 
coincide with the Pole Star, but for a beginner 
the difference is negligible. 

On the other side of the Pole Star from the 
Plough, and about the same distanoe away is 
tho constellation Cassiopeia (3), shaped like tho 
capital letter W, and therefore easily recognis- 
able. A largo number of the constellations take 
their names as this one does from Greek my- 
thology. 

Continuing beyond Cassiopeia to a distance 
about as great again from Polaris, you come 
to the great Square of Pegasus (4). In reality 
it is a trapezium, and one of tho four stars 
does not belong to the constellation Pegasus at 
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ail, but to the neighbouring constellation of 
Andromeda. 

Returning now to the Plough, a line continuing 
the plough handle backwards will peuss through 
Arcturus (6), one of the brightest stars in the 
hqavons, and of an orange oolt)ur. It is the 
brightest star in the constellation Bootes. 
Continuing the same curve still farther you 
come to Spica (6), in Virgo. Arcturus is promi- 
nent in Spring and Summer ; Spica is one of 
the stars of Spring. 

When Arcturus has been identified a beautiful 
semi-circular constellation of six stars can bo seen 
to the left. This is Corona Borealis (7), and 
lower down in the sky is a constellation which 
never rises high above the horizon. This is 
Scorpio, and in it is a fiery-rod star called 
Antaros (8), so called as rivalling Ares or Mai'S. 
It can only be seen in the summer months. 

The Milky Way . — In the Milky Way, which 
needs no description, one of the most brilliant 
constellations is Cygnus (0), shaped roughly like 
a cross. One of the faint stars in Cygnus is 
our nearest stellar neighbour in this hemisphere. 
Between Corona Borealis and Cygnus is Lyra, 
the brightest star of which is called Vega (10). 
Nearer the horizon than Cygnus is Aquila, 
containing Altair (11), a first magnitude star. 

Another very conspicuous object in tho sky 
is the Pleiades, or Seven Sisters (12). This is 
part of a larger constellation called Taurus, 
whose brightest star is Aldebaran (13). It is a 
red star. Tho yellowish star nearer to 
Polaris is Capella (14), which competes with 
Arcturus and Vega for the distinction of coming 
second in order of brightness among tho stars. 
It is in Auriga. 

The most brilliant constellation of all ia 
Orion (15) ; it contains two stars of the first 
magnitude and five of tho second. Not-e that tho 
term magnitude applies only to brightness, and 
has no reference to size. The three, slanting 
downwards in the middle, representing the belt 
of Orion, point to Sirius (16), much the brightest 
star in the heavens. Orion and Sirius contribute 
greatly to the glory of the winter sky. Higher 
in tho sky than Sirius are Castor and Pollux (17), 
lower than these is Procyon (18), and Regulus 
(19), a first magnitude star in Leo, is to the loft. 

Any one who has made himself familiar with 
these will find no difficulty in completing for 
himself the topography of tho heavens. But 
there is no good whatever in merely reading the 
pages of a text-book or of this article ; advan- 
tage must be taken of every starry night to 
study the constellations till they are fixed in the 
mind. A few further remarks may be given as 
a help in attaining this object. 

If you can find a friend with whom to work 
you will both lighten the labour, such as it is, 
and at the same time greatly increase the 
intereet. Note that though all the stars shown 


in the diagram are visible at some time or other 
in Britain, they are not all visible on any one 
night. Some stars are circumpolar, including 
the Plough, Cassiopeia, Capella, and Vega, and 
these are always visible, but the two lastr may 
lie so near the horizon aa to be practically 
invisible, especially in the south of England. 
The stars which are not circumpolar are below 
tho horizon during some part of the day or night. 
If you watch the sky for an hour or two at 
night you will find that the stars on the eastern 
horizon are rising higher in the sky, while those 
on the western horizon are sinking lower and 
eventually setting. The circumpolar stars, on 
the other hand, wheel majestically round tho 
pole star, but never sot. Thus when Milton’s 
11 Penseroso ouiwatches the Boar he spends the 
whole night in meditation. 

Camera Records . — Any one with a camera may 
make a most interesting record of the nightly 
movement of tho lieavens. If the camera is 
pointed to the Polo Star and tho film exposed 
for a few hours Cfich star will trace out on tho 
film a part of a circle depending in length on 
the time of exposure. 

The whole diagram, then, rotates in the 
direction shown l>y tho arrows, and the rotation 
is coniplotod once in a sidereal day. Tho 
difference in time botwoeri a sidereal and a solar 
day is easily found. If from any definite point 
of observation a star is seen, in a particular 
place that can bo noted with some accuracy, 
exactly above a church sj)ire, say, and tho time 
at which it is in that position noted for several 
successive nights, then tho time between two 
successive similar positions of the star is a 
sidereal day, and by comparing it with the time 
recorded by your watch you can find the dif- 
ference between a sidereal ami a solar day. In ob- 
servatories, clocks keeping sidereal time are used. 

One very definite direction as to using the 
<liagrain may bo allowed. Stand so €ts to faco 
south. Lie on your back and hold tho diagram 
over your hood. Turn it rtmnd until the Plough 
is in its proper relative position. Then tho 
other stars are also in then’r proper position. 
Tho exercise of a little imagination will save 
the trouble of adopting any inconvenient 
posture. It is important to notice that the right- 
hand side of the diagram represents the western 
horizon and not the eastern. 

Mention may bo mode of a very ingenious and 
inexpensive chart — Philips* Planisphere — ^which 
shows the principal stars visible for every hour 
of the year. 

The beginner may, indeed generally will, see 
one or more bright objects not mentioned in 
the above account, brighter than most of the 
stars. These are planets. If there is any 
uncertainty as to whether it is a planet that is 
observed a few will settle the matter, for 
the planets do nob keep the same relative 
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distance from the stars, and this shifting of 
position is decisive. 

Features of the Constellations. — When onco 
the constellations have been idontiilod an opera- 
or fiefd-glass or a small telescope will reveal 
much of great interest. The Pleicwles, for in- 
stance, are remarkably beautiful seen in that 
way. In Orion is to be seen the finest nebula 
in the heavens. Below the belt of Orion are 
to be seen throe stars stretching downwards — 
the sword of Orion. Even with the naked eye 
on a clear night a certain indistinctness may 
be seen around the middle star of the sword, 
and with an opera-glass this is seen to be a 
cloudy light. As a photographic object this 
is one of the most wonderful that the heavens 
can show. In Andromeda is another nebula 
that is visible to the unaided eye, and is seen 
well with a binocular. Thou there are many 
star clusters that well reward the observer for 
his paiiLS in seeking them. One of the.so is in 
Perseus, to the left of Cassiopeia. If the first 
limb of the W of the latter coils tellat ion is 
bisected at right angles the bisector will lead 
you to the cluster, which is* a double one, visible 
to the naked eye, and a wonderful sight oven 
with a field-glass. Another iritorostirig occupa- 
tion is the search for double stars. There is an 
enormous number of these, and some are visible 
with very low magnification, one or two with 
the naked eye. A numbor of tho stars in the 
constellation Lyra arc double, ono of tho most 
interesting of thorn is Epsilon Lyrm, which is 
close to the top left-hand corner of Vega. Each 
component of the double is really itself double, 
as seen under high magnification. The second 
star to tho loft of Vega also is a double, visildo 
to the naked eye. 

The beginner must be warned that it is not 
a very easy matter to find a nebula or cluster 
or double with a binocular or small telescope. 
Its position may look simple enough on a chart, 
but when it comes to directing the glass to tho 
heavens all sorts of irritating difficulties may 
arise. These can be overcome with patience 
and perseverance. Do not let uncertainty 
about the oonstollations be one of theso diffi- 
culties. If you’re not sure which is Vega, you 
are likely to be only half-hearted in your 
search for Epsilon Lyrao. If you have a 
small telescope by all means get a stand for it 
if you can ; the swaying and shaking of tho 
instrument when held in the hand adds enor- 
mously to the trouble, and causes unnecessary 
exasperation. But steady persistence will 
eventually have its reward. 

Once you have done this work, which ought 
to give you many an evening’s pleasure, you 
will find yourself asking all sorts of questions. 
What is a nebula ? Are the double stars really 
double or are they simply stars which happen 
to be near each other in the line of vision ? 
What is the explanation of tho colours of the 


stars ? Are their distances known, and if so, 
how ? What is the Milky Way ? Do tho stars 
move at all ? Why do tho planets appear to 
change their position ? What do we know of 
tho moon, of tho sun ? These and hosts of other 
questions will rise in the mind, and when that 
is so you are ready for a more systematic study 
of Astronomy. 


THE SOLAR SYSTEM 


Mention has already boon made of the planets, 
and as theso form part of the Solar System, and 
as our own e»uth is ono of them, it is with this 
system tliat vve shall begin. 

Certain facts must bo stated, and wherever 
figures are stated the idea is not so much to give 
exact numbers as to enable the student to form 
as accurate a mental picture as possible of the 
system in its entirety. 

The Planets. — The monarch of tho system 
is tho Sun, round which all tho planets revolve. 
Theso planets are eight in number, four of them 
from their general rc'semblanco in many respects 
to our earth are called terrestrial planets ; the 
other four, from their great size are called major 
planets. Their names, beginning with the one 
nearest the sun, aro Mercury, Venus, the Earth, 
Mars — theso are tho terrestrial planets — Jupiter, 
Saturn, Uranus, and Neptune. The first thing 
to be noted about those is that they all revolve 
round the sun in nearly tho same piano. Sup- 
pose we could rise above tho solar system so that 
we were looking down at all the north poles of 
the planets, let us try to imagine what tho 
appearance would be. Think of a clock face 
13 feet in diameter with eight hands so fine as 
to bo invisible. Mercury would be at tho tip 
of the first hand, 1 inch long. The next hand, 
nearly 2 inches long, would have Venus at its 
end ; then would come tho Earth, just over 2J 
inches from tho centre, followed by 


Mars, almost 
Jupiter over 
Saturn over 
Uranus over 


4 inches 

1 foot 1 inch 

2 feet 

4 feet, and lastly 


Neptune, at tho extreme limit of tho face. 
They would all bo revolving in a direction op- 
posite the usual movement of tho hands of a 
clock. Now as to their rates of movement. In 
watching the clock lot us hurry up our earth 
HO that she goes once round in an hour instead of 
in a year. Then the times taken by tho various 
members of our model would be as follows : 


Mercury • 

Bays 

Hours 

• « 

Mins. 

14 

Sees. 

24 

Venus 

• • • 

• • 

37 

12 

Earth 

• • • 

1 


• . 

Mara . • 

• • • 

1 

52 

48 

Jupiter . 

• • e 

11 

61 

36 

Saturn . 

• 1 

5 

27 

36 

Uranus . 

. 3 

12 

1 

12 

Neptune 

. 6 

20 

46 

48 
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Not; only do all the planets revolve round 
the sun in the same direction ; they are also 
spinning round each on its own axis, and this 
rotation is in the same direction too — i.e. from 
west to east. It is as if a waltzor were “ re- 
versing,” but going round the room in the usual 
direction. Further, all the planets but two. 
Mercury and Venus, havo satellites, and these 
revolve round thoir respoctivo planets, with 
exceptions to bo mentioned later, in a similar 
direction. 

Our illustration (Fig. 2) is an imperfect one in 
important rospoota. In the first place, with the 
scale we have adopted, the sun, which could 
comfortably swallow up all the planets and 
scarcely know the difference, would be so small 
that the tiniest pencil-dot would be ridiculously 
large. The sizes will bo dealt with later. 



Secondly, although the planets have been re- 
presented as moving in the same plane, this is 
not quite the case. If two post cards are cut 
half through the middle they can bo fitted to- 
gether, as in diagram. Then if the earth is sup- 
posed to describe a circle along the surface of 
card A, the other planets will move along other 
cards, such as B. The deviation from the plane 
in which the earth moves — called the plane of 
the ecliptic — is greatest in the case of Mercury; 
in its case the distance, d, between the cards 
would be rather less than J of an inch. If our 
model clock had a gloss face, then to allow the 
planets free play there would have to bo a space 
of nearly 10 inches botwoon the actual face and 
the glass. Were the model a pocket on© like a 
watch, then ^ of an inch botwoon the face and 
the glass would give ample room for the work- 
ing of the whole system. 

Paths of the Planets.— We have assumed that 
the system is a series of concentric circles, with 
the sun at the centre. 
But in reality the paths 
described by the planets 
are not circles at all, but 
ollipsoB. An ellipse is an 
easy figure to draw. Tie 
the two ends of a piece 
of thread together and 
pass the loop thus 
formed over two pins or 
drawing-pins fixed any 
Flo. 8 . convenient distance a- 

part. Insert a pencil in 
the loop and stretch the thread tight. Vhule the 
thread is kept tight the pencil will trace out an 
ellipse (Fig. 3). The greater the distance be- 


tween the two pins the flatter is the figure, and 
on the other hand, the closer the pins are the 
more nearly will the figure correspond to a 
circle. The pins represent the foci of the 
ellipse, and the sun is at a focus, and not at 
the centre. The deviation from the circular is 
greatest in the case of Mercury, a good deal the 
greatest, and therefore the relative distance 
apart of the foci is also the greatest. In the 
figure w© have been imagining, the sun ought 
not to be in the centre, but as in diagram • 



or rather, keeping the sun in the centre of our 
clock, the whole of Mercury’s orbit ought to bo 
shifted considerably to the loft (Fig. 4). 

The above figure is circular ; all that has been 
done is to rectify the position of the sun. The 
true shape of the or) jit is shown on a larger 
scale. Close examination will reveal that it is 
not circular (Fig. 5). 



o* 

FiQ. 5. 


You will notice a considerable gap between 
Mars and Jupiter, If to each of the series of 
figures 0, 3, 6, 12, 24, 48, Ac., the number 4 be 
added, the resultant series 4, 7, 10, 16, Ac., will 
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represent fairly aocurately the relative dis- 
tances of the planets with the exception of 
Neptune, which is much too near. But there 
is no planet at the distance represented by the 
number 28. This has led astronomers in the 
past to suspect that there might be an undis- 
covered planet in the vacant space. A search 
of the heavens has revealed that in place of a 
single planet occupying this space there is a 
swarm of small bodies known a« planetoids. It 
looks as if those bodies, during the formation 
of the solar system, had somehow failed to 
coalesce into a single planet. One of them, 
Eros, is of considerable interest. It describes 
an ellipse of great eccentricity — that is, its foci 
are very far apart, so much so that its path 
actually interlaces the path of Mars, and it 
therefore comes nearer the earth during part of 
its coui’se than Mars does. This fact has proved 
valuable to astronomers in determining the dis- 
tance of the sun from us, and the actual dis- 
tances of the planets. 

Sizes of the Planets. — ^Wo now come to the 
question of the sizes of the planets. First of 
all lot us see what in round numbers their o^ctucJ 
sizes are : 


Planet 


Diameter 

Mercury . 

. 

, 2,750 miles 

Venus 

, 

. 7.800 „ 

Earth 

, 

. 8,000 „ 

Mars 


. 4,360 „ 

Jupiter 


. 87,000 „ 

Saturn 


. 73,000 „ 

Uranus 


. 34,900 „ 

Neptune . 


. 32,900 „ 

(Eros probably about 20 miles) 


These figures roally convey little idea of the 
relative dimensions ; the student is therefore 
advised to draw for himself circles representing 
the different planete. Take, say, of an inch 
to represent 1000 miles ; then the diameter of 
the earth would be A of an inch, Jupiter, the 
largest, would be 8/^ inches. If you haven’t 
paper large enough to hold this you must alter 
your scale. The diameter of the sun is 860,500 
iriles, and you con estimate for yourself what 
size of a sheet you would require to contain the 
sun on this scale. 

But there is a general tendency to estimate 
wrongly the volume of a sphere when its dia- 
meter is seen, and it is therefore advisable to 
deal, not with circles, but with actual objects. 
Let an orange, or a tennis ball, or a pill, or any 
convenient round object, stand for one of the 
planets, and find other objects corresponding 
to the other planets. It may help some to 
know that the dianneter of a sphere is con- 
veniently measured by placing it between two 
cubes, blocks of wood, cardboard boxes, or the 
like, and measuring the distance between the 
bloohs. To get suitable spheres, it is a good 
plan to invade the nearest toy -shop and go over 


the stock of india-rubber balls. To show how 
easily one may go wrong from simply looking 
at the diameters, lot us take the case of Mars 
and the earth. The diameter of Mars, you will 
see, is a little over half that of the earth. Now 
take a tennis ball to represent the earth, how 
will a golf ball do for Mars ? It is considerably 
too big. With the outer cover removed it is 
just about right. Mercury is on this scale a 
ball J of an inch in diameter. Try if a marble 
will do. Will a football do for Neptune, just 
under 11 inches ? As for the sun, as it would bo 
21 feet in diamoior it would require a hall to hold 
it. On the same scale the earth would be nearly 
J a mile from the siin and the limits of the solar 
system would be nearly 14 miles away from the 
sun, that is, if Neptune is taken as the limit, 
w’’hich leaves out of account the possibility of dis- 
covering another planet beyond Neptune, and 
also ignores tho comets which form part of the 
system, and which will be discussed later. 

Now that a general idea of the solar system 
has been given, something must be said about 
tlie members of the system. And naturally 
we shall start with tho earth, not only as being 
our abode, but because in discussing it we shall 
find out some of the principles which have led 
to the discovery of the fEicts that have been 
mentioned about the system generally. 

THE EARTH 

The original conception of the earth as flat 
was a natural one ; but oven in very early times 
it camo to bo surmised that it was actually a 
globe. Tho absence of experimental proof and 
other causes led to this truth dropping into 
obscurity, and its re-emergence was one of tho 
signs of the close of the Middle Ages. There are 
numerous familiar evidences against flatness, 
such as the manner in which ships disappear 
w^hen sailing away from an observer, the circular 
shadow of the earth on the moon during an 
eclipse of the moon, the circular shape of the 
horizon when no irregularities obstruct the view, 
the fact that when throe ports of equal height 
are placed in a lino at distances a mile apart the 
middle one is seen to be eight inches above the 
others. Notice that it is no proof to say that 
ships have sailed round the world : they could 
just as easily do so if the ocean were a basin 
with tho North Polo in the middle. The most 
complete and rigorous proof can be expressed 
in this way. When a traveller goes north by 
equal stages, the altitude of the Pole Star (or, 
to be correct, the Polo of tho sky) increases by 
equal amounts; and when two travellers some 
distance apart go northwards keeping abreast 
of each other, they approach each oth(?r at a 
rate that can only be explained on the assump- 
tion that the earth is a sphere. Tho mathe- 
matical proof of this need not detain us hero. 

Both theory and experiment show that the 
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earth is not truly spherical, but is somewhat 
flattened at the poles. 

The size of the earth is determined by measure- 
ment of lines running in uniform directions 
(Fig. 6). These linos are arcs of circles, and are 
measured by the method known as triangulation. 
To get the distance between A and B, a base lino 
eight miles or so in length is measured with the 


B 



greatest care, and by measuring the angles o, 
b, &o., Bis at last reached. Once the arc is known, 
the circumference of the circle can bo found, and 
from this the diameter. The equatorial dia- 
meter has been found to bo almost 7926 miltis, 
and the polar diameter about 27 miles less. 
More exact measurements later show that there 
are minute deviations from accurate circular 
shape. It is interesting to know that on the 
accurate measurement of the original base lines 
depends the accuracy of all celestial measure- 
ments. 

Mass of the Earth. — ^Tho next question that 
arises is, What is the mass of the earth ? The 
beat way in which to express the answer is to 
say how much heavier it is, bulk for bulk, than 
water. Obviously this is not an easy problem, 
and the method employed for its solution de- 
pends on the Law of Gravitation enunciated by 
Newton. This law states that “ every particle 
in the universe attrcicts every other particle 
with a force that varies directly os the product of 
their masses and inversely as the square of their 
distance apart.” The discovery of the law is 
Newton’s greatest achievement. Only now are 
scientists beginning to think they are on the 
track of any explanation of it. It has been 
applied to the unravelling of the secrets of 
astronomy with marvellous success ; and yet 
astronomers are beginning to suspect that even 
this law has not said the last word in the rela- 
tions between bodies. 

A general idea of two different methods 
employed to “ weigh the earth ” may now be 
given. Mathematical details would occupy us 
too long (Pig. 7). (1 ) When a plumb-line is freely 
suspended, the weight hangs vertically down- 
wards under the attraction of gravity. But 
when this is done in the neighbourhood of a 
mountain, the line is deflected from the true 


vertical, because of the attraction exerted by 
the mountain. This deflection can be measured 
and the mass of the mountain estimated, and in 



this way the relative attracting powers of the 
earth and the mountain can be found. The 
experiment has V)eon done in the case of 
Schiehallion and other mountains. 

(2) Weights A and B are counterpoised in a 
balance (Fig. 8). Then a mass of load is intro- 
duced below the pan containing A. According to 
Newton’s law, the extra mass below A will exert 
an extra pull on that pan of the balance, and 
A will appear heavier. If the lead be now intro- 
duced below the pan containing B, it in its turn 


© 

Fla, 8. 

will appear the heavier. Thus the pull of the 
earth can bo compared with tho pull of the lead. 
It is obvious that so delicate an experiment as 
this is not the simple affair here described, and 
has demanded the greatest ingenuity to over- 
come tho difficult ioH involved. 

As a result of these and other methods the 
earth has boon found to be 6*6 times as heavy 
as water. This is considerably heavier than the 
usual weight of the rocks of the crust of the 
earth. Either tho interior of tho globe is made 
up of intrinsically heavier material, or there is 
a great increase of density owing to the pressure 
to which the interior is subjected, or both factors 
may come into play. 

Rotation of the Earth. — Anyone who has been 
in a steamboat leaving a pier must often have 
seen the pier to all appearance floating away 
from him. To all children in. a train the tele- 
graph poles seem to be rushing past, and even 
to more experienced people seated in a train at 
a station with another train on the line next 
them, it is sometimes a matter of uncertainty 
which train has started until they look at the 
platform. In the same way it was for long 
uncertain whether the sun, moon, and stars 
went round the earth or whether the earth was 
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spinning on its axis. The equatorial bulge of 
the earth and the flattening at the poles can 
only be explained on the assumption that the 
earth is rotating. The direction of the Trade 
Winds is also completely explained on the 
assumption of a rotating earth. 

“ Foucault’s Pendulum ” gives an experi- 
mental proof of rotation. Such a pendulum 
is easily made. It depends on the principle that 
when once a pendulum is set swinging it tends 
to continue swinging in the same plane. A 
bicycle ball, as used in the bearings, is soldered 
on to a brass wire shaped as in diagram. At 
the end of the wire a weight is fixed. The ball 
ia supported on a glass slip. The weight is 
pulled aside and fixed in position by a thread 
(Fig. 9). When the thread ia quite steady, it is 
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burned, and the pendulum is free to swing. The 
pendulum will appear to deviate steadily from 
its original position, but what is happening in 
reality is that the earth ia steadily turning 
away beneath it. 

Revolution of the Earth. — Long - contimuMl 
observation of the planets only served to in- 
crease the difficulty of explaining thtiir move- 
ments among the stars — i.r. their movements 
against the background of stars. Leaving out 
of account the ancient Greek astronomers, it 
is to Copernicus (died 1543) that wo owe the 
true solution of the problem, for it was he who 
showed that the irregularities of motion could 
bo best explained on the assumption that the 
sun and not the earth is the centre of the solar 
system. Later, Galileo showed the superiority 
of the Copernican theory over the geocentrio 
theory of Ptolemy, which had held the field 
for about 1400 years ; and about the same time 
Kepler enunciated his famous three laws of 
planetary motions, which wore to bo afterwards 
used by Newton in confirmation of his laws. 
The first law states the elliptical shape of the 
orbit of the planets. The second is best ex- 
plained by a diagram, and deals with the rate 
of motion of every planet, for observation had 
shown that it does not move with uniform velo- 
city in its orbit. The planet moves so as to 
cover equal areas, as in diagram (Fig. 10), in equal 
times. The third law says : “ The squares of the 
periods of any two planets are to each other 
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as the cubes of their distances from the sun.” 
Those are tlie facts as established by Kepler ; 
it was left to Newton to 
provide an explanation of 
them. 

It was natural to 
assume that if t he earth 
went round the sun, then 
the stars ought to show 
some displacement of 
position during the re- 
volution. If you an^ going round a race-course, 
an outsitle object — a tree, for instance — may 
at one iiiiio be north-east, then due north, 
and again north-west. Similarly, if you fix 
the exact position of a star in spring, it may 
show seme dc'parturo from that position in 
autumn. The ancients had been able to detect 
no such thing, and that was one of the great 
arguments against the revolution theory. But 
tho invention of the telescope and the einploy- 
rntmt of more accurate methods of measurement 
might give a dilToront result. So thought 
Bradley, the Astronomer-Royal of England, 
and in 1725 he sot himself to the task. It is 
remarkable that though his attempt to prove 
the annual parallax of the stars, as it is called, 
was a total failure, ho mad© another discovery 
which itself was a proof of the revolution of the 
earth. He discovered the phenomenon known 
as the al>orration of light. Before explaining 
this it may be well to say that with increased 
power of making delicate angular measurements 
the annual parallax has now l>cen established 
in tho case of a number of stars. 

When y(m aro walking in a downpour of rain, 
if tho rain is falling straight downwards, you 
have to hold your sheltering umbrella a little in 
advance t)f you, and the ftvstor you walk tho 
more you have to incline your umbrella. For 
your motion makes tho rain, as far os you are 
concerned, scorn to como in a slanting direction. 
Similarly, one sees that on a quickly moving 
train the rain-drops describe a slanting course 
down the window-pane. Other examples of 
the same kind will readily occur to you. The 
phenomenon Bradley discovered was something 
of this nature. To see a star, you must look 
along tho rays of light in the direction in which 
they come to you. Now, if you consider a par- 
ticular star, for simplicity in the same plane as 
tho earth’s path round the sun, it is evident that, 
if the earth goes round the sun, it will at one 
particular point of its motion be going straight 
towards tho star, after a quarter of a revolution 
it will be cutting right across the path made 
by tho star’s rays, another quarter revolution 
and it is going straight away from the star, still 
another quarter revolution and it is again cutting 
across the path of the rays, but this time in the 
opposite direction. In the first and third cases 
there will be no apparent slanting of the star's 
rays and the star will be seen in its ct>rrect posi- 
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tion, but in the second and fourth cases there 
will be a slanting of the rays, the telescope will 
have to be inclined forward* as the umbrella haa 
to be ; but as the earth is going in exactly op- 
posite directions in the two cases, the telescope 
will be inclined accordingly in exactly opposite 
directions. This is the discovery made by 
Bradley. Tho aberration of light, or the devia- 
tion from tho true direction, is a very small 
quantity, the angular displacement is less than 
twenty-ono seconds; and when you consider 
that a Booond is the sixtieth part cf a minute 
and a minute the sixtieth part of a degree, and 
when you look at the size of a degree, on a pro- 
tractor, you can form some idea of the delicacy 
of the measurement, though, as astronomical 
measurements go, it is quite large. The parallax 
of tho stars, for example, already referred to, is 
in no case so much as one second. 

Precession and Nutation , — If we imagine tho 
earth floating round tho sun on a perfectly 
smooth sea, then, as is well known, tho North 
Pole of the earth will not be pointing directly 
upwards, but is tilted at an angle of ; half 
the equator is therefore out of tho water and 
the other half submerged. From this w*e got 
tho phenomena of tho seasons. Tho pianos of 
the equator and of the ecliptic intersect in a 
straight line. Those pianos may bo represented 
by two post cards, just as wo have done before in 
the case of the planes of the planets. Twice in 
tho year, at the spring and autumn equinox, tho 
sun is situated on the line of intersection of the 
planes. At the spring equinox the continuation 
of this line from the earth through the sun to 
the star takes you to the First Point of Aries ; 
at the autumn equinox the line takes you to the 
constollation Libra. 

But owing to the bulge at tho equator the 
moon and the sun both exert an extra pull on 
the equator and attempt to pull over tho axis of 
the earth, so that it is 


is at the other Signs of the Zodiac — Pisces, 
Aquarius, and the rest. Indeed the sun is now 
in Pisces, though tho term First Point of Aries 
is retained. This movement is called the Pro- 
cession of tho Equinoxes. 

There is still another movement due to the 
attraction of the moon on the equatorial bulge, 
called nutation, completed in about nineteen 
years. It is best seen in a figure (Fig. 11). 



Fig. 11. 


All this requires tho exorcise of a good deal 
of imagination in order to form a picture of what 
is taking place. Astronomicjal explanations and 
diagrams are notoriously difficult of comprehen- 
sion unle.s3 when so supplemented. 

Distance of the Earth from the Sun. — This 
problem ha.s been attacked in several ways. 
(1) Once the density of tho earth and its period 
of revolution are known, it is possible to cal- 
culate tho distance. (2) It can be found from 
observing tho eclipses of Jupiter’s moons. This 
observation was first used to find the velo- 
city of light ; but the velocity of light can be 
found now with great accuracy by laboratory 
experiments. Tho principle is this : The exact 
moment when one of Jupiter’s moons pa.ssos 


no longer tilted. The 
actual result is to make 
the axis of the earth de- 
scribe a circular motion, 
such as a spinning top 
does before it becomes 
absolutely steady. This 
means that though the ^ 
North Polo of the earth €» 
at present points nearly 
to the Polo Star, it has 
not always done so nor 
will always do so. It 
points in succession to 
different points in the 
heavens, describing a 
circle which takes about 



— . — ...... > to Jupiter 


25,060 years to complete. During this time behind the planet is known. But if the ocoulte- 

the equinoctial line is moving westwards and tion is observed when the earth is at the two 

the spring ^uinox will occur, not when tho sun positions of its orbit shown in the figure (Fig. 12), 

is the First Point of Aries, but when the sun there is found to be a considerable discrepancy! 
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This is due to the time the light takes in pojssing 
over the space between E| and E 2 . Since the 
velocity of light is known, it is easy to calculate 
the diameter of the earth’s orbit. (3) The 
velocity of light can bo used in another way. 
The aberration of light causes the light from a 
star to appear to come to us along the lino XB 
instead of along the line XA (Fig. 13). XA ro- 
presonta the velocity of light, the 
X angle X can bo moosurovl, and 
I thus the velocity of the earth re- 
I presented by the line BA is found. 
/ From this the total length of the 
/ orbit, and therefore the distti^ico 

/ from the sun, can bo calculated. 

/ (4) Those are all, as will bo 

I observed, indirect methods. But 

/ one direct method has boen em- 


/ I ployed with great success. From 

B ^ A Kepler’s third law it is quite 

Fia. \s, easy to find the relative dis- 
tances of the planets. Thus it is 
comparatively .simple to make a model of the solar 
.system with all tho distances relatively correct ; 
the trouble has boon to find the true scale. It is 


obvious that if any one of tho distances can be 
found, the problem is solved. Attempts wore 
made to fine! tho distance of Venus, and of Mars, 


but in these cases uncertainties arose. Tho 


planetoid Eros, which actually comes nearer 
us at one part of its course than Mars ever does, 
has l)o<ni us(h1 with remarkably successful results. 
Tho working out of this method occupied about 
ten years, but tho principle is simple (Fig. 14). 
It consists in observing Eros from two stations 
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on tho earth a.s far apart (is possible. (Of course 
in reality a great many more than two stations 
were used.) The distance between tho stations 
is known, and tho observations of the position 
of Eros give the angles of tho triangle. There- 
fore tho triangle is fully determined, and there- 
fore the distance of Eros is known. From this 
the scale of tho solar system is also known. By 
this method the mean distance of the sun is 
found to be 92,830,000 miles. 


THE MOON 

As our nearest neighbour in space and tho 
most brilliant object in the heavens at night, 
tho moon has naturally received a great amount 
of attention in all ages. The results of this 
observation can be given, but it is as well for the 
student to make as many of these observations 
for himself as he can. A good many can be 
made without the use of a telescope. For 


instance, everyone knows that tho moon rises 
somewhere in the east and sets in the west, but 
tho student ought for himself to note whether 
it passes a certain point — the meridian, say — at 
the same time every night. He ought also to 
note its position relative to the stars. If, for 
instance, a bright star (not a planet) is seen 
fairly near it, one night’s observation will settle 
whether the moon and star keep the same re- 
lative position all the time. He could observe 
tho difference in time of rising on successive 
nights and discover whether this difference is 
a constant quantity. Ho could measure tho 
height to which tho moon rises when it is duo 
south and find out if this remains constant 
during tho month, and during tho year. Nor 
will it bo diflicidt to see the relation between 
tho phases of tho moon and the position of the 
suii. By observation of the crescent moon ho 
can see whetlier the tips of the crascent over 
p()int to tho sun and explain the result of his 
observation. The markings of the lunar sur- 
face .should be observed it) make sure that tho 
moon always presents tho same face to tho 
earth. This moans that the moon makes one 
rotation round its own axis in exactly the same 
time that it makas ono revolution round tho 
earth. Some people have a difficulty in seeing 
that it rotates at all. But if it did not rotate, 
every part in succession would be visible from 
tho earth, just &s from the hub of the Great 
Wheel at Earl’s Court every part of any one of 
tho cars could bo seen as tho car revolved. 

Angidar Diameter of the Moon . — Tho sf.udcnt 
might also make an attempt to discover the 
angular diameter of tho moon. Roughly it is 
half a degree, and wif-h a theodolite it could be 
mtsasured fairly accurately, though by no means 
with the accuracy noedtsd for astronomical 
work ; but at first one wants to have a general 
idea of angular measurement, and not to attempt 
anything accurate. Even without a theodolite 
it is possible to see what is meant by the state- 
ment that the diameter of the moon is half a 
degree. Wot a piece of confetti and stick it on 
a sheet of glass. Hold it up to the full moon at 
such a distance that the moon is just covered. 
Get someone to measure with a measuring-tape 
tho distance from your eye to the glass. Trans- 
fer tho dimensions to a sheet of paper thus 
(Fig. 15) : 


Fia. 1.^ 

You can then mea.sure, or try to measure, the 
angle. Or get the sine of the angle by dividing 
the diameter of the circle by the distance from 
the eye. If you look up your result in a table 
of sines you can find the angle. The same thing 
can be done by punching a hole in a sheet of 
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cardboard like the hole punched in tramway 
tickets and holding it up to the moon. If you 
use too large a hole, the distance from the eye 
will bo too groat to transfer to paper afterwards. 

The moon is ono of the most satisfactory 
celestial objects to look at with a small telescope 
or with a field-gloss. On first seeing the moon 
in this way certain points immediately strike 
the observer. He sees that it actually is a ball. 
It appears nearer to him. The details appear 
clearer than when seen with the naked eye. But 
it does not afipear at all larger. But if, while 
the one eye is at the telescope, he opens the other 
eye, he will see at once how very much bigger 
the magnified image really is. 

Surface of the Moon.— The moon is best seen 
through a telescope when it is about tho first 
or third quarter — i.e. about half moon. It is 
then that details are most clearly shown up. 
Scottish stuflonts at least will understand what 
is meant by saying that tho general appearance 
of the surface is exceedingly like that of the 
surface of a pot of boiling porridge. It is 
covered with great numbers of what look like 
burst bubbles, large and small, sometimes one 
within the otlier, sometimes overlapping. The 
general explanation is that thaso are extinct 
volcanoes, though this explanation is not uni- 
versally accepted. When the moon is about 
half full, the shadows cast by the walls of the 
craters are easily soon ; so are the shadows cast 
by the mountain ranges. Some of tho craters 
have a central peak. The diameter of a number 
of those craters has been measured; some are 
more than 100 miles. VVe have nothing on 
earth comparable in size to those. 

When the moon is full, no one can fail to see, 
near the top if tho telesc(^po is tho usual astro- 
nomical ono which inverts tho object, near tho 
bottom in a field-glass, a crater from which 
radiate a number of bright lines, called rays. 
It looks as if one were looking at the pole of the 
moon and these were meridian lines. This is 
the crater Tycho, so named in honour of a 
celebrated Danish astronomer. Other rays aro 
to be seen radiating from (3thor craters. There 
are no analogous markings on the surface of tho 
earth, and the explanation of these rays is by 
no means certain. Other long linos are called 
rills, some straight, others curved. They seem 
to be oraoks in the surface of the moon, extend- 
ing for 150 miles sometimes. The.so form another 
puzzling feature in tho topography of the moon. 

How is it known that the moon has no 
atmosphere ? For one thing, if there were, 
the detail of the surface would sometimes be 
obscured, which it never is. For another thing, 
when the moon is not full, part of the face 
turned towards the earth is in full sunlight, part 
gets none. Were there an atmosphere, there 
would be a twilight olfect between these two 
parts, but the sunlit edge, the ** terminator,** 
is always sharply defined. And when a star is 


occulted by the moon, there is no gradual dim- 
ming of the brightness of the star as the moon 
begins to pass between it and us, the disappear- 
ance of the star is instantaneous. Then what 
has come of its atmosphere ? Perhaps it never 
had one. It may have combined with the 
material of tho moon’s crust. But most pro- 
bably it has simply escaped from tho moon. As 
we know, our atmosphere is bound to tho earth 
by the attraction of gravity. But tho attrac- 
tion of gravity in the case of tho moon is very 
much lass than in the case of the earth, and any 
particle of gas which happened to have a certain 
relatively small velocity away from the moon 
would be able to escape. 

Attraction of the Moon . — If it is a.sked, why is 
the attraction of tlio moon less than tho attrac- 
tion of tho earth, tho answer is that the attract- 
ing power, accoriling to the law of gravitation, 
depends on mass, and the mass of the moon is 
very much loss than that of the earth. This 
leads us to take up next the question of tho 
size of the moon, its mass, its distance from tho 
earth. Tho distaruie from tho earth is got by 
a set of observations such as were made in tho 
case of Kros already described. The distance 

in round numbers 240,000 miles. Once tho 
distance is known and the angular diameter is 
also known, the diameter in milc.s can bo found. 
It is 21 OH miles, rather over a quarter that of 
the earth. No other planet lias a satellite 
anywhere near a quarter of its own diameter. 
If the earth is ropf•t^sc^nted by a tennis ball as 
before, them tho moon would bo about j of an inch 
in diameter, ewul would be distant from the earth 
between (> and 7 feet. It is easy to got a marble 
of about the right size for tho moon. The mass 
of tho moon has not been so easy to discover. 
For the solution of tho problem the law of 
gravitation is brought in. It is commonly said 
that tho moon revolves round tho earth; in 
roidity tho earth and tho moon revolve round 
their common centre of gravity. If a pin is put 
through a straw almost at tho end, the earth may 
bo supposed to be at tho near end and the moon 
at the far-off end. The whole can then be 
rotated round the pin. The centre of gravity 
of the system is so near the centre of the earth 
that it is some distance under the surface. But 
this monthly revolution round the common 
centre of gravity can bo measured ; it has been 
measured in observations of the sun and in 
observing the planetoid Eros ; and the position 
of this centre of gravity depends on the mass of 
tho earth and that of the moon. In round 
numbers, tho earth is eighty times as heavy os 
the moon. Bulk for bulk, the moon is 3*4 
times as heavy as water. And the attraction 
of gravity at its surface is one-sixth that at the 
surface of the earth. A person who could clear 
a five-foot bar here could jump SO^feet high on 
the moon. 
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As has been said, tho moon oxorts an attraction 
on tho t)arth just as the earth attracts the moon. 
To this attraction^ and in a less degree to the 
attraction of the sun, the pl^f^nomena of the tides 
are due. For the fluid hydrosphere yields to 
tho attraction in a way that is impossible with 
the solid earth, and a tidal wave passes round 
tho earth twice a day. There are really two 
tidal waves at opposite sides of tho globe, and 
when we say that the waves pass round the 
earth, the true state of mattei-s is that tho earth 
is rotating, but tho attraction of the moon tends 
to keep the water from rotating, and therefore 
tho heapod-up waters appear to travel round 
tho globe in a westerly direction. Tho action 
is much too complicated to go into any further 
here. But it is to be remarked that tho friction 
of the tides has a retarding influence <jn the 
rotation of tho globe and tends to lengthen the 
day. Other influences, it may be added, tend to 
shorten the day, but on the whole it seems that 
our day is lengthening by a small amount as 
the centuries roll on. 

Similarly, tho action of tho earth on the moon, 
when the moon was in a more fluid condition 
than at present, has been to raiso tides, much 
more powerful in effect than the tides raised by 
the imxni on tho earth, and the friction of these 
tidtjs has been so great as to slow down the 
rotation of the moon until it always presentcu 
the same face to the earth. 

The Harvest Moon . — In September, as the 
twilight is deepening the full moon pours a flood 
of light over the earth. The moon on the 
average is about fifty minutes later in rising 
each night, but in this month it rises night after 
night at very nearly the same time, taking 
perhaps a week to be the usual fifty minutes 
bohiiid the first rising. This has been of great 
advantage in the old days when every minute 
of light was precious for tho ingathering of the 
harvest. This phenomenon may servo as a peg 
on which to hang the explanation of some 
points in connection with the moon’s and sun’s 
mjtion. Wo shall look at it from the stand- 
point (jf the apparent motion of the moon and 
sun. 

Let us imagine that it is possible to see the 
moon and stars, even when the sun is shining. 
Then we have to think of the heavens 8us they 
were imagined in ancient times, as a hollow 
sphere with ourselves situated at the centre. 
This sphere is in steady motion round two points 
called the celestial poles, one of these being close 
to the Polo Star, The stars near the poles 
describe small circles, as we look farther and 
farther away from the poles the stars are 
describing larger and larger circles. Midway 
between the poles is the largest circle of all. 
This is the celestial equator. If the North and 
South Poles and the plane of the equator of 
the earth were extended far enough they would 


coincide with their celestial namesakes. If the 
equator could be marked by a line in the licavcns 
it would never alter its position any more than 
the poles do. Every point in tho heavens DO* 
from the pole is on the equator. The whole of 
tho equator cannot be seen at any one time 
(except to an observer standing at one of the 
poles of the earth). 

Now suppose yourself facing east on the 21st 
of March, and waiting for the sun to rise. It 
will rise extwjtly on the celestial equator. Let 
us imagine you can see tho moon rise at exactly 
tho same place at exactly tho same time. Also 
let us fix on a star close to them as they rise. 
Tliey will sweep across the heavens and set in 
tho west. Again wait for their rising next 
morning. First tho star will rise, four minutes 
later tho sun will rise, and last the moon. But 
now neither the sun nor the moon is on the 
equator. Wo can easily mark the new positions, 
and we shall discover that Vjoth sun and moon, 
besides describing a daily circle round the earth, 
are traciiig a path among the stai-s. The sun’s 
path is a grc?at circle, and in a year it is back to 
its original position. When only six months 
have passed it is again on tho equator at a point 
opposite the first one. The moon’s path 
amongst the stars is almost tlio same as the 
sun’s, but it completes its journey among the 
stars in a month. It crosses tho equator again 
in a fortnight. In a year tho moon is nt least 
twelve times close to tho sun, and as often it is 
as far from the sun as it can get. The path 
the sun traces anioiigst the stars is called tho 
ecliptic, and tho moon’s docs not deviate much 
from it. We can easily suppostj a line tracing 
out the ecliptic on the heavens as the equator 
was traced out. This line will rotate round 
tho earth every day. 

Now if wo return to tho 21st of March the 
relation between the equator and the ecliptic 
during tho day — at 6 a.m., at noon, and at 0 r.M. 
— ^will be as shown in tho diagrams. You will 
bo able to follow the figures better if you take 
a pair of tho spring troiiscr-olipsused by cyclists, 
or make two circles to lit each other out of stout 
paper and pull them apart as shown (Fig. 16). 

Then, if the combination 
is rolled round, the relative 
motion of equator and 
ecliptic can be followed 
with ease (Fig. 17). 

The important point to 
note with regard to these 
figures representing one 
day’s motion is that in the 
morning the ecliptic is below, i.e. to tho south 
of the equator, in the evening it is to the north. 
It is also as well to reiterate that tho dotted line 
— the ecliptic — is not the daily path of tho 
sun ; when the sun rises or sets every day it is 
only a little bit farther along that line, in a 
backward direction. 
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Consider now the state of affairs in a fort- 
night's time. The sun has moved only a small 
way along the ecliptic, and at sunset, therefore, 
is not far from tho rightdiand side of the third 


on two consecutive nights, facing the eastern 
horizon and looking at tho left-hand side of the 
first figure. As before, on the first night it is just 
on the horizon, button the second (Fig. 19.) it 
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figure. But the moon has moved so far back along 
tho dotted line that it is now at the left-hand 
ttido of tho figure. It is opposite the sun, and 
therefore full. Let us look at tho moonrise on two 
(jonsecutive nights (Fig. 18). We must face the 
eastern horizon, and we are now looking at the 
left-hand side of tho third figure. On the first 
night it is just on the horizon, but on the second 
it lias moved back along its path and at the same 
time of night as before it has some distanco 
still to go before it reaches the horizon, as shown. 
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Next, and finally, consider the state of affairs 
in six months* time, i.e. in September. Tho 
sun, which at sunrise on the first occasion was 
at the left-hand point of tho first figure, has now 
travelled so far along the ecliptic us to be at the 
second point of intersection of the ecliptic and 



the equator, but this time at sunrise it is at the 
left-hand point of tho third figure, and at sunset 
it Is at the right-hand point of the first figure. 
The September full moon is of course opposite 
the sun, and is accordingly rising when the sun is 
setting. It rises at the left-hand point of the first 
figure. Onoe more let us look at the moonrise 


has moved back along it 53 path and it has some 
distanco to go before it reaches the horizon. It 
will be noted that though the distance MjMjj is 
the same in both oases yet the distanco the 
moon he» to rise (MgN) is very much smaller in 
tho second case. It is the small angle that tho 
moon’s orbit makes with the horizon that is the 
cause of the harvest moon. 

This may appear a too meticulous examina- 
tion of a somewhat unimportant phenomenon ; 
but it has boon iiiiroduc^ed purposely to induce 
the student to think out, and to visualise, as 
far as possible, the different movements of tho 
heavenly bodies. Ho will probably find it 
fatiguing work at first, but his reward will be 
tho greater when the moment of comprehension 
CO moil. 

The Spectroscope.- “Before going on to deal 
with tho sun it is necessary to indicate how the 
spectroscope has, within tho lifetime of men 
still alive, revealed to us the secrets of the con- 
stitution of the universe in a way that marks a 
new epoch in astronomy. Only tho briefest 
account is possible hero. 

We are all familiar with the rainbow, and 
know that tho colours of tho rainbow — rod, 
orange, yellow, green, blue, indigo, violet- — are 
due to the breaking-up of the white light of tho 
sun into its constituent elements. We all know 
also that tho colours of the rainbow can be pro- 
duced by passing sunlight through a triangular 
prism of glass. The same colours are seen when 
a drop of oil from a motor-car spreads oht into 
a thin film on a pool of water. They can also 
be produced by passing light through a “ dif- 
fraction grating ’* consisting of thousands of 
lines per inch ruled on glass, or by reflecting 
it from a grating ruled on speculum metal. 
These last methods are commonly used. A 
continuous spectrum like the rainbow is pro- 
duced by the light from white-hot solids or 
liquids, or from strongly heated gases if these 
are under groat pressure. 

But the spectrum of incandescent gases under 
ordinary conditions is quite different, and this 
applies to all substances in the gaseous state 
even though they are ordinarily solids in their 
natural condition on the earth. Thus, if tho 
wick of a spirit-lamp is covered with common 
salt tho flame of the lamp is intensely yellow. 
If this flame is looked at through a spectroscope 
then instead of seeing the whole sequence of 
oolours-**-red, orange, eto.**-K>niy one bright 
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lino will appear, really on image of the flame in 
the yellow part of the spectrum. When the 
light passes through a slit the image of the slit 
will be shown, and if the slit is narrow enough . 
two images and not one a|dll be seen, which 
would overlap if the slit* ere wider. Those 
two linos are always in the same part of the 
spectrum, and are always found when sodium 
is present. In this case of course the sodium 
is supplied by the common salt. Those are 
called the lines D, and D 2 . 

When the spectroscope is directed to a vacuum 
tube containing a trace of hydrogen through 
which an electric spark is passing four lines are 
seen, one rod, one between the green and blue, 
one indigo, and one violet. 

The incandescent vapo^u* of iron gives more 
than 2000 bright linos, well distributed over 
the whole range of the spectrum. Note that 
tliis applies only to the vapour of iron. Iron 
when it is white-hot gives a continuous spectrum, 
and not a line spectrum. In the same and other 
ways tlio line spectra of various terrestrial sub- 
stances can be examined. Photography has 
been applied to spectrum analysis with con- 
spicuous success. Naturally in a photograph 
tlioso linos are recognised not by their coloius 
but only by their position in the spectrum. 

The sun gives a continuous spectrum ; there- 
fore it is a white-hot solid or liquid or a gas 
under groat pressure. But its spectrum is 
crossed by a groat number of dark lines, called 
tlie Fraunhofer lines after the man who first 
made a serious examination of them. It is not 
much more than fifty years since the explanation 
of those, which has given rise to the new science 
Astrophysics, was discovered. 

The Sun’s Spectrum. — Fraunhofer observed 
that two of the dark lines were apparently in 
the position occupied by the bright lines given 
by sodium. Kirchhoff, years later, in 1850, 
found that if ordinary daylight, which gives 
the same spectrum as the sun, is passed through 
a sodium flame before being examined in a 
spectroscope, then the dark lines are replaced 
by bright lines. This showed that there is an 
exact coirespondonce between their positions. 
But he found that if a sodium flame is inter- 
posed between the sun and the spectroscope 
the lines are only intensifled in their darkness. 
Next he found that if a sodium flame is inter- 
posed between a limelight and the continuous 
spectrum it gives, then two dark lines appear 
ip this spectrum in the sodium position. It 
was thus established that a glowing gas which 
has the power of giving a bright-line spectrum 
has also the power of intercepting those lines 
in a continuous spectrum. The sodium spec- 
trum led the way in this discovery, but it has 
been established in all cases. In this manner 
it has been shown that surrounding the photo- 
sphere” of the sim, which is the part giving a 
oontinuous spectrum, is a ** reversing layer ” 


of glowing gas, containing not only sodium, 
but also iron, hydrogen, and numerous other 
terrestrial elements. One element is of interest, 
inasmuch as the solar spectrum revealed its 
existence in the sun before it was discovered 
on the earth. Its presence was indicated by a 
lino in the neighbourhood of the sodium lines, 
a line which no laboratory work with the <rr- 
restrial elements could reproduce. As belonging 
to the sun, it was called helium, the element 
which since its discovery on the earth has done 
so much to advance the knowledge of the struc- 
ture of matter. 

This reversing layer comes between us and 
the enormously brighter photosphere, but just 
at the edge of the sun there is no background 
of brighter light, and during eclipses of the sun 
there is an instant or two when the light of tho 
sun has boon cut off by the moon, and when tho 
reversing layer is not yet hidden. At such a 
moment tho dark lines of the spectrum suddenly 
flash out as bright lines. The time during 
which this flash spectrum lasts cinables tho 
thickness of the layer to be estimated. It is 
from five to six hundred miles thick. 

The spectroscope has been of inestimable 
service in other directions besides in studying 
the sun, but these must be loft till a later point, 

THE SUN 

To view the sun with tho naked eye a smoked 
or coloured glass is essential. Burning camphor 
supplies a convenient method of smoking glass. 
But except during eclipses it is of little value to 
try any naked -eye work. Occasionally a sun- 
spot may be seen without the use of a teleseoj) 0 , 
but nothing else can be done, except to observe 
tl’.e daily and annual motions of the sun. With 
a small telescope a fair amount can be observed. 
The observations are best conducted by focussing 
the image of the sun on to a sheet of paper, as 
in sketch. The cardboard surrounding tho 
telescope is to enable the sun’s image to be 
viewed in the midst of a shadow. A very short 
observation will show that the imago is drifting 
across the paper, and the telescope must bo 
moved every now and then to accommodate it 
to the new position. It is advisable to draw a 
circle on the sheet of paper just large enough to 
hold the image, and to draw two diameters at 
right angles to each other. If now one of these 
lines is made to point in the direction that the 
imagine is moving, then you have fixed the east- 
and-west direction, and the other line gives tho 
ntirth - and - south direction. Tho chances are 
that you will see one or more spots on the sun. 
Their position ought to l^e marked, and if they 
are of any size their shape drawn (Fig. 20). If 
next day you repeat the process of getting the 
cross lines into their correct position, you will 
observe that the sun-spots are not in their former 
place. They are being carried round the sun in 
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the course oi its rotation. Observations for a day 
or two will show you that the axis of rotation 
is inclined to the north-and-south line drawn 
on the paper. Prolonged examination of sun- 
spots has shown that the sun rotates on its axis 



in about twonty-fivo days, but the curious 
result has been obtained that it is moving 
faster near its equator than it does in higher 
latitudes, thus proving that it is not a rigid 
body like the earth. 

It is quite possible to see that the spots are 
not permanent features. They can be watched 
as they appear, os they change their form as 
they disappear. They evidently obey certain 
laws, though we are still in the dark as to the 
explanation of these. They attain a maximum 
every eleven years, nearly, and there is no dtmbt 
that magnotio storms on the earth have some 
close, unknown relation with sun-spot activity. 
Other solar phenomena are connected with the 
spots. As the spots are relatively dark parts 
of the surface, so there are relatively bright parts, 
called faculse, and these increase in number as 
the spots increase. Then outside the reversing 
layer there is a narrow belt of crimson light 
known as the chromosphere, which is only 
visible during total eclipse. From the chromo- 
sphere every now and then prominences shoot 
out with great rapidity, sometimes five or six 
hundred miles a second, to a distance of per- 
haps 300,000 miles. Nowadays, by means of the 
spectroscope, the prominences can be seen at any 
time. It is found that these evidences of violent 
activity vary as the sun-spots do. Beyond the 
chromosphere is the corona, a halo of pearly 
light extending sometimes for millions of miles. 
This is visible only during total eclipse, and has 
never been detected at any other time. But 
observers have remarked that the shape of the 
corona is distinctly different at times of sun- 
spot maximum from its shape at sun-spot 
minima. 

chromosphere consists of glowing gas ; 
spectroscope shows the presence of hydre^en, 


helium, and calcium chiefly. Often the materials 
of the photosphere burst their way through the 
“ reversing layer ” into the chromosphere, and 
then some of the dark Fraunhofer lines fiash out 
for a time as bright lines. 

The corona apparently consists of particles 
which reflect the sunlight, for the Fraunhofer 
lines are to be found. But the speotroscopo 
tells us there must be also incandescent solid or 
liquid particles. Lastly, there is present a gas 
giving a bright-line speotnun. This gas is 
unknown on the earth, and is called ooronium. 
What keeps the corona from falling towards 
the sun under the force of gravity ? Recently 
an approach at least to an answer has been 
found. It is now known that light exerts a 
pressure on dust particles if only they are small 
enough ; and probably the corona consists of 
particles of a size which enables light from the 
sun to drive them out into space. 

Evolution of Solar System. — ^Thero was for 
some time a great controversy between geo- 
logists and astronomers os to the evolution 
of the solar system. It arose in this way. The 
sun’s heat was supposed by astronomer to bo 
mainly produced by contraction, and by 
mathematical calculation they concluded that 
the sun has been supplying the earth with heat 
for twenty million years. This was no use to 
the geologists. Tliey demanded a hundred 
million years. So the matter stood till the 
<Hscovory of radium, and with it the discovery 
that the atom contains imprisoned an incalcul- 
able amount of energy, which in radium we so() 
in the process of being set free. This has settled 
the problem. Contraction is not the solo, per- 
haps not the main, source of the energy thc3 
sun gives forth as heat, and the premisses of the 
mathematicians wore wrong. One other source 
of heat may be mentioned. The sun may be 
gaining heat from the fall into it of matter from 
the outside in the form of metef)rite8. Wo have 
all seen for ourselves the amount of heat gene- 
rated by meteorites — ^falling stars — ^when they 
enter our atmosphere. How much the sun may 
gain in this way is quite unknown. 

An interesting proof of the sun’s rotation 
ought to bo given, as wo shall meet with the 
principle again. When a train is approaching, 
the whistle of the engine is of a higher pitch than 
when it is stationary ; when the train has passed 
and is now receding the whistle at once is lower 
in pitch. In the first case the motion of the 
train crowds the waves of sound more closely 
together; in the second the sound waves are 
lengthened out. A similar result takes place 
with light waves. Without going into detail, 
the result may be mentioned. When the source 
of light is advancing towards us the lines of the 
spectrum are shifted slightly towards the violet 
end ; when the source is receding the lines are 
shifted towards the red end. Now, as the sun 
rotates one limb is approaching us, the other is 
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receding. Applying the spootroscopo first to 
one limb and then to the other, the shift of the 
lines is easily seen, and from the amount of 
shift the rate can be calculated. The method 
is delicate enough to shoM^ the greater velocity 
of the sun in the equatorial region. 

Eclipses. — ^The essential difference between 
solar and lunar eclipses depends on the fact that 
the sun shines by its own light, while the moon 
shines by reflected light. The sun therefore is 
eclipsed only when the moon comes between it 
and the earth and shuts off its light from us. 
The moon is eclipsed when the earth comes 
between it and the sun and keeps the sun from 
shining on it. When the earth’s shadow sweeps 
over the moon every one on the earth who can 
see the moon can see its eclipse. But when the 
sun is eclipsed very few have an opportunity of 
seeing it, for the shadow cast by the moon is 
a comparatively small dot on the earth’s sur- 
face, which sweeps in a long lino across the earth. 
The position for lunar and for solar eclipses is 
shown in the diagrams (Fig. 21). 
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It is because the moon docs not revolve round 
the earth exactly in the plane of tho ecliptic 
that there is not an eclipso of each kind every 
month. If we imagine tho earth os floating round 
the sun, then its shadow sweeps round with 
it on the surface. But iit most full moons the 
moon is either a little above or a little below 
the surface, and so escapes the shadow. In tho 
same wny at new moon tho moon is either too 
high or too low to come between us and tho sun. 
Not till 1 927 will there be another total eclipso of 
tho sun visible in this country. There are always 
two eclipses of the sun every year, and there may 
be as many as four, visible in some parts of the 
globe. There are never more than two lunar 
eclipses every year, and there may bo none. 
Eclipses of the sun may be annular, when tho 
moon fails to cover the sun completely and 
leaves a ring of bright light. In that case the 
shadow of tho moon is not long enough to reach 
the earth, and the position is as in figure 

(Fig. 22). 

Total eclipses of the sun are of great interest 
and value to astronomers, the most out-of-the- 
way places are visited in order to study them, 
and elaborate preparations are made to make 


full use of the precious time of totality, never 
80 much as eiglit minutes at tho most. It is 
only then that tho corona is ever visible to 
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mortal eyes. Observers of total eclipses agree 
that the spectacle is one of the most impressive 
sights that can bo seen. 

THE PLANETS 

The further study of the individual planets 
need not detain us long. Mercury and Venus, 
the inferior planets — i.e. tho planets between 
tho earth and tho sun — can never be seen so far 
from tho sun as the superior planets. They show 
changes of phase as tho moon does. Neither 
of thorn has any accompanying satellite. Mer- 
cury is a difficult object to see even at tho 
best, being always in the glow preceding sunrise 
or succeeding sunset, but when it is seen it is 
a beautiful object. Most daily papers in their 
monthly astronomical notes tell when it is best 
to be seen. 

Venus. — The beautiful sight afforded by Venus 
when it is an evening star awakens tho admira- 
tion of even tho most ignorant observers. As 
a telescopic object it is rather unsatisfactory. 
It becomes an evening star every eighteen 
months or so, and remains so for throe or four 
months. 

Mercury always presents the same face to 
tho sun ; the same Ls probably true of Venus, 
but the latter planet has so dense a cloud-laden 
atmosphere that its period of rotation is doubt- 
ful, some astronomers holding that its rate of 
rotatioii is much the same as that of tho earth. 

Mars. — Tho planet that is the subjoct of most 
controversy is Mars, and the great question is : 
Is Mars inhabited ? Tho^problem of life in 
other worltls than ours naturally exerts the 
strongest fascination on the mind of man, and 
probably there is a more or less unconscious bias 
in tho case of most people, which leads them to 
accept proofs which are far from rigorous, and 
reject evidence to the contrary. Most people 
feel a sensible disappointment on learning that 
the majority of astronomers hold, to put it at 
its lowest, that those who maintain that there 
is life on Mars have up till now failed to prove 
their ccuse. What are the facts on which tho 
case rests ? On the surface of Mars may bo 
seen two white polar caps, which increase in 
size in winter and decrease in summer. Now, 
as these decrease, long straight lines appear on 
the surface covering the whole of tho planet like 
a network. These are supposed to be lines of 
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vegetation springing up along certain artificial 
channels. Schiaparelli was the first to see them, 
and they have been investigated for years by 
Lowell, who has found amongst other things 
that some of these canals are <ioublo. It seems 
to be generally accepted now that these “ canals ** 
do exist, in spite of the difficulty nearly every 
observer has in seeing them. Lowoll’s theory 
is that in the course of ages the water supply of 
the planet has been diminishing, and that the 
canals have boon constructed by the Martians 
to conserve and make the best use of the remain- 
ing water supply. 

Let us look at a fow of the objections to this 
theory. It is a puro assumption that the polar 
caps aro composed of water at all. Many hold 
that the temperature of Mars is so low that the 
caps aro composed of solid carbonic acid gas. 
Even if it is water, its rate of appearance and 
disappearance suggests that it is a mere coating 
of hoar frost, unable to supply any quantity 
of water. Then why are the canals so straight ? 
Nothing that wo have on earth would suggest 
that there was any sense in such a gigantic 
engineering feat. As has already been men- 
tionod, there are straight linos on the moon that 
no one can explain, yet no one has yet suggested 
that they are duo to the action of an intelli- 
geut agency. Then it is said that the Martians 
aro maintaining a fight against a disappearing 
supply of water. This is another puro assump- 
tion. It is known, moreover, that the atmos- 
phere of Mars is exceedingly rare, so rare as to 
make the development of any form of higher 
life most unlikely. And all indications point 
to the fact that it is exposed to extreme cold 
such as would probably be fatal to intelligent 
life. It is safe to conclude that the problem 
is still unsolved. 

The “ moonless Mars ” of the poets is now 
laiown to have two tiny moons, both revolving 
from wast to oeist, but the inner revolves so 
rapidly that the inhabitants, if any, will see it 
rise in the west and set in the oast twice every 
night. 

Jupiter, the giants planet, is marked by broad 
parallel bands, whose detail is constantly chang- 
ing. This has led to the supposition that they 
aro great cloud formations. One other marking 
is of interest, the “ great rod spot,” the most 
porraanent of many red spots. Observation 
has shown that Jupiter rotates more rapidly 
near the equator than in higher latitudes. The 
planet is apparently very hot, and is probably 
largely gtisoous near the surface. It has there- 
fore a long way to go before it reaches the con- 
dition of the earth. 

Four of its moons were discovered by Galileo, 
and extremely sharp eyes can sometimes detect 
them without optical aid. Eight moons are 
now‘ known, and a ninth is said to have been 
disoovered by photography this year. One is 
of great interest, inasmuch as instead of mov- 


ing from west to east in the manner characteristic 
of members of the solar system, it has a retro- 
grade motion. 

Saturn. — Anyone who has been privileged to 
see Saturn through a largo telescope has seen one 
of the most remarkable objects in the heavens. 
For Saturn is surrounded by a broad ring 
system in the plane of its equator. The inside 
ring is the crape ring, followed by a bright ring ; 
then comes a division, and an outer bright ring. 
The spectroscope has shown that the inner parts 
move faster than the outer. This system con- 
sists of swarms of solid particles uncormected 
with oeich other. 

Saturn has in addition nine satellites, one 
of which has a retrograde movement. 

Uranus was discovered in 1781, this being 
the first discovery of the kind since ancient 
times. It has four satellites, and the remark- 
able thing about those is that they do not re- 
volve in or near the plane of the planet’s orbit, 
but at approximately right aiigles to it. 

Students of the motion of Uranus found that, 
using all the data at their command, they could 
not tM)count for its path. This led them to 
suspect some disturbing agency, perhaps a 
planet outside it. Adams in England, and 
Levorrier in France, set themselves to discover 
where such a planet wu\dd bo. Working quite 
indopendontly, they fixed on the same place; 
and when that spot was examined, there was 
the planet Neptune. This planet has not yet 
completed half its coui’so round the sun since 
its discovery. It has oiio satellite, highl^^ in- 
clined to the plane of the ecliptic, and retriigrade 
ill its motion. 

Comparatively littl(3 is known of the two last 
planets, they are so distant from us. It is 
thought by some that there may bo a still more 
distant planet, but so far all efforts to find it 
have failed. 

Comets and Meteors. — Most people arc 
familiar with the traditional appearance of a 
comet, the bright head with a central nucleus, 
and the long tail streaming out from it. Few 
comets, however, are spectacular objects ; even 
Halley’s comet, looked for so eagerly, at its re- 
appearance in 1910 was a great disappointment 
to most. The important point about the tail 
is that it always points away from the sun. It 
has been conjectured that it is driven off by 
electrical repulsion, or by light pressure; but 
the whole problem is very obscure, and as- 
tronomers adopt a non-committal attitude at 
present. 

The matter of which comets are composed, 
as shown by spectroscopic examination, con- 
tains no unlmown elements. 

Many comets return periodically, ‘and several 
of those mentioned in history have been identi- 
fied as the comets that still return. They move 
in elliptical paths, many have been “ captdred ” 
by Jupiter, and their path does not extend far 
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beyond his orbit. Others dosoribe parabolas 
or hyperbolas, and these never revisit the solar 
system. 

Meteors are popularly known as falling stars. 
They are actually minute particles of matter 
that blaze up and are oonsumed in their passage 
through the atmosphere of tho earth. At cer- 
tain periods of the earth’s course it enters a 
region of spaoo containing a large number of 
these meteors, and then there is an exceptional 
display of shooting stars, which appear to 
radiate from one point of the sky. Such are 
the “ lioonids,” which radiato from tho con- 
stellation Leo, in the month of November. In 
oertain years they are particularly numerous. 
Larger meteors occasionally fadl to the earth, 
but those are independent of tho showers. 
These showers appear to bo disintegrated 
material from comets. 

THE STARS AND NEBULA 

The study of tho stars and nebulas is one 
of extraordinary fascination, and of equally ex- 
traordinary complexity. Recent investigation 
has revealed the fact that astronomers are face 
to face with hosts of unsolved problems, and 
many assumptions are breaking down as know- 
ledge grows. On the other hand, much has 
been permanently added to the stock of ascer- 
tained fact. Only enough can be said hero to 
encourage the reader to examine further into 
this most attractive branch of astronomy. 

Wo apeak, and with justification, of the fixed 
stars; bub careful measurbment with tho most 
delicate instruments at his command has re- 
vealed to tho astronomer that, in spite of their 
apparent fixity, they have, many of them, 
motions of their own that are to be measured 
in many miles per second. And certain groups 
of stars are all moving in tho same direction. 
The Fl6i6Ki63, for example, have all tho same 
direction of motion. And photography has 
revealed clearly what tho most powerful tele- 
scopes only showed in small degree, that the 
stars of this constellation are tangled in a 
silver braid ” of nebulous haze. This shows 
that in some way they have all had a common 
origin. 

Moreover, it has been found that of tho steers 
whose motion can be measured, and whose 
motion was assumed to bo quite haphazard, a 
great many belong to two quite distinct groups 
which are drifting in two directions. Why this 
should be wo are as yet in ignorance. Our own 
sun is of course a star, and has a motion sup- 
posed to be in the direction of Lyra. The stars 
in that part of the sky are apparently moving 
farther apart, while those in the opposite quarter 
of the sky are apparently coming closer together. 
But the question of the sun’s motion is not grow- 
ing any simpler with later discoveries. 

When you -are in a train the near objects 


seem to whiz past, more distant objects appear 
to move at a more leisurely pace. In tho same 
way tho nearer you are to a moving object the 
more quickly it passes your position. The same 
reasoning has boon applied to the stars. Tho 
more quickly moving ones are probably the 
nearer. On this assumption there are c?om- 
paratively few stars near us ; for the “ proper 
motions,” as they aro called, of tho stars are in 
most cases hjo small to be dotectod at all. Still 
fewer are near enough to have their distance 
measured by their parallax. This method de- 
jMmds on observing the position of a star at 
different times of tho year. Tho earth in March 
is nearly four hundred million miles away from 
its position in September. Yet the distances 
of tho stars are so great that only the very 
nearest stars appear to be different in position 
at those two times. Light, travelling through 
space at the rate of over 186,000 miles per second, 
and taking a little more than eight minutes to 
roach tho earth from the sun, takes throe and 
three-quarter years to reach us from the nearest 
fixed star. In most cases the time is to be 
reckoned in hundreds of years. The more one 
thinks of it, tho more one ia struck with the 
almost appalling isolation of each star from its 
neighbour. 

Bub stars do not only move past us, or we 
past them ; they have also a movement away 
from us, or towards us. Of this motion tho 
world was in entire ignorance — however prob- 
able it might bo — till the discovery of the 
spi^-troscope. Then, as has already been ex- 
plaiiioil, the shifting of the lines of tho spectrum 
to one side or tho other gave a means of measur- 
ing the rate of motion to or from us. Wherever 
this shift is found tho rato can bo calculated, 
whatever the distance of the star. 

Double Stars. — One remarkable discovery was 
made in this way. In tho case of certain stars, 
to all appearance single stars, the lines of 
tho spectrum at one lime appear double, then 
they coalesce, then they become double again. 
This moans that those stars are really double 
stars, revolving round each other, so that at 
one time one of them is receding and the other 
advancing; at another time neither is receding 
or advancing, but moving across the line of 
sight; then again the first is advancing and 
the second receding. Tho rato at which they 
revolve round each other varies enormously. 

Sti|l more, the linos of tho spectrum are often 
seen, not to double, but to shift, first to one side 
of tho normal position and then to the other. 
This is explained by the fact that the star is 
really a double, but one member of the pair is 
dark. The number of these is very great, and 
is always being added to. At least one star 
out of every four or so has been shown to he 
a spectroscopic double ; it looks as if this were 
the normal state of affairs in the universe. No 
explanation whatever has yet been found to 
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account for the fact that one member of the pair 
should be enormously hot, while the other, 
perhaps as large, should already have cooled 
sufficiently to be dark. 

Many stars are variable in their brightness. 
In this case it has been shown that a number of 
the veuriables are double stars, a bright one and a 
dark companion, and whenever the dark star 
comes between us and the bright one there is a 
loss in light-giving power. In other cases, the 
variation in brightnass is quite iri'egular, and 
no cause has been discovered to explain it. 

Coloura of the Stars . — Every observer must 
have noticed that the stars differ from each 
other, not only in brightness, but also in colour. 
Some are bluish-white, a second class are yellow- 
ish, a third class rod or orange, and a fourth 
faint and deep red in colour. These are the four 
principal types, and starting from these as a 
basis a more intricate classiffcation has been 
made. 

Type I is exemplified by the Pleiades and 
Sirius ; Type II by the sun ; and Typo III by 
Antares. Type IV are too faint to be commonly 
known. 

Spectrum analjrsis has shown that those we 
in descending order of hotness, and therefore 
probably of age. In the case of the sun the 
light from the glowing photosphere passes 
through a cooler layer consisting of the vapour 
of hydrogen and many metals. This cooler 
layer gives the dark linos of the spectrum. In 
Type I stars, the absorption is largely duo to 
helium or hydrogen ; there is not yet a cooling 
layer of the mot^ generally. In Type III stars 
the spectrum shows flutings that have recently 
been found to be due to a compound of titanium. 
They are of a lower temperature than the sun, 
for the temperature of the sun is too high to 
permit of such a compound being foimed. 
Type IV stars are at a lower temperature still, 
as is shown by the flutings due to carbon com- 
pounds. 

Nebulas. — ^The nebulas have already been 
mentioned. For long it WM uncertain whether 
the hazy light shown by those might not be 
simply the light due to clusters of stars too far 
off to bo resolved into individual rniits. The 
question was solved when, in 1864, Huggins 
examined one of the nebulas, in Draco, with the 
spectroscope. The spectrum, unlike that of 
the stars, consisted of a single bright green line. 
Therefore the nebula consisted of a gas in its 
uncompressed state, and no amount of extra 
telescopic power could ever have resolved it 
into a cluster of stars. Other gaseous spectra 
of nebulas also contain this bright green line—* 
called the Chief Nebular Line — ^though some of 
these show also the spectra of other gases, such 
as hydrogen and helium. The green line is due 
to an element as yet undetected in the elements 
of earth, and has been called Nebulium. 


But Huggins cJso discovered that all nebulas 
are not of this type — indeed these green nebulas, 
often called “ planetary nebulae,” are in a dis- 
tinct minority. Others we “white nebulae,** 
and give a continuous spectrum. These can be 
counted by thousands. The extraordinary fwt 
about these is that most, if not ail of them, are 
spiral in shape, the spiral having two arms with 
kmots of nebulous material at intervals along 
the arms. Those are to bo found in all stages 
of development, and the suggestion has been 
made, and meets with a great deal of support, 
that in these we can see the beginnings and the 
continuation of an evolution destined to end in 
the establishmoiit of a system similar to our 
solar system. Our own system is therefore a 
spiral nobida carricxi a stage farther than those 
we see. But the hypothesis is an hypothesis 
merely. Too little is known as yet al^ut the 
spiral nebulse to allow of dogmatism, and the 
vastly large scale of these nebulm is in itself 
a difficulty. 

Everyone is familiar with the Galaxy or Milky 
Way. Apparently the Universe extends farther 
in that direction than in other directions. In 
the Milky W’^ay are ononiioiis numbers of very 
faint stars, and also a great amount of nebu- 
losity. The stars, of whatever magnitude, in- 
crease in number as the Milky Way is approached, 
and nearly all the gaseous nebulas are congre- 
gated along it. But it is a striking circumstance 
that the spiral nobulaj seem to avoid the Galaxy 
altogether. Surely her© is cause for profound 
speculation as to the structure of the Univei-se. 
So far, astronomers are at a stand. The mystery 
is still unsolved, and with this subject of medita- 
tion we leave the student. 


COURSE OF READING 

Of popular books on Astronomy the name is 
legion. Only a few can bo mentioned here. 
Star-Land, by Sir Robert Ball, is a very interest- 
ing book, primarily meant for young people, but 
containing a great deal that will instruct those of 
more mature years. Young’s General Astronomy 
and Moulton’s Introduction to Astronomy are 
full and readable. In the People’s Books The 
Science of the Stars, by Maunder, and Practical 
Astronomy, by Maepberson, approach the subject 
from different standpoints, and each in its own 
way gives great help to the student. In the 
same series Sir W, Huggins and Spectroscopic 
Astronomy is a fascinating account of an im- 
portant branch of the subject, by Maunder. 
The account of Astronomy, by A. R. Hinks, is 
also of great value. Any of these books will 
give a fuller bibliography. 

Philips* Planisphere, as has already been 
mentioned, is of great use in studying the con- 
stellations. Peck’s ConsteUationa and How to 
Find Them is valuable for beginners. The 
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jVcw Star Atlod, by Proctor, ought also to be 
mentioned. 

Everyone who intends to study the stars 
ought to have a copy of the current year’s 
Whitaker's Almanack, which gives good monthly 
notes as well as a general dissertation. The 
Nautical Almanack is more advanced. For some 
work a celestial globe is essential. Most of the 
daily papers give a monthly account of various 


astronomical features of Intercast. Finally, in 
order to keep abreast of a subject in which fresh 
discoveries are constantly being made, one of 
the astronomical journals should be read. Of 
these mention may be made of the Journal of 
th^ British Astronomical Association and the 
Astrophysical Journal. 

Qisobqe S. Dickson, M«A., B.So. 



METEOROLOGY 


Introduction . — It must be confessed that 
Weather Science, or Meteorology, as it is called, 
is still in its infancy. Of course, no science 
whatever has yet had its final volume written. 
Many a timts os the worker in a particular 
branch of science seems to })e at last reaching 
the limit of human knowledge, new methods of 
attack, or fresh discoveries, open up wide and 
hitherto undreamed -of vistas. As an example 
of this. Astronomy, one of the oldest of the 
sciences, may be cited. But, though observa- 
tion of the weather must date at least as far 
back into the mists of the past as observation 
of the stars, yet even tho first volume of this 
science is not yet completed, or is no more than 
completed. 

For scionco deals with a body of accurate and 
organised fact ; and a great muTiy of th<i facts 
of the weather have not yet boon ascertained 
at all* Systematic observation over wide areas 
only began a little more than fifty years ago. 
Alreculy a great deal has been done ; some of the 
tangled web has been unravelled, some principles 
have been established ; but much remains to do. 

It is impossible to hasten the process. Labora- 
tory experiment, which so often is able to imi- 
tate the methods of nature and thus reveal 
her secrets, is practically impossible here. Yet 
time will tell. Already, thanks to the diligence 
and skill of investigators, some old theories have 
gone by the board, and some new thet^rios, 
rather disquieting to tho conservative mind, 
are taking shape. But all authorities have to 
admit that many weather phenomena, if not 
most, still await their explanation. “ Wo 
cannot tell has still to be answered to many 
inquiries. 

lOiowledge, however, is growing. One eminent 
worker in this field cannot publish a certain book, 
eagerly awaited byothor students of meteorology, 
because research continues to reveal another 
and yet another factor that must somehow be 
taken into consideration. This short account, 
therefore, can only give the student a brief 
summary of the present state of knowledge, 
that he may be able to grasp the significance of 
the results of further investigation. 

General Principles, — ^A good deal of the work 
of the meteorologist has a bearing on the work 
of the geographer. Wind systems, their oausos, 
their relation to climatic zones, their effect on 
the earth as the abode of man, are intimately 
oonneoted with geography. Therefore much 


that geography touches on is omitted here, and 
for 8m account of such matters as trade winds, 
equatorial rain-belt, prevailing westerlies, and 
the like, the student is referred to the article 
on geography. Here, certain statements have 
to bo mado from the meteorological standpoint. 

(1) At^nosphcric niovmnent is primarily due to 
solar radiation. About lialf of the radiant 
energy of tho sun is absorbed in passing through 
our atmosphere, the rest roaches tho surface of 
the earth unchanged. By far the greatest part 
of the energy reaching the surface is converted 
into heat, and this heat is passed on by con- 
duction to tlio lowor st rata of tho air. 

Now when air is h('atod it expands, and when 
it expands it becomes lighter, bulk for bulk. 
And if air at any particAilar place becomes 
lighter than other air in the neighbourhood, that 
other colder and heavier air flows in undtirneath 
it and causes it to ascend. A common way of 
putting this statement is to say that the lighter 
air ris(.vs, and tho heavier air flows in to take 
its place. This is a case of putting the cart 
before tho horse. It is a relic of the old figment 
that Nature abhors a vacAuim. The air is forced 
up, just as a cork at the bottom of a pail of 
water is forced up. If there were nothing but 
cork, or if there were nothing but light air, there 
would be no tendency to rise. 

The fact that the sun heats different parts 
of the globe unequally may hero bo taken for 
granted. We all know tliat tho equatorial 
regions get more heat than wo do ; and we our- 
selves get more heat in summer than in winter. 
Then land heats up more quickly than water, and 
cools down more quickly ; and certain kinds of 
soil heat more easily than others. The differ- 
ential heating of the atmosphere is therefore 
accepted without further question. 

But it is obvious that if the air is heated 
unequally there must be movement from places 
where the air is heavier to places where it is 
lighter ; or, to put it otherwise, wind blows from 
places of high pressure to places of low pressure. 
This establishes the first important faot. 

(2) Aqueous Vapour in the Air , — ^Next comas 
the faot that air is able to hold water, in the 
form of aqueous vapour. The warmer the air 
is the more aqueous vapour A is able to hold. 
When air contains as much^HMbr as it can hold 
it is said to be saturated. With the least 



METEOROLOGY 


613 


further cooling it would have to reject some of 
the water— that is^ the water would cease to 
continue in the form of vapour. It may bo 
deposited as dew, or may remain suspended in 
the air in the form of mist. Going to extremes, 
rain or snow may fall. 

If saturated air is allowed to wami up still 
further, and not allowed to absorb any more 
moisture, it becomes unsaturatod, and could 
be coolecl back to its old temperature without 
any moisture being set free. When the air is 
above the point of saturation it is said to be dry, 
even although there is water in it ; boenuso it 
has no tendency to part with wliat is there 
already, but rather to take in more. The higher 
it is above the saturation point the greater will 
be the tendency for it to take in more W'ater 
wherever it gets the chance. 

It may be mentioned that when water passes 
from the state of vapour to the state of liquid, 
heat is liberated ; ami conversely, when water 
is evaporating, heat is taken up, or cold is pro- 
duced. The explanation of this belongs to the 
domain of physics. Probably most are familiar 
with the cold produced by the rapid evapora- 
tion of a drop of ether placed on the hand, and 
with the fact that water can be frozen by the 
evaporation of ether. Although water evapor- 
ates less rapidly than other, the kind of effect 
I is the same. 

Now, it is important for tho meteorologist to 
know how near, or how far from, saturation air 
is. This may be found out by cooling down tho 
air until tho dew-point is reached. This is a 
tedious process, and as a rule it is found by 
using a “'wot and dry bulb thermometer,” 
This consists of two thermometers side by side. 
The bulb of one of those is covered with muslin 
that is kept constantly wet. The more lui- 
saturated the air is the more quickly will tho 
water be evaporated from the muslin. But as 
has been said, the evaporation causes cold, and 
the more quickly the process is going on tho 
lower will the reading of the" wet bulb ther- 
mometer be. Thus the difference between tho 
readings of the two thermometers is an indication 
of the ** dryness ” of the air. Tables have bt'on 
oonstruoted to show from the difference in the 
readings the amount of water vapour present in 
the atmosphere. 

(3) Warm and Cold Winds , — ^Air may grow 
warmer by blowing to warmer parts of the 
earth’s surface, as is the case with the trade 
winds blowing towards the equatorial region. 
As it warms up it is able to hold more moisture, 
and therefore these winds are drying winds. 
On the other hand, winds blowing towards the 
poles are growing colder, and more likely to be 
rain»bearing. TIU^ the case with the westerlies 
that blow over olHjl^untry. 

(4) Expansion and Compression of Air , — But 


one great factor is the expansion and compres- 
sion of the air. Everyone who has blown up a 
bicycle tyre knows how hot tho pump gets, 
the heat being solely duo to the compreesion. 
You may work a pump unattached to the tyro 
for as long as you please without any rise in 
temperature. In the same way expansion 
causes cold. Therefore if air is compressed it 
becomes ‘‘dry ” ; if it expands, it may soon fall 
below the saturation point. 

What, th(‘n, cun cause air to expand ? It may 
bo stated in a sentence. Ascending currents 
of air expand, descending currents contract. 
This is quite what is to be expected. If a pile of 
“ family balances ” were stacked one on the top 
of another, the topmost dial wouhi register no 
weight at all, and tho rogisterod weight would 
increase as you go downwards. Similarly, 
there is no weight pressing on the air in the 
upper regions of tho atmosphere, whereas the 
bottom layers of the air have to support all the 
weight of the superincumbent air, and this 
weight compresses it closely together, just as 
the spring of the balti nee is compressed. 

When air rist's, it escaptw part of this pressure, 
and is free to expand. And when it expands it 
cools. And when it cools it is able to hold less 
moisture, and rain falls. Contrariwise, tlescend- 
ing air is Ix'coming subjected to greater pressure ; 
as it becomes compressed it becomes warmer, and 
able to hold more moisture. Further discussion 
of this will be more appropriate later. 

We are now ready to proceed to the kind of 
work that may bo done locally. 

LOCAL METEOROLOGY 

We are naturally most interested in the 
weather of our own district. The man in the 
street gets up in the morning hoping it will be 
H gooil day, but there, as a nile, his investiga- 
tions end. It is somewhat different with tho 
man in the fields, to whom tho weather is a 
much more important factor. Liu^k of rain, 
or excess of it, may mean to him a year’s work 
lost. Frost may come too soon, or hold off too 
long. Lambs may die of cold, grain may not 
ripen, pasture may be burnt up ; in hosts of 
ways the weather is to him a matter of supreme 
interest. Therefore it is that many an old 
shepherd or farmer becomcfs weather-wise, and 
can intGrprc‘.t tho signs of change in a way that 
puzzles the townsman. 

But his interest, too, is limited. Of the 
causes of change he neither knows nor cares 
much, and if ho is transplanted to unfamiliar 
surroundings his skill is of little avail. The 
student must not rest content with this kind 
of knowledge. He may easily be outshone in 
weather prediction by many a local wiseacre, but 
this need not deter him from scientific inquiry. 

One of the troubles that meet the student at 
the outset is that a long period of observations 
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is requisite before any trustworthy data can 
be secured. But, on the other hand, there is 
the great compensation of knowing that in this 
science, more perhaps than in any other, first- 
hand observations contribute largely to the 
stock of data without which no science of 
meteorology could exist at all. 

Now what are the observations spoken of, 
and what instruments are required for making 
them ? How much can the student do with a 
very limited stock of apparatus ? 

(1) Prevailing Winds. — ^He can begin by 
discovering the prevailing winds of his district, 
and the kind of weather to be expected with 
each wind. This means ke<3ping a record for as 
long a fjeriod as possible His record will be of 
use, not only to himself, but to others. On a 
sheet of paper let him make a set of columns 
as follows : 

Direction of Streiitfth of Kind of 
Weather. 


The nearest weather-vane will give the direc- 
tion of the wdnd ; the strength of the wind is 
generally expressed as a figure, 0 is taken to 
represent a calm, and 12 a hurricane. This is 
the scale known as Beaufort’s Scale, from the 
name of tho admiral who first recommended this 
end other symbols for repn'senting the weather. 

This scale has boon worked out in great detail, 
that the figures of different observers may ho 
standardised as far as possible. Otherwise a 
beginner might easily feel lost in his attempts at 
estimation. 

When smoke rises vertically tho niunber 0 is 
used ; when it begins to drift, the number 1 is 
used. Tho whole scale is here given in an 
abridged form : — 

Beaufort Scale. 

0 Vertical smoke. 

1 Smoke drifts. 

2 Vane moves ; leaves rustle. 

3 Small twigs in motion ; light Hag 

extended. 

4 Small branches move ; dust and 

loose paper blow about. 

5 Small trees sway. 

6 Whistling in telegraph wires ; um- 

brellas used with difficulty. 

7 Whole trees in motion ; inconveni- 

ence felt when walking against wind. 

8 Breaks twigs off trees. 

9 Chimney-pots and slates removed. 

10 Trees uprooted ; considerable struct- 

tural damage. 

11 Widespread damage; very rare 

inland. 

12 Hurricane. 


Since the wind blows, not steadily, but in 
gusts, it is difficult to give the velocity of the 
wind in miles per hour to correspond to these 
divisions. Indeed it is not attempted ; they 
are daasified in groups, with a maximum and 
minimum velocity to correspond. The first 
half of the scale may roughly be said to include 
winds up to 30 miles per hour ; anything over 
75 miles an hour is a hurricane. 

Tn observatories anemometers are used to 
measure the velocity of the wind, or its pressure. 

The column in tho student’s table showing 
kind of weathejr needs little explanation. In 
this column will bo recorded whether the day is 
warm or cold, wet or dry, whether hail has fallen, 
or snow, whether there is fog or mist, clouds or 
blue sky, and tho like. 

At the end of a month tho results may be 
summarised. A wind star may be drawn, 
which will show at a glance the direction of the 
winds for tho month. The number of wet and 
dry days may be tabulated. The diagrams 
show the sort of thing that can be done (Fig. 1). 


N 



Rainy, OulL Brishf. 
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They explain themselves. Note that in the wind 
star there are certain numbers in braokets. 
.For instance, along the west wind line is the 
number (3). As can be seen ^ere are actually 
five days of west wind ; tfaS" (3) shows that 
three of these were rainy days. T^ correlation 
of wind and rain is of great importanoe. 
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The student will note that the wind star shows A barometer chart for the month ought also 
at a glance the direction of the prevailing winds to be made on squared paper, 
for the month. He will also realise at once that One other observation has to be made with 
such a star for a single month is of little value the barometer, that is, how the weight of the 
in itself. This particular instance shows that air varies with the height. The higher one goes, 
more than half of the winds of the month were the less is the quantity of air weighing down on 
S., S.W., or W. But a long series of observations one, and therefore the lower will the barometer 
would be necessary before the observer could say stand. Experiment shows that this is the case, 
that the prevailing winds were always from these It can be shown quite easily with a pocket 
directions. aneroid barometer. Those are often sensitive 

(2) Use of the Barometer. — ^The above set of enough to show the difference in the weight of 
observations, it will be soon, requires no instru- the air at the top and bottom of the stairs in a 
ments at all. When the question of instruments house. 

comes in, there is no doubt which is the most It is generally accepted that the barometer 
important of all for the meteorologist. falls about 1 inch per 1000 feet rise for low alti- 
It is the Barometer. One may say tudos, but the rate of fall slows up as one ascends, 
that it was the discovery of the baro- 
meter by Torricelli in 1643 that made (3) The Thermometer . — Next in importance to 
meteorology possible. Nowadays we the barometer comes the thermometer. And 
all know that air has weight, that it for our purpose thermometers showing maxi- 
exorts pressure, but this was not always imim and minimum temperatures are essential, 
understood. Torricelli took a glass Sometimes a single thermometer sliowing both 
tube, about throe feet long, and closcsd maximum and minimum temperatures is used, 
at one end. This tul)0 was filled with To the table as already constructed columns 
mercury and inverted over a dish alsr) should bo added to show the daily maximum and 
full of mercury (Fig. 2). The mercury minimum temperature. 

in the tube at once fell until it stood Temperature, like air pressure, diminishes 
at a height of about 30 inches abovti with height — a rise of 300 feet giving a fall of 
Fig. 2. the mercury in the dish, leaving a 1® F. This fall continues until a height of about 
vacuum at the top of the tube. Thus six miles is reached. One of the most unexpected 
was exploded an old Iwlief. As Carlyle says, discovorios made by recent investigation is that 
“ Nature abhors a vacuumf how exceedingly false after this height is reached the temperature 
and calumnious.” This column of mercury. remains unaltercd whatever greater height is 
somowhore about 30 inches high, is supported attained. There may bo alteration from day to 
by the pressure of the air on the mercury in the day, and from place to place ; it may bo 60® 
dish, and is a measure of the weight of the air. Mow freezing-point on one day, and 70® the 
At sea-level, the weight of the air is about 15 J next ; it may Ix) 60® below freezing-point at One 
lbs. per square inch. place, and 70® at another ; the essential thing is 

This is not the place for going into details of that whatever it may be at one place on a certain 
the lh©i>ry or working of the barometer ; but it day, at that point the temperature remains, at 
may be noted that the kind of barometfjr ofh'n whatever height — seven miles, eight miles, nine 
seen in the halls of houses, with a dial and re- milos — the thermometer reading is taken, 
volving pointer, is of little value for scientific 

purposes. (4) 2'he Rain-gauge . — The next important 

The important thing for us is that the bare- inairumont is a rain-gauge. The rain falls into 
meter shows that the weight of the air is not a a receiver, of known area at its mo\ith, and from 
constant quantity. It is constantly fiuctuating, the receiver it is poured into a measuring glass, 
and as it fluctuates the mercury in the bare- which is graduated to road the rainfall in inches 
jneter rises and falls. The observation of the and fractions thereof. This moans still another 
barometer is one of the most fundamental acts column to lx> added to the table recording the 
of the meteorologist. In all cases the baro- weather. 

meter ought to be observed twice a day, the There are numerous other instruments that 
customary times being 9 a.m, and 9 p.m. Some- might be mentioned, such as the sunshine- 
times a barograph is used, which records the recorder, the wet and dry bulb thermometer, &o., 
variation of the barometer from moment to but those mentioned above are the most im- 
moment. portant. 

The student ought to observe for himself the The rain-gauge must be placed in a very open 

kind of weather that accompanies a high or a position. It must not be near a building that 
low barometer, a rising or a falling barometer. might shelter it from wind and rain, nor must it 
Probably all this is absolutely familiar to every- be in a place where there are eddies in the wind, 
one, but everyone does not keep a record of The thermometer must be freely exposed to the 
daily readings. 1% only means the addition of outside atmosphere, at a height of four feet from 
another column to the table already described. the ground, but must not got the direct raya of 
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the sun. Thermometers are also used to give 
the temperature on the level of the ground, and 
to give the temperature in the sunlight. 

In reading the barometer the important thing 
is to know what it would read if the place of 
observation were at sea-level. For rough pur- 
poses it is sufficient to add one-tenth of an inch 
to the barometer reading for every hundred 
feet above sea-level. For accurate work it has 
to be corrected not only for height, but also for 
temperature. Since mercury expands when 
heated, the same weight of air on a warm day 
will give a longer column than on a cold day. 

For many purposes the thermometer rowing, 
too, is reduced to sea- level. 

The above account gives with sufficient 
fullness the amount of work that can be done 
by a student in observing the local weather. 
No on© can complain that any of it is hard ; tho 
real trouble is that it is apt to bo tedious, and 
may easily become slipshod and inaccurate. 
There is room for a great many more workers 
who will undertake just tho kind of work 
doBcribod, and either take tho daily readings 
themselves or leave it to a competent substitute 
when they are unable to dis(;liargo the duties. 

As an example of this, reference may bo made 
to the phenomenal rainfall of August 25 and 25, 
1912, in East Anglia, when over seven inches of 
rain fell in one day at certain places. In an 
account of this, which appearixl in the Qtiarterly 
Journal of the Royal Meteorological Society ^ 
great regret was expressed at the lack of rain- 
gauges in tho district — a leick which considerably 
hampered the investigation of the occurrence. 
It was also evident from the account that in one 
or two cases tho observers had alhiwed their 
work to bo carried out with insufficient care. 

SYNOPTIC METEOROLOGY 

Wo must now enlarge our horizon. This is 
done by combining tlio observations made by 
as many sots of observers as possible. Tho 
results of one observer, taken by themselves, 
could never take us vory far. But when a 
synthesis is made of the results of many ob- 
servers, there is revealed what practically 
amounts to a new class of facts. To use a crude 
comparison, many features have to bo studied 
in order to comprehend a human face. Pro- 
longed contemplation of a nose by itself gives 
little knowledge of the general appearance. 
Now, when tho observations of a large number 
of students are united into one whole, it is found 
that they fall into place and form a definite 
system, which the most brilliant single observer 
might remain in ignorance of for ever. It 
would be more correct to say tliat they form, 
at any one time, one of a very few clearly dis- 
tinguishable systems. 

To become more definite, let us take a very 
common condition in the British Isles. Your 


own reading of the barometer, let us say, shows 
that tho air-pressure is 20*2 inches. This in- 
formation is forwarded to headquarters, where 
it is set down on a map, along with the obser- 
vations sent from other stations. For clearness 
we shall keep the number small. The result at 
first sight isn’t encouraging — ^a mere confused 
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But when liu(5H aro drawn joining all the points 
of equal barometric; pressure, the following 
rather remarkable diagram is the result (Fig. 4). 

Suppose your own station is tho one to the 
right of the figure marked *. Then as you 
continue to observe; tho barometer you will find 
that it falls steadily to 28*9 inches, and then 
begins to rise. Y'our own and tho other observa- 
tions show tliat the condition indicated by the 
diagram is moving away to the right, in tho 
direction indicated by the arrow. (Tho student 
will find it useful, whem ho is studying weather 


gathering of dots (Fig 3). 
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diagrams of this sort, to draw them on trans- 
parent paper, and then, by moving them over 
a map in the appropriate direction, he can easily 
follow the sequence of winds, rain, and weather 
generally, at any particular spot. This is some- 
times a more misleading thing than one would 
imagine.) 

The lines joining the points of equal pressure 
are called isobars. The whole system is called 
a cydone. 

Distribution of pressure, cyolonio or otherwise, 
is not always so definite as this, but cyclones are 
so common in Britain that we shall proceed at 
once to discuss this type in greater detail. 

The word cyclone is apt to call up in some 
minds the idea of a terrific storm, but this need 
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not be the ease. It is used by motoorologista 
to indicate a condition of the air, as in diagram, 
in which the barometric pressure is least at the 
oentre and greatest at the circumference. Most 
storms are cyclonic, but it cannot be said con- 
versely that most cyclones are storms. 

Cyclones#— The first point to settle with re- 
gard to a cyclone is the direction of the wind. 
This is a mere matter of observation. And the 
result of observation gives the following gc^nerai 
principle. The winds in a cyclono blow inwards 
towards the oentre in a spiral. In the northern 
hemisphere the rotation is in a diroction opposite 
the direction in which the hands of a waldi 
move, it is “ counter-clock ’* ; in the southern 
hemisphere the direction is “ ciim-olock.” If 
you stand with your back to the wind in this 
hemisphere, the low pressure is to your h'ft 
hand ; in the southern hemisphere it is to the 
right hand. This is known as “ liuys Ballot’s 
Law.” 

Taking tho outermost of the isobars in iho 
last diagram, tho winds blow as shown (Fig. 5). 



With tho other isobars the general diroction 
of the winds is tho same. 

It has recently boon shown that in tho upper 
air the winds blow much more nearly straight 
along the isobars. 

Notice that if you select a suitable place in 
tho cyclone, you can ha^'e the wind blowing from 
any point of the compass you please. Alt hough 
this is so, it must not be forgotten that tho whole 
system is moving eastward, in the dinjction 
indicated by the arrow, at a velocity varying 
with the individual cyclone. Occasionally a 
cyclone will be found moving westward, but 
this is rather a rare occurrence. 

Why does the wind blow spirally towards 
the oentre ? If wind blows towards regions of 
low pressure, why does it not blow straight 
there T The answer is that the spiral motion 
is due to the rotation of the earth. Let us try 
to illustrate and explain this as clearly and as 
simply as possible. 

You have all seen water running out of a bath. 
To begin with, the water goes straight to the 
outlet. But if with yoiur hand you make the 
water go, not directly to the outlet, but to the 
side of it, what is the result ? The water, if 
we may put it that way, wishes to go directly 
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out, but it has got a sideways movement, duo 
to your action, and misses the exit. Still trying 
to oKcapo, it now tiu*ns tow'ards tho outlet, and 
by keeping turning a whirlpool is set up. As 
you know, once this is started, it tends to per- 
sist without any aid from you. 

Take the ca.se of a cyclone. The whole earth 
is rotating, but obviously the movement is 
greater near tho equator than farther north. 
Suppose wo consider a quantity of air near the 
equator, and a centre of low pressure directly 
north of it. Both of these are rotating east- 
ward with the motion of the earth, but the 
point farther south has tho greater rate of 
motion. This assmned quantity of air starts to 
move directly to tho low pressure centre, but 
thanks to its greater motion eastwartis it really 
has a sideways motion, and therefore misses 
tho p< 3 int it aimed at, passing to*,the east of it. 
It now tri(‘s to rectify its mistake, and turns 
towards the centre. Thus the cyclonic move- 
ment is set up. 

In tho case of a quantity of air to the north 
of tho low pressure, the same reasoning shows 
that it also misses tho centre, but in this case 
it is too sk)w, and passes tho centre a little to 
tho west, thus strengthening the spiral move- 
ment. 

Tho fact that tho whole system is moving to 
the east does not invalidate the argument at all. 

The water in the bath escapes downwards, 
but the air in a cyclone escapes upwards, and 
at the centre there is a steadily ascending cur- 
rent of air. This means, as has already been 
shown, that rain will fall. 

CerUre of the (Jyclone . — But in many 
especially in the tropics, but even in this country, 
there is a clear space in the very centre of the 
cyclone, commt)nly called tho “ eye of the 
storm.” Without going into this elaborately, 
it may bo said that tho reason of this is as 
follows. Near the centre the whirling motion 
of tho winds is so great that they cannot reach 
the centre at all, and begin to ascend without 
coming any nearer. But in the centre there 
is low pre^ssuro that demands to be filled up, 
and is filled up, nf>t by tho winds, but by air 
drawn down from higher up. There is therefore 
at the very centre a region of descending air, 
and therefore a region of air that is warming 
us it descends, and therefor© a region where 
no rain falls. 

Rain does not only fall near tho centre of the 
cyclone. There is so much air at the outside 
of the cyclone trying to reach the centre that 
there is no room for it all there, and a great 
deal of it must ascend, and the usual conse- 
quence of ascension follows. 

Sometimes tho wind blowing spirally from 
the south-west comes across a wind blowing 
in from the north-east. Tho former is gener- 
ally the warmer and lighter, and simply blows 

20 a 
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over the top of the colder and heavier north-east 
wind. As soon as it ascends heavy rain falls. 

This phenomenon of a colder current forcing 
a wanner one to rise, and thus producing rain, 
is not confined to cyclones. It gives rise to 
what is generally called a “ line squall,’* a term 
that one frequently meets with in the daily 
weather reports of the newspapers. 

Sequence of WexUher in Cy clones. ^The next 
thing to do is to ti*ace the sequence of the wind 
and weather as the cyclone passes over a certain 
spot. There are obviously three coses to be 
considered : when the centre passes right over 
the spot, when it passes to the south of the spot 
and when it passes to the north (Fig. 6). 



Pio. 6. 

Tedcing the some diagram as before, consider 
what happens at each of three stations. A, B, 
and C, as the cyclone passes. 

At A the wind begins by being south-east. 
Now A remains stationary, and the cyclone 
passes over it. Soon the next isobar will have 
reached A ; but the wind is still south-east. 
And 8outh-c?ast it remains till the centre passes 
over A. This is often shown by a clear spot in 
the sky ; and a calm teCkcs the place of the wind. 
When the centre has passed over the wind 
begins again, this time, however, from exactly 
the opposite direction. 

Next examine B. The wind of the cyclone 
begins by being about south-east. As the 
cyclone passes, the wind is in turn S., S.W., W., 
and N.W. That is, the wind has gone round in 
the same direction as is taken by the sun, which 
rises in the east, and works its way round via 
south to the west. Wind which follows this 
direction is said to “ veer.” 

Lastly comes C. In this case the wind, 
almost east at first, works its way round to 
north-east, north, and so cm to north-west. It 
has thus gone in the direction opposite that 
taken by the sun. Wind which alters in this 
direction is said to “ back.** 

In the case of B, if the wind is west before 
the cyclone comes on, it will back to begin with, 
ftnd then begin to veer. In the case of C, the 
wind backs continuously. 


As the cyclone comes on, the barometer 
begins to fall, the air grows damp and muggy, 
the wind increases, and soon rain falls. This 
continues till the “ trough ’* of the cyclone, 
shown by the dotted line, is passed ; then the 
barometer begins to rise, the air becomes ex- 
hilarating in place of being oppressive, passing 
showers take place, and the cyclone is over. 

There is some little difference in the behaviour 
of the weather to the north and to the south 
of the central line; but for the explanation of 
this, and of the passing showers in the rear of 
the cyclone, the student must refer to the books 
for further study mentioned at the end of the 
article. 

Strength of Whui in Cy clones . will be ob- 
vious to everybody that tho greater the difference 
in pre.ssure between the outside and the inside of 
the cyclone, the stronger will bo tho wind, if we 
assume, that is. that wo are dealing with cyclones 
covering tho same area. Tho universally £u:lopted 
simile is that of tho gratlient of a road or railway. 
To know whether wind will be strong or not, tho 
“ barometric gradient ” must be known. Tak- 
ing still tlie same diagram, the barometric 
heights along tho line beginning at A can be 
representc'd on a chart thus (Fig. 7) : 



For another cyclone, the slope might easily 
be steeper, or more gentle. The steeper the 
slope the greater the force of the wind. Also, 
the steeper the slope the greater the number of 
isobars, if these are drawn, as is customary, at 
intervals of |\jth of an inch. Therefore we may 
say that the closeness of the isobars is a measure 
of the force of the wind. 

Tlie above diagram also makes clear the 
moaning of the phrase “ a depression is ap- 
proaching.** 

In the course of time a cyclone becomes 
dissipated. But experts in those matters can 
predict with some approach to accuracy the 
course that it will take. Tlie position and con- 
dition of a cyclone on a certain day enables them 
to indicate where it will be the next day. Thus 
arises the science of forecasting the weather. 

Antl'^yeloiies. — Another condition that we 
frequently experience is the anti-cyclonic. As 
its name implies, this represents a state of the 
air in which pressure conditions are exactly the 
reverse of cyclonic. That is, there is an approxi- 
mately circular or elliptical area over wbi^ the 
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barometrio pressure is highest in the centre and 
decreases to the circumference. 

This, of course, involves essentially different 
weather conditions. Air gradually passes from 
the centre outwards. Under the influence of 
the earth’s rotation the movement of the air is 
a spiral, but in this case the movement is cwm- 
clock. Imagine a mass of air at the centre. 
This mass is moving due south to a region of 
lower pressure. But, being farther away from 
the equator than the point it is making for, it 
finds on reaching the circumference of the 
anti-cyclone that the earth there has slipped 
some distance round. It therefore strikes the 
circumference at a point to the west of the south 
point it was aiming at. Therefore it reaches 
that part of the earth as a north-east wind. 
Notice that although our hypothetical air mass 
has not reached its original objective it has 
reached a point equally satisfactory, for them is 
low pressure all along the circumference. Notice, 
loo, that there is nothing to cause any violent 
swirl such as characterises many cyclones, and 
therefore there is no fierce rush of air similar to 
what is often found under cyclonic conditions. 
The airs of an anti-cyclone are typically gentle. 

As the air moves out from the centre, more 
air descends from above. There is compression 
of the air as it descends, and accordingly, in- 
stead of parting with moisture, it is able to 
absorb more. Therefore the existence of an 
anti-cyclone means dry weather, 

Anti^cyclonic Weather As a 

general rule, wo may say that during an anti- 
cyclone there is a cloudless sky and little wind. 
During the day there is strong sun, and much 
moisture is absorbed by the atmosphere. The 
surface of the land gets heated up strongly. 

But when night coipes, the al^senco of cloud 
allows the heat of the earth to bo radiated freely 
into space, and the ground speedily boc<nnas 
cold. It may become cold enough to cool the 
adjacent layers of air below the dew point, and 
fog or mist is the result. In summer the next 
day’s sun is soon able to dispel the mists, and 
another day of bright sunshine succeeds. 

In winter, the state of affairs may bo different. 
The long night moans more mist, and the feeble 
sun of the short winter day may not bo sufficient 
to clear it away. Particularly is this the case 
in cities, where the particles of smoko facilitate 
the condensation of the aqueous va|)our in the 
air. It has often been remarked that when city 
fogs are at their worst, and artificial lighting 
goes on all day, within a few miles there may 
be keen air and bright sunshine. 

When once an anti-oyclone is fully estab- 
lished, it tends to be a very stable condition of 
the atpiosphere. There is in general a movement 
eastward of the anti-cyclone as a whole, but it is 
a slow process ; sometimes the condition remains 
practically stationary for many days on end. 
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These are the circumstances favouring drought 
in summer, and severe frost in winter. 

Occasionally the anti -cyclone is of a different 
type so far as weather is concerned. Then the 
sky is leaden, the sun hardly api)ears, the 
temperature is not high during the day, but on 
the other hand the covering of cloud prevents 
radiation at night, and the temperature does 
not fall much. 

Once those two types of atmospheric dis- 
tribution are known, it is possible to go on to 
other ways in which the pressure may be 
arranged. Some of those will now be mentioned. 

(1) Secondary Depression. — Alongside a 
cyclone the isobars may l>e found to have dis- 
tributed thenLselvos as if in an attempt to form 
a now cyclone. The stages of success they reach 
are various ; they may bo so well developed 
that the name scondary iMJComes. a misnomer. 
The diagram shows a secondary in a fairly 
advanced stage (Fig. 8). 



The weather in this case is of the cyclonic 
typo ; but between tlio primary and the secon- 
dary the conflicting interests of the two centres 
produces a state of calm. Thunderstorms are 
a frequent accompaniment of secondaries. 

(2) Wedge. — It often happens that in this 
country there is a succession of cyclones. It 
has been said by observers that when the centre 
of a cyclone passes to the south of these islands, 
there is a less tendency for another to succeed 
it. This path is shown by the wind “ backing ” 
as the cyclone posses. 

But if two follow each other, what is the 
condition between them ? The result is a 



“ wedge,” as in figure. For simplicity the 
number of isobars is kept small (Fig. 9). 

There are two centres of low preasuro here. 
From each the pressure increases outwards ; 



METEOROLOGY 


620 

therefore the maximum pressure will lie on the 
axis of the wedge. This gives a condition com* 
parable to the anti -cyclonic ; and, generally 
speaking, anti-cyclonic weather prevails. 

(3) V-Shaped Depression.— This is the reverse 
of a wedge. It generally points southward. 
As its name implies, it comes between two 
areas of high pressure, and the axis of the 
system is a region of low pressure. It therefore 
corresponds to some extent to the cyclonic type. 
Some Meteorological Phenomena— -Ram and 
Clouds , — When air is cooled below the dew-point, 
the aqueous vapour ceases to bo vapour and 
condenses as minute particles of water. This 
oondohsation is aided by the presence of dust 
or other solid material, which act« as a niiclous 
on which the moisture is depositcMl. These 
tiny particles would take a long time to fall t*o 
the ground even in undisturbed air, but with 
air in motion, especially the upward motion to 
which condensation is so often due, they tend 
to remain suspended for an in<lefinite time. 
They themselves now form the rnicleus for the 
condensation of the vapour still uncondenaed, 
and thus grow bigger. They may also coalesce 
with each other. In this way they become so 
large that the force of gravity more than balances 
the upward movement, and rain falls. In 
clouds the two forces may just balance each 
other ; or drops largo enough to begin to fall 
may form, only to evaporate in the unsaturaiod 
air below. Often on the loe side of a high 
mountain a banner of cloud may form. Al- 
though this seems a permanent structure, the 
particles composing it are by no nioaus 
stationary. The air is driving against the side 
of the mountain, is cooled there, mist is formed, 
and then it passes beyond the sphere of influence 
of the cold mountain, and the mist is re-evapo- 
rated. But meantime more air has come up, 
and more mist is formed. 

Snow . — ^When the temperature of the air 
faJls below freezing-point, the water not only 
condenses, but freezes. It freezes in the 
crystalline shape characteristic of water. The 
little six-sided or six-rayed crystals, interlocking, 
form snowflakes. Sometimes the crystals form 
little soft balls. This is the soft hail of winter. 
When snow falls into warmer air, it gives sleet. 

Hail , — This is a summer phenomenon, taking 
place during thunderstorms, or at least during 
the weather conditions of thunderstorms. It is 
formed when air is ascending, as it does in the 
centre of a cyclone. The moisture is first con- 
densed into drops. These are then carried 
so high that each drop is frozen. It then be- 
comes covemd with a coating of snow. As 
the air ascends it begins to spread out from 
the centre, the drop gets out of reach of the 
whirling mass of ascending air, and falls. But 
as it falls it is drawn once more into the vortex, 
and once more ascends. Meantime, it has been 
covered with moisture while it has been so far 


down as to be below freezing-point. This 
moisture freezes in its turn and becomes 
covered with snow. Thus the drop consists of 
alternate layers of clear ice and soft snow. If 
the air motion is very violent, this process may 
go on till the hailstones attain considerable 
size. At last they must fall, and often the 
rattling noise made by the collision of the hail- 
stones in their downward path is quite a notice- 
able feature. When they strike the ground 
they often rebound in a lively sort of way, that 
indicates that they are highly charged with 
electricity. When they are of large size, the 
destruction they cause may bo enormous. 

Thumler storms . — Most people are aware of 
the sultry conditions that precede thunder. It 
is not so goncmlly recognised that this condition 
is the actual cause of the storm, and the longer 
it lasts the mon^ severe will be the storm.* The 
cause of the electrical state of the atmosphere 
which productis st) great results is os yet very 
obscure. But, fis thunderstorms have been 
watched from tlicni* genesis to their conclusion, 
tlio visible })honomcna are well known, and the 
inferences to be drawn from them. 

The great majority occur on summer after- 
noons. The heat of the sun has warmed up 
tho surface of the earth, which in turn has 
warmed up the air next it. There is no breeze 
t(^ carry away this heated air and mingle it 
with tho colder air. Thus the lower layers of 
air grow vt'ry hot ; they expand, and thus be- 
come lighter thaii the air immediately above. 
This sots up an obviotisly unstable condition 
of the atmosphere: it has become top-heavy. 
It is easy to see that wuth a globe so little uni- 
form as ours, there will be some place where 
conditions are at kist favourable to the beginning 
of an up-draught of air calculated to rectify the 
instability. Onc€' this has begun, the whole 
atmosphere topples over with a violence to 
which one might almost compare the toppling 
over of an iceberg when warm currents have 
made it top-heavy. All the lower air rushes for 
this place of escape ; it a»scends as up a chimney, 
and spreads out over the upper part of the firma- 
ment. Being hot and highly charged with 



vapour, condensation begins very soon i|i the 
ascent, and a cloud is formed that has been 
compared in shape to an anvil, aa shown in 
sket^ (Fig. 10). 



METEOROLOGY 


621 


The idea that thunderstorms travel against 
the wind is not bo ill-founded as several other 
popular notions. For from the lower edge of 
the cloud a gust of wind blows outward and 
downwards. This is explained by the fierce 
upward rush of the air ; and has fittingly been 
said to resemble the kick or recoil of a gun when 
fired. Thus when a thunderstorm approaches, 
the onset is heralded by a blast of wind coming 
from it. 

COURSE OF READING 

The student ought first of all to make himself 
familiar with the general atmospheric circula- 
tion of the globe. For this purpose he ouglit 
to read carefully the section on this subject in 
the article on Geography. 

When this has boon mastered the next point 
is to know something of the climate of Britain 
as dealt with by geographers. A good start can 
bo made with this by reading the section on 
the climate of Britain in the Geography article. 
It will clear his mind of several procoiici^ivod 
notions, and prepare him for further work. 

After this, he may read the general account 
of weather phenomena contained in some book 
of physical geography or physiography. One 
of the boat of these is The Realm of Nature, 
by H. R. Mill. It will bo found exceedingly 
interesting reading, although some of it may 
require close application in order to be undt^r- 
atood. The student must therefore be careful 
that he has grasped the dillerent points and not 
jumped to some erroneous conclusion. 

This book leaves the student with a good 
many points on which he will d().siro more 
detailed information. This is unavoidable in 
so brief an fwcount. For an account of the 
different distributions of atmospheric pressure 
see Weather, by Aberoromby. This enters into 
the subjeot very fully, discussing the weather 
and all phenomena accompanying cyclones, 
anti«oyolonos, and the rest. If the student can 
obtain the book, ho ought to read at least what 
is said of cyclones and anti-cyclones, and also 
see how the author groups the ditteront kinds 
of atmospheric distribution. 

If the student wishes to pursue this aspect 
of the subject more fully, let him consult A 
Popular Treatise on the Winds, by Ferrel. In 
spite of its title, it is not a book for the general 
reader with no previous knowledge of the sub- 
jeot. 

Probably the book that gives the beat account 
of Meteorology in its different aspects is Ele- 
meniary Meteorology^ by W. M. Davis. It is not 
elementary in the sense that it is adapted to 
yotuig children. Of this author's many con- 
tributians to the subjeot mention may bo made 


of a small book. Whirlwinds, Cyclones, and 
Tornadoes, which deals with these matters in 
a clear and interesting way. 

In the latest edition of the Encydopaadia 
Britannica there is an article on ** Meteorology." 
It is very stiff reading, and the student is advised 
not to read it until ho has a good general know- 
ledge of the subject. It is valuable as a con- 
tribution to the subject, but is hardly to be 
followed by a beginner. The article on “ Climate ** 
might be consulted, however. 

Good use can be made of a meteorological 
atlas. Mt)8t ordinary atlases nowadays in- 
clude maps dealing with this subject, and these 
are valuable so far as they go. The Atlas 
of Meteorology (Bartholomew) is the best of its 
kind, but the student may find difficulty in 
having access to it. 

The student can hardly bo expected to buy 
all the books dealing with this subject. For- 
tunately, the possessor of The Realm of Nature, 
and Davis's Elementary Meteorology, is well 
provided for all ordinary purposes. 

The solitary worker may do a great deal to 
advance the cause of this science by keeping a 
record of local weather. Whether he does this 
or not, he ought to read carefully the instruc- 
tions as to methods of olworvation contained in 
The Observer's Handbook, published by the 
Meteorological Office, or Hints to Observers, 
issued by the Royal Meteorological Society. 
The Motoorologieal Office also issues a Barometer 
Manual for the Use of Seamen that is extremely 
useful for observers. The first of these pam- 
phlets gives information as to what is required 
of ol^sorvers, and how to start that useful work. 
Tt may l)o added that with care and accuracy 
much good work may be done. 

Tt has been indicated that the science of 
meteorology is at present in a state of transition. 
Two books can bo recommended as giving the 
present state of affairs. One of these is Climate 
and Weather, by H. N. Dickson ; the other is 
Weather Science, by Lernpfert, in the People's 
Books. Those show clearly where accepted 
ideas are being questioned, end whore they have 
been confirmed. A book on CUruds, as yet 
unpublished, in the Cambridge Manuals of 
Science and Literatures, will bring that branch 
of the subject completely up to date. 

To keep in touch with the most recent develop* 
ments some serial publication ought to be read. 
Mention may be made of two ; the Quarterly 
Journal of the Royal Meteorological Society, and 
the Journal of the Scottish Meteorological Society, 

The instruments necessary for observational 
work can be supplied by any Bcientifio instru- 
ment dealer. 

Geobgb S. Diokson> M.A., B.Sc. 
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Scope of Subject . — The science of physics 
deals with the properties of matter, sound, 
light, heat, inagnotisrn and electricity. From 
tills we must exclude properties relating to 
living matter, which is dealt with by biology, 
zoology, and physiology ; we must also exclude 
the manner in which various forms of matter 
combine, this being the province of chemistry. 
On the other hand no definite line of demarcation 
can be drawn between these sciences. For 
example, physics deals with the phenomena 
associated with capillarity in general, whereas 
the capillary suction of plants has a particular 
importance to biology and the action of 
the capillary blood-vessels to physiology ; the 
constitution of matter is a subject of importance 
both to the chemist and the physicist, whereas the 
effect of light on living ctills is common ground 
to both chemistry and biology. So with all 
sciences ; they meet and overlap at nmnerous 
points, and a discoveiy of a principle in any 
one science is sure, sooner or later, to prove of 
distinct importance to others. 

GENERAL PROPERTIES OF MATTER 

Divisibility.— A bar of salt can be easily 
broken into small pieces, and each of these into 
tiny grains. The same is true of all substances 
— it is only a question of the force that must 
be used in order to effect this process of sub- 
division. Divisibility is therefore a common 
property of matter. The question now arises 
as to the extent to which this process can bo 
continued. Evidently, in practice, there is a 
limit, prescribed by our senses and the instru- 
ments we employ for the purpose. But, suppos- 
ing we wore not limited in this way, could we, 
theoretically, continue subdividing any particle 
of matter, such as a grain of salt for example, 
indefinitely ? 

Molecvlea and Atoma . — ^The theory of John 
Dalton (176fi-1844), which except for certain 
modifications, resulting from recent researches, is 
accepted at the present day, was that we could 
not go on subdividing the grain of salt indefinitely; 
In the end we should obtain a particle, very minute 
of oouw», which would not admit of further 
sub-division without being changed in nature. 
This ultimate particle is called a molecule (a 
^Mittle mass*’). If we further subdivide the 
molecule of salt, the result of the division is no 


longer salt, but two otlier substances, viz., 
sodium and chlorine, which are not in the least 
like salt either in their appearance or in their 
properties. A molecule of salt is therefore the 
smallest particle of salt capable of existing as 
salt, and consists of what is termed an ato?n of 
sodium in chemical combination with an atom 
of chlorine. If molecules of sodium or of 
chlorine are examined it is found that they do 
not consist of combinations of different sub- 
stances ; the molecule of sodium consists 
sodium and nothing else, and that of chlorine 
contains notliing but chlorine. Substances like 
sodium or chlorine are therefore termed elements, 
while a substaucti like salt, which consists of 
a combination of two or more olomonts, is 
called a compound. Of the “ elements ” only 
about eighty are known, all other substances 
being combinations of these elements in various 
proportions. Even the same elements combined 
in different proportions result in the production 
of entirely diffi>rent substances. Consider, for 
example, the following combinations of nitrogen 
with oxygen : 

In the propf>rtion of 2 to 5 the result is white 
prismatic crystals. 

In the proportion of 1 to 2 the result is an 
orange coloured liquid (at ordinary temperatures). 

In the proportion of 1 to 1, the result is a 
colourleas gas wliich fonjis rod-brown vapours 
when in contact with the air. 

In the proportion of 2 to 1 the result is a 
colourless gas which does not form red-brown 
vapours when in contact with air. 

The molecule of an element consists of a com- 
bination of a number of atoms of the same sub- 
stance. Thus the molecule of oxygen is com- 
posed of two atoms of oxygen ; while the ozone 
molecule is formed by the combination of three 
atoms of oxygen. Charcoal, graphite, and 
diamond all consist of the same element, carbon, 
the differences in their appearance being due to 
differences in the number of atoms that consti- 
tute the molecule. 

The molecule of a compound substance, how- 
ever, consists of a combination of a number of 
atoms of different elements. Thus a molecule 
of water contains two atoms of hydrogen com- 
bined with one of oxygen ; a molecule of 
sulphuric acid consists of a combination^f two 
atoma of hydrogen, one of sulphur, and four of 
oxygen, and so on for other compound sub- 
stances. 
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Any portion of matter, whether an element 
or a compound, consists of an enormous number 
of molecules. These molecules are supposed 
to be spherical in shape, so that, even when in 
contact with each other, there exist spaces 
between neighbouring molecules. Their precise 
size is not known, but from experiments on 
soap bubbles and on light, the maximum and 
minimum limits have been calculated. Some 
idea of the infinite smallness of a molecule is, 
however, better obtained from Lord Kelvin’s 
description than from mere figures. His esti- 
mate is that if a single drop of water were magni- 
fied to the size of the earth, every molecule 
within it being magnified proportionately, the 
molecules would then appear, in size, smaller 
than cricket balls and larger than small shot. 

In order to explain tho behaviour of gases wo 
must further assume that molecules all sub- 
stances are equal in size although they vary in 
weight, so that a molecule of iron, whiles equal 
in size to a molecule of water, is much heavier. 
Two substances equal in volume will therefore 
contain an equal nurnlx)r of molecules. I’liis 
provides a moans of comparing tho weights of 
molecules of various substances. Taking tho 
weight of a molecule of tho lightest known sub- 
stance (hydrogen) as unity, the molecular 
weights of other substances have boon found 
in terms of tho weight of a molecule of hydrogen. 

A few of them ore here given (approximate 
values) : 


Hydrogen .... 1 

Nitrogen . . . .14 

Oxygen . . . • .16 

Sulphur 32 

Sodium ..... 11*5 

Zinc 32-5 

Mercury 100 

Phosphorus . . . .62 

Arsenic ..... 150 


It must, however, bo borne in mind that thf^se 
molecular weights are only relative, not ab- 
solute. 

The Three States. — ^Matter exists either as 
solid, liquid, or gas. Many substances can 
exist in all three forms. Water, for example, 
exists as a solid in tho form of ice, as a liquid, 
and also as a gas called water vapour, and yet 
it is the same substance in all the three states. 
The fact that it is the same substance in all 
three states suggests that it is not any change 
in the molecule of water itself which produces 
a change in form, but rather tho manner in 
which the molecules are arranged. When the 
molecules are crowded together very closely 
the substance is in the solid form ; when they 
ore 80 .^ far separated that each has a separate 
existence we get the gaseous form; and the 
liquid form is such that the distances between 
the molecules is something between those two 


extremes. The solid, liquid, and gaseous state 
of matter, is, thus, simply a question of closeness 
of arrangement of the molecules, and thero aro 
states when it is difficult to say whether a sub- 
stance is a solid or a liquid, or whether it is a 
liquid or a gas. 

Cohesion. — We must further assume that tho 
molecules of any substance also exert an attrac- 
tive force on each other. Tho clos<5r they are 
tho greater is this fore^ of attraction, and the 
greater becomes tho force holding them together. 
'Phis force is termed cohesion, and in solids it is 
BO great that considerable force has to be exerted 
in order to separate one portion from another* 
Liquids, in wliich tho molecules are further 
apart, are easily broken up into small drops, 
and in tho cast^ of gases the molecules are already 
sc^paratod to such an extent as to exert no ap- 
preciable attraction on each other at all. There 
is no question ui cohesion in gasc'S ; a gas will 
spread out so os to fill every portion of space to 
wliich it has acc(^ss. 

Elasticity . — Tho molociiles of any substancx) 
can bo sque^ezed together more closely, but they 
rt^sist this compression, and when tho coinpn*ssing 
force is removed, will, as a rule, return to their 
former arrangement. All substanec^s resist and 
recover from changes in volume, but it is only 
solids that resist changers in shape'. I'lie power 
of recovery from change in vf)lume is termed 
htUk elasticity f while that from change of shape 
simply elasticity. The elasticity of bodies varies, 
and a measure of it is obtaint'd from a deter- 
mination of tho force that must Ixi used in order 
to produce a certain change either in bulk or in 
shape. The deformation produced in a body 
is called a strain^ and tho resistance which it 
f)ffors to this strain is called a stress. The elasti- 
city of a body is measured by the ratio — 

strain 

The subject of elasticity is one of gremt diffi- 
culty, and I will confine inys<‘lf to tho simple 
example of the stretching of a rubl^er cord. If 
a small weight bo attached to one end of such a 
cord, tho other end biding ruspended so that the 
cord and weight are in a vertical position, the 
cord will, of courses lie stretched. The stretching 
force is supplied by tho weight, and tho stretching 
or deformation of the cord will bo such, that the 
resisting force set uj> in the rubber (the stress) 
is just equal to the force exerted by the suspended 
weight. If we took a thicker cord, one with a 
cross scMJtion twice as great, and suspended the 
same weight from it, the total stress would still be 
tho same, but as it would bo distiibutod over 
double the cross section tho stress per unit cross 
section would in this case be only half as great. 
To measure the stress therefore, the thickness 
of the cord must bo taken into account, and in- 
stead of measuring the total streas, the stress 
per unit cross section must be taken as a measure 
of the stress to which the cord is subjected, so 
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that, if F ropresonts the total stretching force 
and A the area of cross section of the cord, the 
F 

stress is * 7 . The strain is measured by the 

A 

deformation, that is by the amount the cord is 
stretched. Bemarka similar to those as regards 
the manner of measuring stress apply to the 
measure of strain. The total amount of stretch- 
ing must not be taken as a measure of the strain ; 
for if we had a cord 1 ft. in length and a certain 
weight stretched it by 1 in., a similar cord, 2 ft. in 
length would be stretched by the samo weight by 
2 ins. since each foot length of the cord gives to tho 
extent of 1 in. under that weight. The measure 
of strain is therefore not the total elongation, 
but the elongation per unit length of tho cord, 
so that if L is the unstretchod length of the string 
and L' tho stretched length, theelongation isL' — L 
2 ^' 

and the strain is — = — . If wo now experiment 
Ju 

with the cord we shall find that if a weight w 
stretches it by an amount I, a weight twice 
as great, 2w, will stretch it by an amount 21, 
and a weight 3w by 31, and so ^in. We thore£<jro 
get the relation that tho elongation is propor- 
tional to tho force producing it. 


Hooke's Law . — ^This relationship is known 
as Hooke's Law, and is made uso of in tho con- 
struction of the spring balance, which consists 
of a steel spiral spring which is stmtchcd by an 
amount proportional to the weight hung from 
it, a pointer attached to tlie end of tho spring 
indicating on a graduated scale the stress to 
which the spring is being subjected. The same 
relation (Hooke’s Law) is expmsst^d in terms 
of stress and strain by the statement that 
“stress is proportional to strain.” Since this 
stress 

is tho case, the ratio r- must always remain 

strain 

the samo or constant. Using the above notation 

stress F . L' — L F - L a 4 . u * 

— t\ So that what- 

strain A L A{L' — L) 

ever tho original length or cross section of the 
cord may be, the elongation (L'— L) under a forw 

F • L 

F will be such as to give the quantity 


the same value in all cases. This ratio is there- 
fore used as the measure of the elasticity of tho 
substance under investigation. The value of 
the elasticity thus obtained is termed Young's 
Modulus of the material of which tho cord is 
composed. Let us examine it more closely. 

If tho cross section A is equal to imity and we 
applied a stretching force F of such a magnitude 
that it succeeded in stretching the cord to double 
its original length, so that L' 2L, then young’s 

Modulus » 


Young’s Modulus is such a force as vrill stretch 
any lenyth of a substance of unit cross section to 
tunes Us original length. And this is true for any 


materia], since the mathematical airgument is 
entirely independent of the material used. In 
practioe, of course, no attempt is ever made to 
stretch a wire or a cord to double its length (it 
would snap long before that happened). The 
modulus is found by hanging a weight from a 
wire composed of tho material under investiga- 
tion and reading tho elongation produced. Also 
the thickness of the wire is measured, and from 
that the area of cross section calculated. The 
above formula is then applied. 

It should be noted, however, that Hooke’s 
Law only holds within limits. When, the eUiatic 
limit has been reached, any further increase in 
stretching force will result in an increase in 
length gmater than that indicated by the law, and 
after a while the length begins to increase very 
rapidly for small increases in weight until the 
yield point is reachf'd, whtm the cord will 
snap; or in the case of metal wires, the wire 
appears first to flow und(?r tho forces imposed and 
then to broak. Thtj determination of Young’s 
Modulus, tegothor with tho elastic limit and the 
yield point of various metals, is evidently of the 
highest importance in the case of metals exten- 
sively used in structures where they are subjected 
to great stresses. 

Units. — Use has iDoen made of tho term Force 
in tho last paragraph, and we must now examine 
the meaning of this, te>gether with that of a few 
other terms, such as mass, density, &o., which 
frequently occur in physics. 

Density and Mass . — ^The molecules in a piece 
of iron are more closely packed than those in 
a piece of wootl ; they are also heavier. These 
facts are expressed in scientific language by tho 
statement that ” tho density of iron is greater 
than that of wood.” Evidently, a denser sub- 
stance contains more matter than an equal 
volume of a substance which is loss dense. The 
actual quantity of matter contained in a body 
is called the mass of the body, while the quantity 
of matter or the mass in unit volume, is termed 
the density of tliat substance. 

The knowledge that tho earth attracts every 
body with a foroo proportional to the mass of 
that body, that is to the quantity of matter it 
contains, supplies ua with a means of measuring 
moss. For example, the earth attracts a cannon 
ball with much greater force than a cricket ball, 
and therefore by weighing each wo get a measure 
of the mass of each. The unit of mass is taken, 
in ^England, os tho quantity of matter in a body 
weighing 1 lb., or shortly, tho unit of mass is a 
pound. The density, on tho other hand, is 
measured by the mass in unit volume ; so that 
if the mass of a body is 6 lbs., and its volume 
2 c. ft., the density of tho substance of which Ihal 
body is composed is 3. 

The que^ion of units now becomes most im- 
port^t, for we can get difierent answers for tho 
density of the same substance, according to the 
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units we employ. If in the above example we 
had expressed the volume in c. inches instead of 

o. ft., we should have obtained for the density 

0 

*001736 instead of 3. The two answers 
o4oo * 

therefore vary according to the unit of 
length employed. They would also vary ac- 
cording to the unit of mass employed. The 
unit of mass, as explained above, is always taken 
as a pound (when the English measure is used), 
and it cannot be too strongly impressed on the 
reader that the unit of length is always taken 
as a foot (when the English measure is used) 
ill all physical calculations. It will bo found 
later that the units of all other quantities depend 
only on the units of length, mass, and time 
adopted (the unit of time adoptf3d in all cases 
is a second). Consequently the units of those 
three quantities are caUed FundamerUal Units ; 
all other units which are derived from those 
are called Derived Units. For example — an 
area is obtained by multiplying one length by 
another length, and the answer obtained for tho 
area of any figure thcjrefore doxiends on the unit 
of length adopted. Tho unit used for expressing 
areas (1 sq. ft.) is therefore a derived unit. A 
velocity is the distance passed over in a given 
time. If the distance wore measured in miles 
and tho time in hours, tho unit of velocity would 
be I mile per hour ; if tho distance is measured 
in foot, and the time in seconds, tho unit is I 
ft. per S(3Coud. A velocity of 60 miloa an 
hour bt^coines a different quantity when measured 
in feet and seconds — becomes 88 ft. a second. 
The unit of velocity is thus also a derived unit, 
depending on the units of length and time. 

An acceleration is the rate at which a velocity 
changes. A body whose velocity at one moment 
is 10 ft. a second, and five seconds later 25 ft. 
a second, has changed its velocity by 15 ft. a 
second in five seconds. The rate of change of tho 
velocity, or the acceleration, is therefore 3 ft. 
a second in each second, supposing the change 
to 1)0 uniform throughout. This is written as 
3 ft. sec. sec., tho acceleration being said to bo 
uniform. Since tho acceleration is found by 
dividing a change in velocity by the time during 
which this change has taken place, it is clear that 
the unit of acceleration involves units of length 
and time, and is also a derived unit. Many 
other examples of derived units might bo given, 
but these should suffice. 

The fundamented units being a foot, a pound, 
and a second, this system of units is generally 
known as the F.P.S. system. It is a system 
only in use in England, and has many drawbacks. 
For scientific purposes the French system of 
units, being a decimal system, has many obvious 
advantages, and is now universally adopted. In 
it the units of length, mass, and time are a centi- 
metre, a gramme, and a second respectively, 
the system being called the C.G.S. system of 
units. Let us apply these two systems of units 


to a simple example. A cubic foot of water 
weighs 1000 oz., or 62*6 lbs., whilo a cubic 
centimetre of water weighs 1 gramme. The 
density of water is therefore either 62*6 or 1 
according as we use the F.P.S. system, or tho 
C.G.S. system of units. 

Force. — The effect of Force on matter is to 
cause a body at rest to move (provided the force is 
sufficiently great), or in the case of a body already 
in motion, oithor to increase or decrease its 
velocity. Force is therefore defined as “ that 
which changes or tends to change the state of 
rest or of motion of a body." Note the signifi- 
cance of the words “ tends to change " : if I push 
against a wall, tho force I exert will not change 
tho state of rt^st of tho wall, but it will tend to 
do so. 

The effect of Force on matter was fully in- 
vestigated by Sir Isaac Newton (1642-1727), 
tho greatest mathematician and scientist of 
his age. Ho genoralisc'd his observations in 
the thr€)e following laws : 

1. ** Every body continues in its state of rest 

or of uniform motion in a straight lino, 
unless compelled by impressed forces to 
change that state." 

2. “ Rato of change of momentum is pro- 

portional to the impressed forw and is 
in the direction of that force).” 

(By ” rnoinent\im " is meant the mass of a 
body multiplied by the velocity with which it is 
moving.) 

3. “ To every action there is an equal and 

opposite reaction.^* 

Forcjos and their actions, and the application 
of forc/os to everyday use, are of such extreme 
importance, that the subject forms a science 
in itself (Applied Mathematics or Mechanics). 
For a fuller study of forces the reader must turn 
to books on tho subject (see pp. 591—592). Here 
I will content myself with but a few obstjrva- 
tions. Tho reliictanco of bodies to change their 
state of rest t)r of uniform motion in a straight 
line (Law I) is called “ inertir," a property pos- 
sessed by every material body. The greater the 
mass of a body the greater is its inertia. “ Fric- 
tion ” is the chief force which produces a change 
in the state of motion of a body : without it, 
bodies once in motion would continue moving 
for ever. Rails, wheels, roller bearings, grease- 
boxes, oiling, &c.. are some of the means adopted 
to reduce friction to a minimum, whilo brakes, 
on the other hand, are intended to produce as 
great a force of friction as possible. 

Tho second law provides us with a means of 
mo€Wuring forces. It must be borne in mind 
that tho law only applies to foroes acting con- 
tinuously, since if tho force is at any time with- 
drawn the body will, according to J^aw J, con- 
tinue to move with the velocity it hud acquired 
at the moment the force was withdrawn, ossum- 
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ing»of course, the absence of all other forces, such 
as friction. If F is the force acting on a body 
of mass M, and V is the change in velocity pro- 
duced by that force in time T, then the rate of 

change of momentum is and since the force 


is proportional to this rate of change ofimomen- 
MV 

turn, F 0 ® -TjT" (the sign oc means “ varies as”). 


But — is equal to the acceleration of the body ; 

hence, if A is the acceleration of tho body,F ocM. A 
F 

or ^ = a constant quantity. If the unit of 

Force is defined in such a way that this constant 
should become unity, then F will equal M.A. 
Consequently tho unit of Ft^rco is defined as 
” that force which acting on unit mass will 
produce unit acetderation.” By means of this 
definition F ~ M . A. 

What is this unit of Force ? Gravity is a 
Force, and we may hope to obtain our unit of 
Force from gravity, just as wo obtain our unit 
of mass. Tho effect of the force of gravity 
acting on any falling body is found by experi- 
ment to be such as to produce an accederation 
of 32 ft. sec. sec, (in F.P.f?. units) or one of 
981 cms. sec. ck^c. (in C.G.S. units). This ac- 
celeration is usually denoted by the symbol “ g.” 
If the force of gravity which acts on a rntiss of 
1 lb. is F, then F = 1 x 32, so tliat the unit of force 
(in the F.P.S. system) is equal to tho forces of 
gravity which acts on a mass of lb This 
unit is called a poundal, and is equivalent 
to a I oz. weight. 

We are now in a position to appreciate tho 
distinction between “weight” and “mews,” 
terras which are frequently confused, “ Weight ” 
is a force, the force with which a body is attracted 
by the earth, while “ mass ” is the quantity of 
matter in a body, A “ weight ” of 1 lb. is 
the force with which the earth attracts a 
“ mass ” of 1 lb. but the two are not the same. 
If we could tako a mass of 1 lb. to tho moon wo 
should find that a spring balanc^e would register 
its weight as being only about 3 oz. owing to 
the fact that tho moon is a much smaller body 
than the earth and its attractive power is con- 
sequently far less. But the mass would be the 
same, since the quantity of matter in tho body 
remains the same wherever it may be. Mass 
is therefore a constant, unchangeable quantity, 
but weight is not. To avoid confusion, it would 
be better to say that the force with which the 
earth attracts a mass of I lb. is 32 poimdals. 

In the e.G.S. system of units, if F is the force 
of gravity aeting on a mass of 1 gm. F^ 1 x 981, 
so that the unit of force is, in this system, 
yjy gm. — an extremely small quantity. This 
unit is called a dyne, A Force is therefore ex- 
pressed either in poundals or dynes according to 
the ^tem of units adopted. 

The third law of Force, that action and reaction 


are equal and opposite, expresses our everyday 
experience euid need not be considered here. 
We have tacitly assumed it when dealing with 
the elasticity of a rubber cord — the action of 
a weight suspended from tlie co||4 being such as 
to produce an equal and opposite reaction in the 
form of a stress. 

Gravitation. — ^Kepler (1571-1630), a German 
astronomer, discovered that the path or orbit 
of every planet about tho sun is an ellipse, ap- 
proximating to a circle. Tho brilliant mathe- 
matical genius of Newton made immediate use 
of this important discovery. He pointed out 
that tho elliptical orbits of the planets could only 
be accounted for on the assumption that tho 
phenomenon of attraction was not confined 
merely to tho earth and bodies on it, but was 
universal. He also di^inonstratod that the? 
orbit of a planet could only l)e elliptical if the 
attraction Ix^tweeu the sun and the planet varied 
inversely as the scpiare of tho distance between 
tho two. And since the attraction varies also 
directly as tho massfjs, wo got the universal law 
of attraction between bodices, viz., tho attraction 
Ijo tween tv^o bodies of masses m and separated 

by a distance d varies as Tho mathema- 

tical oxpn^ssion for this is that tho force of at- 
traction — G • whe^ro G is a constant (called 

tho “ Gravitation Constant ”) and is to bo found 
by exywrimont. The value of this constant 
has lx3on found to l)o 000000066, an extremely 
small quantity, which accounts for the fact that, 
in Hpito of this law of universal attraction or 
gravitation, bodies of tho size with which we 
an.^ accustomed to deal do not seem to exhibit 
any attraction on each other. 

Gravity . — “ Gravitation ” is the word used to 
express tho universal attraction of matter on 
matter, whereas the term gravity is restrictod 
to tho force of attraction exerted by the earth. 
When considering gravity, the distance d in tho 
procoding formula for attraction is to bo taken 
as tho distanct^ bf^twoon a body and the cerdre 
of the earth. Consequently the attraction of 
the earth on bodies becomes less the higher 
we rise. For heights of a mile or so the differ- 
ence is so small compared with the total distance 
(the radius of the earth being 4000 miles) as 
to be quite negligible ; but if we could rise to a 
height of 4000 miles, then the attraction would 
be quartered, since tho distance is doubled, so 
that a pound weight BusjDended from a spring 
balance at that height would only weigh J lb. 

Tho acceleration produced by gravity on all 
falling bodies is usually denoted by the symbol 
“ gr,” and is a measure of the earth’s attraction. 
Tho value of “ g ” at Greenwich (at sea level) 
is 32*2 ft. sec. sec. or 981*17 om. sec. sec. The 
accurate determination of “ gr ” is not a simple 
matter, and any attempt to explain any one ol 
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the many ways in which it is dotemiinod would 
involve an amount of advanced inathemotica 
quite^ beyond the scope of this work. We must 
content ourselves with the knowledge that the 
pendulum method (finding the time of swing of 
a pendulum whose length can be ineasurod) 
gives the most accurate results. If the earth 
were a perfect sphere, every point on its surface 
would bo equidistant from its centre, and conse- 
quently the value of “ g ” would be the same 
at all places on the earth’s surface. Now experi- 
ments show that this is not the caa(i ; that “ g ” 
has a smaller value at the equator than at pla(jes 
north or south of it. The equator must therefore 
be further from the centre of the earth than places 
situated to the north or south of it. Dotermina- 
tionaof “gr ’* at various places therefore provide us 
with a knowledge of the precise distance of each 
place from the earth’s centre, and consequently 
with a conception of the shape of this globe, 
which is foTind to bo not a true spheres but 
fiattened at the polos and bulging slightly in the 
region of the equator. The deviation from the 
true spherical shape is very small, however, tlie 
difference betwotux the polar and equatorial 
diameters being only 27 miles. 

Energy. — If a body be raised from the floor 
and placed on the table, mechanical work will 
have been performed in the prociiss, and os a 
result of this the body will be endowed with 
mergy, that is it will possess the ability to do 
work. As long as it is resting on the table this 
may not bo evident, but remove the supi^^rt 
given it by the table and allow it to fall and iho 
fact immediately be(Jomes apparent. As long as 
the body rests on the table the energy is nu^rely 
stored in it and is called Potential Enrrgy,, 
but when it is falling the energy is then said to 
be Kinetic. When a steel spring is wound 
up work is done in the process, and that w^ork 
is stored in the spring in the form of pobMitial 
energy. The moment the spring is ivd<?ascKl, 
the energy is released and becom<?s kinetic. 
Potential energy may therefore bo defined as 
the energy stored in a body by work which has 
been previously performed on it, and kinetic 
energy as the energy possessed by a body in 
motion.^ 

Conservation and Transformation of Energy . — 
When the potential energy of a l)ody is released 
it is found that the amount of work which it 
can perform is exactly equal to the work that 
had been previously expended on it — ^not an 
erg more or less. In a steam hammer, for ex- 
ample, an engine raises a heavy weight to a 
oortain height ; when the weight is released and 
allowed to fall, the work it can perform is exactly 
equal to the work that has b^n done on it by 
the engine in raising it to that height. On 

1 gnergy or Work is measured by the product of Force 
X Distance. The units of Energy are a foot-pound (In F.P.S. 
units) and an erg (a Uyuexl cm.— in C.O.S. units). 


striking tho pile, it imparts that amount of 
energy to it, and so drives it a small distance 
against certain forces. Throughout all the 
prooossos that have taken place — and they arc 
numerous, especially if the manner in which 
the energy has been produced in the engine is 
taken into account — not a fraction of an erg of 
energy is lost. A good deal is wasted, but none 
lost. The chief source of wastage is in the pro- 
duction of heat, which, as will bo seen later, is 
but another form of energy. In all the above 
processes one form of energy has been changed 
into another — heat energy of the engine into 
mochanical energy or work in raising the hammer, 
this into potential energy of the hammer in its 
raised position, then into kinetic energy of 
motion of the failing hammer, and lastly into 
ixiociianical energy in driving the pile. A 
wastage of em^rgy in the form of heat has accom- 
pauied each change, but throughout there is no 
loss — i5very bit of it can be accountt^d for. 
Similarly tho mechanical energy expended in 
winding a wat(^h is stored as potential energy 
w'liich, by suitable mechanism, is slowly released 
and “ makes the watch gf> ” ; tho driving of a 
nail into the wall is simply conversion of one 
form of energy into another. Endless examples 
might bo enumerated of tho conversion of energy 
from 011(5 form into another, but the principle in 
every case is always tho same, viz.; Energy 
cannot be destroyed, although it may he transform^ 
from one form irilo another. This is known as 
tho Principle of Conservation and Transformation 
of Energy. Our prew^nt methods of converting 
energy from one form into another are very 
wasbdiil. In a b^n of coal, for example, there 
is a sufficient sb)r(.5 of energy to enable it to raise 
a liner weighing 20,000 tons to a height of 600 ft. 
Tho present method of utilising this energy, 
stored in post ages by radiation from the sun, 
is first b) lilx^rate it (by burning) as heat energy 
and then to convert this into mochanical or 
elo(;tri(!al energy. Needless to add, only a very 
small fraction of the total energy contained in 
tho coal is utilised, the rest being wasted in the 
form of h(}at. Perhaps the most efficient 
machine yet discovered (and by efficient is 
meant the utilisation of energy with the least 
possible wastage) is the human body, which trans- 
forms tho energy stored in food into various other 
forms of energy. As with coai and food, so 
every form of matter possesses an enormous store 
of energy. The destructive possibilities of nitro- 
glycerine or gunpowder are well known, and are 
simply due to the sudden release of their energy. 
The study of energy supplies us with tho key to 
the behaviour of all forms of matter under certain 
conditions, and this behaviour is always of such a 
nature as to reduce the energy present in a body 
or system of bodies whenever conditions will 
permit of it. Let us consider a few examples. 
A body falls, because in doing so it gets nearer 
to the centre of the earth, and thus reduces its 
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potontial energy. Hydrogen and oxygen will, 
under favourable conditions, combino with ex- 
plosive violence to fonn water, the result of the 
combination being a reduction of the energy of 
the system, the loss appearing as heat ; if, on 
the other hand, we wish to break up the com- 
bination back again into its constituents of 
hydrogen and oxygen, we can only do so by sup- 
plying this lost energy, in the form of heat, under 
suitable conditions. Calcium carbide, which 
gives acetylene gas on the addition of water, 
consists of calcium and carbon. When those 
two substaiKJOs am brought together, the question 
as to whether they will combine or not depends 
on whether the combination will result in a 
reduction of tho total energy of the two. If 
it will so result then combination will take place, 
heat, i,e, energy, being released in the process ; 
if not, then energy in the form of heat must bo 
supplied in order to effect tho combination. 
Actually carbide is obtained heating lime 
with coke. 

Aluminium is a substance found as an ore 
combined with oxygen, and it is only by tho 
application of an enormous amount of energy 
in the form of heat that the two can bo separated. 
According t(^ the principles just d(?scribed this 
energy must bo given up again when tho two 
elements, aluminium and oxygon, are brought 
into a favourable position for recombination. 
This is tho essence of aluminothermica, A 
mixture of granulatod aluminium and oxide 
of iron, called “ thermit,” contains a vast 
store of energy, and all that is required is to 
set it free. This is done by placing on tho 
top of the mixture, contained in a crucible, a 
little quantity of magnesium filings mixed with 
barium peroxide. A match is lit and thrown 
into tho crucible and instantaneously there 
lies at the bottom a mass of molten boiling 
iron at a temperature of SOOff’ C. — fully 1200^ 
higher than can be obtained in any ordinary 
furnace. The power which this extraordinary 
quantity of energy gives to practical men is, 
needless to say, very welcome, and now finds 
numerous applications. 

Sufficient has been said to indicate tho groat 
importance of “ energy ” in any investigation of 
natural phenomena. Tho result may be sum- 
marised thus : 

(1) Energy may exist in many forms. 

(2) Energy of one fonn may be transformed 
into energy of another. Our present methods 
of doing so ore very wasteful. 

(3) Energy is indestructible. 

(4) The behaviour of matter depends on tho 
resulting energy of tho system, and is such as 
to reduce this to a minimum. 

IndestTUCtlbility of Matter. — Matter, like 
energy, is indestructible. When a piece of coal 
is burnt it eeema to have been destroyed, but 
if all the gases, ash, and other substances that 
fcave resulted from the burning are carefully 


collected, it is found that their total weight is 
oven greater than the weight of tho original 
piece of coal. Far from being destroyed, the 
coal has merely changed in form; instead of 
existing as coaX it now exists as other substanoes, 
the inor 3 aao in weight being due to the addition 
of oxygen drawn from the air during the process 
of burning. If water be analysed into its con- 
stituents, hydrogen and oxygen, tho combined 
weight of the gases produced is found to be 
exactly equal to the quantity of water that has 
disappeared. Water may be “ boiled ” away, 
but tho weight of vapour produced is exactly 
equal to that of tho water which has apparently 
b^n destroyed. There is, however, an impc»r- 
tant difference botwc'on this process and the 
former one of analysis. In the former, water 
has been changed into two entirely different 
substaiictos, oxygon and hydrogen, while in the 
latter process the liquid has been changed into 
a gas, the substance remaining tho same but 
merely changing in state. In the first process 
a “ chemical ” change is said to have taken 
plac^e, and in tho second a “ physical *’ one. 
But whatever tho change, wliother chemical 
or physical, tho result is always the same — 
not a single atom of matter is ever destroyed* 

Gases. — Kinetic Theory. — It is a matter of 
common observation that a gas, however small in 
volume, will occupy tho whole of tho space, how- 
ever largo, to which it has access ; a gas tap, for 
example, inadvertently k^ft open for a short 
time, will soon produce a “ smell of gas ” all over 
tho house. To account for this, as well as for 
other facts obsorvt^d in connection with gases, 
tho assumption must Ix) made that tho molecules 
of a gas are in a constant state of motion, con- 
tinually encountering each other, colliding, and 
rebounding again in a chaotic whirl. (The 
distance through which a molecule moves before 
it encounters another is called its “ free path.”) 
This assumption is known as tho kinetic theory, 
and there is reason to suppose that tho behaviour 
of tho moloculos in a solid or liquid is similar in 
nature, but in solids tho fro© path is so greatly 
reduced that the motion of each molecule is of 
a vibratory nature — a swinging backwards and 
forwards in a very confined space. 

Pressure. — ^An immediate result of the activity 
of the molecules of a gas is their bombardment 
of the walls of the vessel in which the gas is con- 
fined, on action which produces a tendency to 
push tho walls outwards. In other words every 
gas “ exerts a pressure,” which can bo calculated 
according to Newton’s second law, and depends 
on the mass (m) of tho molecule and its velo- 
city (vy 

Avogadro (1776-1866), an eminent Italian 
physicist, enunciated the law that “equal 
volumes of gases at the same temperature and 

1 The calculation gives the pressure as eaual to immifS, 
where n is the number of molecules per o.e. 
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pressure contain equal numbers of molecules.” 
Since the pressure of a gas varies directly as the 
square of the velocity of its molecules it follows 
that the molecules of a light gas must possess 
greater velocities than those of a heavy gas. 
The hydrogen molecule, for example, being 
sixteen times as light as the oxygen molecule, 
will have a velocity four times as great, if both 
are at the same temperature and pressure. A 
knowledge of the relative weights of equal 
volumes of gases therefore provides us with a 
knowledge of the relative molecular velocities of 
these gases. 

The pressure of a gas is measured by balancing 
it against another known pressure. For ex- 
ample, if we fill a long tube, 
closed at one end, with mercury, 
and invert it over a small trough 
also containing mercury (Fig. 1 ), 
it will be found that the level of 
the mercury in the tube is from 
28 to 31 inches alK)ve that of the 
mercmy in the trough. This 
column is balanced by the pres- 
sure of the air on the surface 
of the mercury in the trough. 
By weighing the column thus 
supported and measuring its area 
of cross section we can calculate the pressure of 
the atmosphere, which is found to be about 
16j lbs. per sq. inch. This is the principle of 
the barometer, which measures the pressure 
of the atmosphere by balancing it against a 
column of mercury, and in scientific language 
the atmospheric pressure is always expressed 
in terms of the height of this column of mer- 
cury. “ Normal ” atmospheric pressure per 
unit area is taken as 760 mms., which means 
the pressure exerted by a 
column of mercury 760 
mms. in height. 

Pressure and Volume , — 
The more gas we crowd 
into any given space the 
greater will bo the number 
of molecules impinging on 
the sides of the vessel in 
any given time, and as 'a 
consequence the greater 
will be the pressure. The 
'pressure exerted by a gas 
therefore depends directly on 
the density of the gas, other 
factors remaining the same. 
This was first proved ex- 
perimentally by Robert 
Boyle (1627-91), as long 
ago as 1662. He confined 
a gas in a known space 
AB (Fig. 2), and balanced its pressure against a 
column of mercury CD. On raising the tube D£ 
the pressure was mcreeaed, with the result that 


the gas decreased in volume proportionately to 
the increase in pressure — doubling the pmasuro 
halved the volume of the gas, whilst halving the 
pressure doubled the volume, &c. All gases 
behave in this way, so that the pressure of a gas 
multiplied by the volume it occupies, always 
remains the same. This is known as Boyle's 
Law, and is expressed symbolically by the equa- 
tion PV — Constant, where P represents the 
pressure exerted by the gas, and V the volume it 
occupies, so that a gas at pressure P and volume 
V, when subjected to a pressure P', will occupy 
a volume V', so tliat PV — P'V'. 

If wo could produce a sufficiently great pres- 
sure, it follows that we should then be able to 
crowd the molecules of a gas so closely together 
as to approach the liquid state. At such high 
pressures, it would not be surprising to find that 
the lx)haviour of a gas deviated from Boyle’s 
Law. Now that is precisely what happens when 
it is tried experimentally. Gases which easily 
liquefy, such as carbonic €Wjid, cyanogen and 
ammonia, do not at liigh pressiuxss obey Boyle’s 
Law absolutely but only approximately, but 
gases like hydrogen or air, which are at ordinary 
temperatures far removed from the liquid state, 
do. Although, therefore, gases do not strictly 
follow Boyle’s Law, wo may accept the law as 
correct so long as the gas does not approach 
a change in stote under the pressure to which 
it is subjected. 

Mixture of Oases , — If in a vesst'l we have a 
gas at pressure pj, and into it crowd another 
gas at pressure pg* the result will be an increased 
lx)mbardmont of the walls of the vessel by that 
amount, and the total pressure exerted by the 
mixture will lie p-^ + Pi- In a mixture of gases 
therefore, each gas exerts its own pressure, and 
one effect of evaporation of water into the atmos- 
phere is to inertjast? the atmospheric pressure. 

Pressure and Temperature ., — The pressure of 
a gas is not only affected by the volume which 
it occupies, but also by the tem- 
perature. Fit a glass flask with a 
cork through which is passed a long, 
narrow, glass tube ojien at each 
end, and into which a drop of 
coloured water W has been sucked 
(Fig. 3), The cork and the tube 
must fit tightly. You now have 
a volume of air (V lot us call it) 
imprisoned in the flask and tube. 

If this bo warmed slightly — hold- 
ing the flask in the hand is suffi- 
cient — ^tlie drop W will rise to 
some such position as W'. The 
gas has increased in volume under 
the action of a slight rise in tem- 
perature. Now if it had not been permitted 
to expand, it would have increased in pressure, 
since it is under this increase of pressure 
that the drop W is moved. What has hap* 
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penod in the process of heating to nijsult in 
an increase of pressure ? Since the mass (m) 
of each molecule has not altered, it follows that 
its velocity (v) must have increased. An addition 
of heat to the gas has therefore produced an 
increase in the kinetic energy of motion of the 
molecules. We are now beginning to see the 
connection between heat and energy, since 
heating a gas results in an increase of the energy 
of its molecules. Evidently cooling, which is 
the subtraction of heat, would have the opposite 
effect — that of a reduction of the energy of the 
molecules and consequently of the pressure 
exerted by the gas. 

Boyle’s Law can now l)o stated fully, viz. 
The volume of a gas varies inverat^ly os the pres- 
sure provided the temperature remains unaltered. 

Tem/peraJture and Volume. — In the last para- 
graph we have seen that the volume of a gas 
increases with the temperature. If we arranged 
our flask experiment so as to l)o able to take 
accurate readings, both of the volume of gas 
we started with and the amount by which this 
volume had increased, we should find that the 
gas increased evenly in volume by of the 
volume it occupied at 0° Centigrade, for every 
degree Centigrade rise in temperature ; thus 
a gas occupying a volume of 273 (jubic centi- 
metres at O'* C. would occupy a volume of 283 c.c. 
at 10° C, and a volume of 203 o,o. at - 10° C., &c., 
provided the pressure bo kept unaltered. (The 
question of pressure is important, as volume, 
temperature, and prcjssure are intimately con- 
nected.) This variation of volume with tem- 
perature is known as Charles’s Law. 

Absolute Temperature. — ^The even diminution 
in the volume of a gas with fall in temperature is 
very suggestive. It suggests that if we could 
cool the gas down to -- 273° C. it would occupy 
no space at all — of course long before that oc- 
curred the gas would have changed into a liquid 
and Charles's Law would not hold, but theoreti- 
cally. if the substance could be kept os a gas it 
would have no volume at - 273° C. Even theo- 
retically we cannot go beyond this, and hence 
the inference is that - 273° C. is the very lowest 
temperature conceivable, and constjquently 
forms a natural starting point or zero from which 
to measure temperature. It is one actually 
adopted and called the absohUe zero — a tempera- 
ture at which a molecule would possess no energy 
at all, since its velocity would be zero. It is 
impossible to conceive of anything colder than 
this. A scale of temperature starting with 
- 273° C. as its zero, but otherwise corresponding 
to the Centigrade scale, is known as the absolute 
scale of temperature^ and temperatures expressed 
in terms of this scale are called absolute tempera- 
tures* To convert temperatures from the Centi- 
grade to the Absolute scale add 273 to the former. 
Thus 0° 0.-273° Absolute, and 100° .0.-283° 
AbsoIute» Ao. 


A combination of Oharles’s Law with Boyle’s 
Law gives the relation that exists between 
volume, pressure, and temperature of a gas. 
This is PV=RT where P is the pressure, V the 
volume, T the absolute temperature, and R a 
constant to be found experimentally. 

Elasticity of Gases. — .Just as a compressed 
steel spring will regain its shape on removal of 
the compressing force, so a gas will, under 
pressure, decrease in volume and regain its 
original volume on removal of the pressure. 
The behaviour of a gas is therefore similar in 
character to that of an elastic solid. The elasti- 
city E of a gas is also measured by the ratio SH?®? 

strain 

(see p. 623). The stress is the pressure applied 
(pressure is “ force per unit area ”) and the 
strain is the change in volume per unit volume, 
produced by that pressure. Suppose a gas 
is originally at pressure P and volume V and 
that a small additional pressure p is applied, 
resulting in a small decrease in volume v, then 

V 

sincH) the st rain is the elasticity E will equal 

/ V pV 
V V 

But by Boyle’s Law PV (P -f- p) (V— v) 

' PV — Pv-fpV —pv. 

As both p and v are very small, the product pv 
of these small (juantitios may bo neglected, and 
tliorefore pV ~ Pv. 

pV 


Pv 


E which is equal to — becomes equal to 
whicli equals P. The elasticity of a gas is 


thus e(|ual to its prepare P. A gas at high 
pressure is therefore highly elastic and vice 
versa. 

The question of the elasticity of a gas will be 
found to be of importance in the consideration 
of phenomena coniioctod with sound. 

Structure of Liquids. — The structure of a 
liquid is similar to that of a gas, but the motion 
of its molecules is far less vigorous and their 
“ free paths ” much shorter. On this assump- 
tion, the evaporation of a liquid is due to the 
escape of a number of molecules from the surface. 
It is only the faster moving molecules which 
will succeed in breaking through the surface, 
those with slower motion being left behind. 
This will explain the cold produced by evapora- 
tion, since as wo have already seen, a slower 
motion of the molecules implies a lower tem- 
perature. If evaporation takes place in an 
enclosed space, that space becomes, after a 
while, saturated with the liquid vapour and 
further evaporation apparently ceases ; a 
phenomenon explainable on the hypothesis that 
at this stage as many molecules are being shot 
into the liquid from the vapour as pa ss frofn the 
liquid in the contrary direction. 

The molecules of a liquid being much closer 
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together than in a gas, the attractive hirco 
between them is much more intense. This is not 
apparent at points well within tlio liquid, since 
the attraction is there equal in all directions, but 
in the case of the molecules on the surface there 
is an attraction inwards, but no counter attrac- 
tion on the outside, with the result that tho 
surface molecules are pulled inwards, thus pro- 
ducing tho same effect as a tight skin. Hie 
same is true of solids, but it is not noticeable ex- 
cept w'hon them is contact between a solid and 
a liquid. 

Surface Tension.*— All liquids then behave 
as if the surface wore covered by a thin, tightly 
stretched, elastic skin. The t 0 n.sion of this skin 
is called the “ surface tension” of the liquid. It is 
due to this tension that the hairs of a wotted 
paint brush hold together, and that small drops 
of any liquid are alway.s spherical in shape. 
Watch drops of water forming at tho mouth of 
a tap. The effect is the same as if a tightly 
stretched, elastic skin were hanging from tho 
tap and being slowly filled ; a drop only breaks 
away when its weight has become so great that 
the skin can no longer support it. 

If we dip a wire framework such as AJK-D 
(Fig. 4) into a solution of soap and water a thiii 
film will bo stretched on it. 
This film will behave like a 
tightly stretched skin, and 
if the bar CD is movable it 
will contract so that CD 
moves towards AB. If a 
force F applied at right 
angles to CD, supposecl to 
be of l(uigth /, will just 
keep it in equilibrium, and 
T is the surface tension per 
unit length, then 2T,/*^F (2T instead of T 
sinco tho film has two surfaces, each of which 
exerts a tension on CD). This equation de- 
fines surface tension, which is “a force per 
unit length.” 

The stretched state of tho above film implies 
the presence of potential energy, for if wo pull 
the bar CD a small distance x in the direction 
of F, tho work done or energy is F . a:, and this 
additional energy is stored in tho film. Tho 
increase in potential energy of the film is 
2Tlx = 2T X (increase in area of film). Hence 
the energy in tho fihn is proportion<jl to its area. 

Why a Drop of WcUer is Spherical . — ^The shape 
which a drop of water assumes is entirely a 
question of energy. There are two factors to 
be considered, the energy due to gravity and 
the energy due to surface tension, and the drop 
will assume such a shape that the sum of the 
energies due to these two souroec is a minimum 
(see p. 028). If the drop is small, the surface 
tension energy is great as compared with gravity, 
and its shape wall be such as to reduce its surface 
tension as much as possible. This will be effected 


by tho reduction of tho surface area to a mini- 
mum. It can l>e proved that for a given vohnno 
tlio sphere is tho shape wdiich gives the .smallest 
surface area ; hence the drop if small will be 
round, but if large tho question of gravity is 
the more im|X>rtant factor, and the drop will be 
fiat so as to have its centre of gravity as low as 
possible. Mercury drops afford splendid ex- 
amples of the effect of the size of the drop on 
its shape. 

Just as there is surface tension between a 
liquid and air, so there is surface tension between 
ono liquid and another and between liquids 
and solids. A drop of oil will spread itself out 
into a thin film over water, but a drop of water 
oil oil will roll up into a ball. The question as 
to which will happen is again ono of energy. 
If the surface tension Ijetween water and air is 
greater than the sum of the surface tensions 
between oil and air and nil and water, the drop 
of oil will bo pulled out so as to cover the water 
and reduce the surface between the water and 
air to a minimum, and for tho same reason a 
drop of \vater on oil will roll up into a ball so as 
to reduce its surface of contact with air. 

Capillarity. — ^l^ho saino effect is observable 
ill the case of a liquid in contact with a solid. 
Water in a glaas is found to l)o, at the surface 
edge in contact with tho glass, at a slightly 
higher It'vel than the general level. The surface 
tension between the glass and air lioing greater 
than the sum of the. surface tensions between 
water and air and water and glass, the water in 
contact with tho glass is pulled up so as to reduce 
as mu(;h as possible the surface of gleu» in contact 
with the air. In the case of mercury, the effect 
is reversed, the mercury in contact with the 
glass edge being depressed below the general 
level (Fig. 5). If a tube of fine boro (a capillary 
tube) bo placed in a vertical position, so that 




tho lower end dips into a vessel of water, tho 
effect of surface tension is to puU a considerable 
colunui of water into and up the tube (Fig. 0). 
The height of tho column will be such that its 
weight just balances tho resultant surface 
tension force, which may be shown to be equal 
to that between water and air. This provides 
one method (of many) of measuring the surface 
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teoBion of liquids. For if T is the surface tension, 
f the inner radius of the tube, h the height of 
the liquid in the tube above the general level, 
Q the density of the liquid, and g the accelera- 
tion of gravity, then the inner circumference 
of the tube is 2nr, the force of tension at A sup- 
porting the column of liquid is 2jrrT, the volumo 
of the liquid column is its mass is nr^hg^ 

and the force of gravity on it is nr^hqg. 

Hence 2^rT ^ni^hqg 

r, h and Q are easily measured ; g is known, and 
hence T can be calculated. For water T is 
73 dynes per centimetre. 

It is evident both from the last equation and 
the preceding remarks that the finer the capillary, 
the higher will be the resulting column. The 
effects of surface tension thus explain many 
phenomena ; why a sponge, sugar, salt and 
many other substances which havo a capillary 
structure, suck up liquids ; why sap will rise to 
great heights in trees, apparently defying the 
law of gravity ; why small bodies, such as straw 
or pieces of cork floating on the surface of water, 
will when sufficiently close attract each other 
and collect in clusters, &c. 


HEAT 

Heat and Temperature. — ^These two terms 
are not synonymous. This is shown by the 
following simple experiment. 

If wo put a little oil in one vessel, and an equal 
quantity of water in another, and place them 
both on the stove, so that they each receive as 
far as possible equal quantities of heat, the oil 
will got hot at a quicker rate than the water. 
A thermometer will show that in the same time 
the oil has re6Wjhed a much higher temperature 
than the water. But as both liquids have re- 
ceived the same quantity of heat in the same 
time, it follows that heat cannot be the same as 
temperature. The distinction between the two 
terms will be clear from the following analogy. 
If equal quantities of water be poured into two 
vessels, one narrow and the other wide, the 
liquid will rise to a higher level in the former. 
This is precisely the case with temperature, 
which measures the level of boat, not the quantity 
of heat in a substance. Let us follow the analogy 
further. If the two vessels containing the 
water are connected, the flow which ensues is 
from the vessel in which the water is at the 
higher level to the one in which it is at the lower, 
and this flow ceases as soon as the water has 
reached t*he same level in both. The direction 
of flow from one vessel to the other is determined 
by level and not by quantity. So with heat — 
a body cools (i.e. heat flows from it) when its 
tcraporature is higher than that of its surround- 
ings, wd th® cooling stops when the body has 


reached the same temperature as that of its 
surroundings. 

The Thermometer . — ^In devising an instrument 
to measure temperature, use is made of the 
well-known fact that heat causes liquids to ex- 
pand. The usual form of mercury thermometer 
consists of a bulb cormected to a stem through 
which runs a fine uniform capillary bore. The 
thermometer is flllod by attaching to the end of 
the stem a small funnel containing mercury. 
The bulb is then heated, and as it cools some 
mercury is sucked into the tube. The heating 
and cooling is repeated until the bulb and part 
of the bore is filled. The funnel is now removed 
and the mercury heated until it fills the entire 
bore, when the end of the tube is sealed in aflame. 
On cooling, the mercury contracts, leaving a 
vacuum in tho upper portion of the tube. It 
remains now to graduate the tube. For this three 
scales are in use- -tho Centigrade scale (first used 
by Celsius), the Fahrenheit, and tho Reaumur. 

Thenmmetric Scales . — In tho Centigrade scale, 
the freezing point of water or the temperature 
of melting ico is taken as zero (written 0® C.) 
and the temperature at which water boils when 
the barometer is at a height of 760 mms. of 
mercury, is called 100°. In the Reaumur scale, 
the same two temperatures are called 0° and 80° 
respectively, while in tho Fahreniieit scale they 
are 32° and 212°. To graduate the thermometer 
to the Centigrade scale, it is first placed in molting 
ice and the level of the mercury in tho bore 
marked 0 ; the levc^l of tho mercury with the 
thermometer over boiling water is then marked 
100, and the distance botweem these two levels 
is divided into 100 equal parts and marked 
accordingly. In tho Reaumur thermometer 
the distance between tho above two levels of 
the mercury is divided into 80 parts, while in a 
Fahrenheit thermometer into 180 parts (the 
difference between 32 and 212). Tho divisions 
are then continued above and below the boiling 
and freezing points respectively. 

To change from one scale to another is but 
a simple calculation. For example, let us find 
what would bo the temperature on the Reaumur 
and Fahrenheit scales respectively, correspond- 
ing to a temperature of 15° C. 

Since 100° C. is equivalent to 80° R. (Reaumur) 

80 4° 

1° C. is equivalent to — R. 

100 o 


and 16° C. is equivalent to ~ x 


:12° R. 


Also since 100 divisions on tho Centigrade 
scale are equivalent to 180 divisions on the 
Fahrenheit scale, 

1 division on the Centigrade scale is equi- 
divisions on the Fahrenheit 


100 5 


valent to 
scale. 

And 15 divisions on the Centigrade scale are 
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equivalent to 


1 


X 


9 

•« a 

r> 


'21 divisions on the Fahren- 


heit scale. 

15'’ C. is therefore equivalent to 27 Fahrenheit 
divisions above freezing point. And os freezing 
point on the latter scale is 32, 15'’ C. must be 
equivalent to 27+32—69® F. 

To change from the Fahrenheit scale to the 
Centigrade, the calculation is similar, but 32® 
must first be subtracted. For example 96° F. 
means 95 — 32 i.e. 63® F. above freezing point. 


and is therefore 


equivalent to x ° C. 


above freezing point, i.e. 35° C. 

In this country the Centigrade and Fahrenheit 
scales are the ones in common use, and in scien- 
tific work the former almost exclusively. 

Nature of Heat. — When a piece of iron is fihxl, 
both file and iron become hot. The friction 
involved is a force impeding motion ; in over- 
coming this force mechanical work has to be 
performed, and it is a matter of common experi- 
ence that every form of work is accompanieil 
by the production of heat, llius axles on cars 
must be greased to reduce the friction ; wo 
warm our hands by rubbing them or vigorously 
moving them ; a number of small bodies in 
space frequently come within the range of the 
earth’s attraction, and, in falling rapidly to the 
earth through the atmosphere, they are intensely 
heated by the friction generated, and when this 
occurs we see a “ shooting star.” 

Our present view as to the nature of heat is 
based on the molecular theory of the constitution 
of matter. As already described in the preceding 
section on Properties of Matter, the molecules 
of a body are supposed to be in a state of vibra- 
tion, and their rate of vibration depends on the 
temperature of the body — the warmer a body 
is, the greater is the rate of vibration of its 
molecules, and conversely an increase in mole- 
cular vibration manifests itself as heat. When 
an anvil is struck by a hammer, the kinetic 
energy of the moving hammer disappears on 
striking the anvil, but as energy is indestructible 
the impact has resulted in a “ handing on ” of 
the energy of the hammer to the molecules t)f 
both hammer and anvil, increasing their rate of 
vibration and thus raising the t(unporaturo. 
The mechanical energy of the hammer has 
during impact been transformed into heat 
energy — ^and heat energy is nothing but mole- 
cular energy. 

This conception is known as the Dynamic 
Theory of heat, but up to the ctnnmencernont 
of the nineteenth century, heat was thought to 
be a fluid called “ caloric,” the presence or 
absence of which rendered a substance hot or 
cold. 

Mechanical Equivalent . — -The caloric theory 
held the field until 1849, in which year Dr. Joule 
of Manchester completed a series of experiments 
which conclusively proved that heat is a form of 


energy ; ho further succeeded in actually measur- 
ing the relation between heat and energy. One 
of his experiments consisted in churning water 
in a copper vessel by a suitable paddle, the 
paddle being revolved by weights falling from 
known heights. The heat produced was 
measured and the energy expended by the faUing 
weights calculated. Joule found that in every 
case the heat produced was proportional to the 
expenditure of energy. He repeated his ex- 
periments by other methods and used different 
materials, but always with the same result. 
There could no longer be any doubt that heat 
and energy (or work) are so intimately con- 
nected that one is but a form of the other. If 
W represents the quantity of work done or 
energy expended and H the quantity of heat 
prociuced by it. Joule’s results may be expressed 
W 

thus : ^ J or W JH whore J is a constant 


value, and is called Joule's Equivalent or the 
Mechanical Equivalent of Heat. 

If H is unity, then J =:W, the work done 
in producing unit quantity of heat. Unit 
quantity of heat is taken as the heat required 
to increase the tomjxjrature of unit mass of 
water by 1® C. ; in the F.P.S. system this is 
called a “ pound -degree,” that is the heat neces- 
sary to raise a pound of water by 1 ® C. in tempera- 
ture ; in the C.G.S. system the unit is the heat 
rcMpiirod to increase the temperature of 1 gramme 
of water by 1® C., and is called a calorie. 

Joule found that 773 foot-pounds of work are 
the equivalent of one pound-degree Fahren- 
heit of heat. That is, the work done by 773 
pounds in falling through a distance of I foot 
raises the temperature of one pound of water 
by 1® F. As a result of careful experiments 
carried out by other investigators (Rowland, 
Miculescu, Griffiths, Schuster) using various 
methods and introducing great refinements, the 
present accepted value of J is, in C.G.S. units, 
4*19 xIO’ or (4*19 x 10,000,000), i.e. an expendi- 
ture of 4*19 xlO^ ergs of work or energy will raise 
the temperature of 1 gramme of water by 1° C. 

Thermo-dynamics. — The branch of physics 
which deals with the relation between heat and 
work is Thermo -dynamics, the essentials of 
which consist in two laws. The first law genera- 
lises the results of Joule’s investigations and is 
stated thus : “ Whenever mechanical energy 

is converted into heat, or heat into mechanical 
energy, the ratio of the mechanical energy to 
the heat is constant.” The mathematic^ ex- 

W 

pressioii of this law is the equation g 

Second Law of Thermo^yrumiica . — ^The result 
of an expenditure of work is an increase in tem- 
perature, and according to the principle of trans- 
formation of energy, the reverse must hold, 
viz. we should be able to derive mechanical 
energy as a result of a decrease of temperature. 
Although this is true, there is, however, an 
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important practical limitation. It ia a well- 
known fact that we can obtain mechanical 
energy by utilising the flow of water, but this 
is subject to the limitation that when the general 
level is reached no further flow will of its own 
accord ensue and no further energy is then 
available. So with heat ; the possibility of a 
decrease in the temperature of a body, and con- 
sequently the derivation of mechanical energy 
from it, is dependent on the difference of tem- 
perature (i.e. difference in heat level) between 
it and its surroundings. 

This is the gist of the second law of Thermo- 
d 3 mamic 8 , which has been stated in a variety 
of ways. Maxwell stated it : “ It is impossible 
by the unaided action of natural processes to 
transform any part of the heat of a body into 
mechanical work except by allowing heat to pass 
from that body into another at a lower tempera- 
ture,*' while Lord Kelvin’s statement of the law 
is : “ It is impossible by means of inanimate 
material agency to derive mechanical effect from 
any portion of matter by cooling it below the 
temperature of the coldest of the surrounding 
objects.” 

« Let 118 consider these two laws in a simple 
application to a steam engine. The energy is 
originally derived from the coal which heats a 
substance — water, so as to change it into steam. 
The steam, in the process of pushing a piston, 
does work, and consequently must lose heat in 
accordance with the first law. The steam then 
passes into the condenser, and as it. will not of 
its own accord cool below the temperature of 
the condenser, we cannot according to tlie second 
law derive any further mechanical effect from it. 
Consequently the heat with which it wiU part, 
and which is available for the performance of 
work, depends on the difference of temperature 
between the boiler and condenser. The greater 
this difference of temperature the higher becomes 
the efficiency of the engine, or the greater is the 
work that can be got out of it. 

The Effects of Heat on all substances are 
of a threefold nature : (a) to produce an increase 
of temperature, (6) usually to produce an in- 
crease in volume, and (c) sometimes to produce 
a change of state from a solid to a liquid and 
a liquid to a gas. We will consider these effects 
on the three states of matter in greater detail. 

(a) Him in TempercUure. — ^This, as we have 
already seen, depends largely on the substance 

• heated, some substances increasing in tempera- 
ture on the addition of heat at a much more 
rapid rate than others. This is true of solids, 
liquids, and gases. The quantity of heat that 
must be added to unit mass of a substance in 
order to raise its temperature by 1 ° C. is termed 
the specific heat of the substance. 

There are many methods employe<lfor measur- 
ing the speciflo heat of a substance, but the 
following example will illustrate the principle 


applied in all of them. We wish to find> for 
example, the specific heat of copper. A small 
sample of the substance is flrst carefully weighed 
— suppose it weighs 20 grms. It is then placed 
in a heater,” a double walled vessel through 
the outer chamber of which a stream of hot 
water or steam is passed. Here it is heated to 
a known temperature — 40® C., for example. It 
is then quickly transferred to another vessel, 
called a calorimeter, held in readiness to receive 
it, and in which there is a known quantity of 
water at a known temperature. Let us suppose 
that in the second calorimeter we have 45 grms. 
of water at a temperature of 14® C., and the 
result of dropping in the copper is to raise the 
temperature of the wholo to 15® C. We are now 
in po88€)Bsion of all tho data necessary to calcu- 
late the specific heat of the copper: 45 grms. 
of water have been heated by 1® C., and have 
therefore received 45 calories of heat. This 
heat has been imparted to it by the cooling of 
the copper, which must therefore have lost 
45 calories of heat in cooling from 40® C. to 15® C. 
i.e. in cooling through 25° C. If s is tho 
specific heat of copj)er, then 1 grm. of it in cooling 
through 1® C. would part with s calorics of 
heat, and therefore 20 grms. in cooling through 
26® C. would part with 500 x a calories. And 
since this is tho quantity of heat which the 

45 

water has gained, 500 x s - 45 or s • — *09. 

^ 600 
If great accuracy is required, an allowance must 
be made for the heat gained by the metal of 
the calorimeter itself, and for the heat lost by 
cooling during the interval in which the water 
has been heated from 14® C to 15° C. 

The specific heat of a liquid may he found 
in a similar manner. 

The specific heats of a few solids and liquids 


are hero given. 


Substance 

Specific 

Water 

. 1*0 

Ice 

. *6 

Copper 

. *09 

Iron 

•11 

Mercury 

. *03 

Petroleum 

. *51 


The specific heat of water in the solid form 
is seen to be less than in the liquid form. 
This is generally true of all substances, though 
not nearly to the same degree as in the case of 
water. Copper and iron, having very low specific 
heats, form very suitable materials for vessels 
in which liquids are to be heated, since little 
heat will then be wasted in raising the tempera- 
ture of tho vessel itself. For the same reason 
mercury forms a very suitable thermometrio 
substance, as little heat is absorbed by the 
mercury itself from any substance whose tem- 
perature it is desired to measure. 

When the specific heats of gases is investigated 
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it is found that these vary not only from one 
gas to another but also with the conditions under 
which tho gas is heated. If the gas is heated 
and permitted to expand, as it will do, then tho 
pressure of the gas remains unchanged and the 
heating is said to take place at '' constant pros- 
Bure,** but if tho gas is not permitted to expand, 
the volume remaining the same, the pressure 
will rise, and tho heating is then said to be at 
“ constant volume.” A gas has therefore two 
specific heats — the specific heat at constant 
pressure, usually denoted by the symbol ^ 2 ), 
and the specific heat at constant volume {SvY 
When a gas is hoatod at constant pressure, it 
expands in spite of the force exerted by the 
outside pressure (such as that of th(j atmosphere), 
and in overcoming this force it does work, which 
must in consequence result in a loss of heat. If 
ilio gas is heated at constant volume, no such 
woi'k and consequent loss of heat will result. 
W^o should therefore expect that more heat 
would have to bo supplied to increase the tem- 
perature of a gtts when heated at constant pres- 
sure than when heated at constant volume. 
In other words we should expect Sp to be 
greater than Sv The following table for throe 
typical gases shows to what extent this expecta- 
tion is realised by actual experiment : 



Sp. heat at 

Sp. heat at 


Gas. 

constant 

constant 

Ratio 

Sv 


preaBure(<^) 

volume (5») 

Air . . 

0*237 

0*172 

1*33 

Carbonic dioxide or 
carbonic acid 

j* 0*217 

0*173 

1'2.0 

Tfydrugen 

3*400 

2*402 

1*41 


(6) Increase in YoVwnie , — If a bar of iron bo 
heated, its molecules will require more room 
owing to their increased vibration, and conse- 
quently the rise in temj)erature of the bar will 
be accompanied by an increase in volume. Con- 
sidering first the incroaso in length only — if L 
is the original length of the bar and L' the length 
after an increase in temperature of i degrees, 
then the average increase in length for each 

degree rise in temperature is and this 

expressed as a fraction of the original length 

is ^ . This last expression is called the 

“ mean coefficient of linear expansion ” of that 
material, and if the expansion is uniform with 
each degree increase of temperature it is also 
the true coefficient of linear expansion, which 
may therefore be defined as “ the increase in 
length of a bar 1 cm. long, when its temperatura 
is raised by 1® C.” If we know this coefficient 
foi any material, we can then calculate the 
amount by which any length of such material 
will expand on being heated through a given 


range of tomperature. The coefficient of linear 
expansion is very small in the case of solids, as 
may be seen from the following ; 


Co-efflcients of 

Linear Expansions 

Brass 

. 0-0(K)018 

Copper 

. 0*000017 

Iron 

. 0*000013 

Gold 

. 0*000015 

Glass 

. 0*000008 

Silver 

. 0*000021 

Zinc 

. 0*000029 


Returning to our example of the iron bar, it 
not only increases in length but in every direction, 
and the increase in volume for each degree rise in 
temperature, expressed as a fraction of the 
original volume, is called the ” mean coefficient 
of cubical expansion.” There is a simple relation 
betwoon tho cubical coefficient and the linear 
coefficient of expansion of a solid. Suppose 
we had a cube of iron, each edge of miit length, 
and suppose tho increase in length in each direc- 
tion is I, then each edge becomes (1 -j /), in length 
and the volume becomes (1 jJ)®, which is equal 
to 1 -b 3Z 'b 3/* 4 As we have just seen, I is, * 
in the case of solids, an extremely small quantity, 
and therefore may be neglected in com- 

parison with 3f. For example in the case of 
glass, I being ‘000008, (3/=^+^®) becomes 

•000000000192612 while 3/ is *000024. The 
increase in volume per unit volume of a solid 
is therefore taken as 31, or tho coefficient of cubical 
expansion of a solid is three times that of its co- 
efficient of linear expansion. In tho case of solids 
it is therefore sufficient merely to determine the 
coefficient of linear expansion of any substance. 

For liquids and gases, however, it is the co- 
efficient of cubical expansion which must be 
determined, since the quantity (3/=*-f/*) is in 
such cases too largo to be neglected. 

In the case of gases the increase of volume 
with increase of temperature is uniform, and as 
already stated on p. 630, it is equal to j of its 
volume at 0° C. for every rise of 1® C. in tempera- 
ture. 

The l)©haviour of liquids under heat is, how- 
ever, not as uniform as that of gases. Let us 
take water as an example. If it be cooled from 
100® C., it will decreoso in volume, thus increasing 
in density until a temperature of 4® C. is reached. 
Further cooling now results in an op|)osite effect 
to the one we should expect ; instead of con- 
tinuing to decrease in volume, an increase now 
takes place with a consequent decrease in 
density, and this continues until solidification 
sots in, when the expansion becomes still greater 
during the change from water to ice. On still 
further cooling the ice behaves as do all solids, by 
decreasing in volume. 

This has important practical effects. During 
severe weather it is the surface of exposed sheets 
of water which is cooled first, and as this is ac- 
companied by an increase in density, tho surface 
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water sinks, thus exposing a now surface. This 
prooesa oontlniiea until the whole mass of water 
reaches a temperature of 4*^ C. As still further 
oooling now results in a decrease of density, the 
surface water remains at the top until frozen. 
When a sufficiently thick coating of ice has been 
formed it acta as a very effective ** blanket,” pre- 
venting any further loss of heat on the part of the 
water below it. Wore water to continue de- 
creasing in density below 4® C., the formation of 
ice would then take place from below upwards, 
so that in sovero weather the whole of a lake or 
river would become a solid block of ico, and 
result in the death of all fish life therein. 

The force exerted by solids, liquids, and gases 
when expanding or contracting is very great, and 
has many practical applications. Boilers of steam 
engines are htted with “ safety valves,” so that 
when the pressure of the steam has readied a cer- 
tain intensity, the valve is forced open, a quantity 
of steam escapes, and the pressure within the 
boiler is lowered. Without such a device the 
force exerted by the pent-up steam would be- 
come sufficiently great to burst the boiler. 
Water expands on changing into ice, and if con- 
tained in a closed iron pipe, the expansion will 
invariably burst the pipe. (The burst, however, 
only becomes apfiareiit when the thaw sets in, 
and the ice in the pipe melts.) Tt is for this 
reason that lead piping is used in a water 
system subject to extremes of temperature — 
there is more “ give ” in lead. Metal tyres 
are fitted on carriage and cart wheels when 
red - hot, and as cooling takes place the 
oontraction of the tyre binds the wheel firmly 
together. In joining boiler plates, rod-hot 
rivets are used, and these on cooling draw the 
plates so closely together as to form steam- 
proof joints. Walls of buildings which have 
bulged outwards are drawn into their proper 
positions in a similar manner ; bars are passed 
through the building and iron plates attached 
to them outside. The bars are then heated, 
the plates screwed up tightly against the wall, 
and contraction does the rest. When railway 
lines are laid, a space must be left between the 
ends of any two lengths to allow for expansion. 
In the construotion of cloclcs, watches, and 
chronometers intended to keep accurate time 
the effects of expansion on the time-keeping 
part of the mechanism (the pendulum or balance 
wheel) is of groat importance, and special devices 
have to be adopted to counter-balance these 
effects. This is usually achieved by constructing 
the pendulum or balance wheel of two metals, 
in such a manner that the expansion of one is 
equal to and in a direction opposite to that of 
the other. 

(c) Change of State , — Another effect of heat is to 
oatuqe a change of state, from a solid to a liquid, 
or i^m a liquid to a gas. The reverse order’ 
is produced by the abstraction of heat, or cooling. 


If a piece of ice bo slowly warmed, and the re- 
sulting mixture of ice and water kept well stirred 
during the process, it will bo found OuU as long os 
there is ang ice Uft, no rise in temperature takes 
place. This remarkable fact can only be ex- 
plained on the assumption that the whole of 
the heat supplied has been entirely utilised in 
overcoming the forces of cohesion between the 
ico molecules and thus changing the solid into 
the liquid state. According to tho principles 
of the convertibility of heat and energy, and 
the conservation of ent>rgy, wo should expect 
the reverse process to take place when tho order 
of change is reversed, and it is found that those 
expectations are n^alised. When water changes 
into ico, a quantity of heat is given out or lost 
by tho liquid during tho process of freezing, 
unaccompanied by any lowering of temperature. 
This of (jourso tends to check the rate of freezing 
and is analogous in its action to inertia. Ice 
is not unique in i;his behaviour ; all solids cap- 
able of assuming tho liquid form behave in the 
same manner, viz. during tlio actual process 
of change from solid to liquid, heat is absorbed 
unaccornpiiniod by any rise in temperature, 
and conversely heat is fmiittod during tho change 
from liquid to solid, also unaccompanied by any 
drop in temperature. 

Latent Heat of Fusion. — ^The quantity of heat 
(in calories) thus absorbed in the process of 
converting unit mass (I grm.) of a solid into a 
liquid at tho same temperature is called the 
latetU heat of fusion of that solid. Values of 
the latent heat of fusion for a few substaticcs 
aro here given : 

Ice . 80*0 Paraffin . 35*1 Zinc . .28*1 

Silver 21*1 Tin . . . 14*2 Sulphur. 9*4 

Lead. 5*0 Phosphorus 5*0 Mercury 2*8 

It will be soon that in the case of ico, the latent 
heat is very great indeed. As much heat is 
required merely to change a quantity of ice at 
0® C. into an equal quantity of water at the same 
temperature, os would suffice to heat that quan- 
tity of water through 80® C. — ^nearly to boiling 
point. On tho other hand, the latent heat of 
load being very low, that metal quickly melts, 
and as quickly solidifies again when allowed to 
cool. 

Latent Heat of Vaporisation . — ^The same pheno- 
menon as the one just described in the case of 
tho conversion of a solid into a liquid, is observed 
when a liquid is changed into a vapour or gas, 
during the process of “ boiling.” Heat has to 
be supplied, but no corresponding rise in tem- 
perature is observed. Boiling water remains 
at 100® C. in spite of a constant addition of heat. 
The change from liquid to vapour, is, however, 
affected to a very great extent by pressure, and 
the latent heat of vaporisation is dependent 
upon it. 

With water boiling at atmospheric pressure 
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the latent heat of vaporisation is as high as 536. 
In other words, to change any volume of water 
at 100^ C. into vapour at the same temperature 
as much heat is necessary as would suffice to 
heat more than 6i times that quantity of water 
from freezing point to boiling point. When 
water vapour at 100° C. condenses into the liquid 
state the same quantity of heat is given out 
again. It is on account of this, that scalding by 
“ steam is so serious — apart from a tempera- 
ture of 100° C., there is, in addition, this great 
quantity of latent heat emitted. 

Pressure and Bolling Point. — ^The temperature 
of “ ebullition ” (or the boiling point) of a liquid 
depends on the prossiiro to which the liquid is 
subjected — the higher the pressure the higher 
the boiling point, and conversely the lower tlie 

pressure the lower 

f the boiling point. 

Fit up a glass fiask 
over a ring gas 
burner in the man- 
ner shown in the 
figure. When the 
water boils, the 
space above the 
water will be filled 
with vapour. Turn 
^ off the gasand when 
pio. 7 . boiling has quite 

ceased squeeze a 
little cold water from a sponge on to the top of the 
flask. The effect of this will be to condense some 
of the vapour, thus lowering tho prt^ssure, and 
immediately the water will bo seen to boil again. 

Regnault (1810-1878), the great French 
physicist, investigated this subject in a series 
of classical experiments, and his i*esults may 
be summarised thus : (1) The pressure of tho 
vapour formed from a boiling liquid is equal 
to that under which ebullition takes place; and 
(2) to every such pressure there is a correspond- 
ing temperature at which a liquid boils, this 
temperature being different for different Iiq\iids. 

Taking the case of water as an example the 
following is foimd : 



Pressure in mms, 
of Mercury 
4-6 
9*1 
17*4 
31*6 
64-9 
92’0 
148*9 
233*3 
354*9 
625*5 
733*3 
760*0 
787*6 
816*0 


Boiling point in 
degrees C. 

0 ° 

. 10 ° 

. 20 ° 

. 30° 

. 40° 

. 50° 

. 60° 

70° 

80° 

90° 

99° 

. 100° 

. 101 ° 

. 102 ° 


From this table it is seen that water only boils 
at a temperature of 100° C. when tjio atmospheric 
pressure is 760 mm. Should the pressure drop 
to 733 mm. it will boil at 99° C. At great heights 
where tho pressure is low, water boils at tem- 
peratures considerably below 100° C. The drop 
in boiling point is approximately 1° C. for every 
1062 ft. of elevation above sea level. At tho 
summit of Mt. Blanc water will boil at 85° C. 
When water is boiled in a closed vessel so that 
tho vapour caimot escape, the pressure will 
rise, and as a consequence tho temperature of 
both the boiling water and the vapour produced 
will \ye raised. This is the principle of Papin’s 
“ digester,” which is used for the purpose of 
subjecting articles of food to the action of water 
at temperatures considerably higher than 100° C. 

Evaporation. — It must be borne in mind that 
tlio preceding remarks do not apply to evapora- 
tion, which takes place at all temperatures. 
Consider, for example, a cubic metre of perfectly 
dry air, at a temperature of 10° C., in contact 
with water. Evaporation takes place from the 
surface of tho water, and we have a mixture 
of air and aqueous vapour, each exerting its own 
pressure (see p. 629). The pressure exerted by 
the vapour will depend on the quantity of it that 
is prtmmt (nm Boyle’s Law, p. 629), and evapora- 
tion will continue until the pressure of the vapour 
is equal to that of 9*1 mms. of mercury. The 
air will then be saturated, and no further evapora- 
tion will apparently take place. Koally a state 
of equilibrium exists, in which os many molecules 
of vapour pass into tho liquid as pass out of it. 

Since no further evaporation takes place it 
follows that the vapour pressure camiot rise 
above 9*1 mms., which is therefore the maximum 
pressure of aqueous vapour at a temperature of 
10° C. The rest of the preceding table on this 
page should bo considered from the same point of 
view, the pressures representing the maximum 
pressure of water vapour at the corresponding 
temperature. If now the temperature of our 
cubic metre of air were to rise to 20° C. it would no 
longer be saturated, since the maximum vapour 
pressure corresponding to this temperature is 17*4 
mms., and further evaporation would then take 
place ; on tho other hand, if the temperature 
wore to drop to 0° C., condensation would take 
place until the pressure of tho remaining vapour 
drops to 4*6 mms. These facts will be found 
essential in the consideration of the hximidity 
of the atmosphere. 

Oraphicxd Considerations, — If tho values as 
given by the preceding table on this page be 
plotted on a graph the curve PQ is obtained 
(Fig. 8), from which can be read the maximum 
vapour pressures of water at temperatures other 
than those given in the table. 

Thus the point A shows that the temperature 
corresponding to a maximum pressure of 6*5 mms. 
is 6° C.; similarly for other points on the curve. 
Further, the curve forms the line of demarcation 
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betweea the gaseous and liquid state of the 
subs^nce — ^to tho right of the curve the condi- 
tions as regards pressure and temperature are 
such that the substance can only exist as a gas, 
while to the left they are such that it can only 
exist as a liquid ; on the curve itself the con- 
ditions represent a state of equilibrium, both 
liquid and vapour being capable of existing in 
contact with one another without any alteration 
of their relative proportions. Water under the 


directly into vapour without passing through 
the intermediate liquid state — a process called 
“ sublimation.” The ice-line being parallel 
to the pressure axis, shows us that no amount 
of pressure alone will change water into ice, 
for if we consider the liquid as represented by 
any point such as F, increase of pressure alone 
will merely carry us along the line FS, parallel 
to PG, which would therefore never be crossed. 

It is obvious that at P, the three states — solid. 



conditions represented by the point B, viz. pres- 
sure 20 nims. and temperature 30® C., would exist 
as vapour ; to change it to a liquid we may 
either reduce the temperature to slightly below 
22® C., when the change would be represented 
by the line BC, or increase the pressure to slightly 
above 31*5 mms. when the change would be 
represented by the line BD, or both reduce the 
temperature and increase the pressure simul- 
taneously as would be represented by a line 
such as BE. 

Similarly the line PQ — called the “ ice line ” 
— ^represents conditions of equilibrium between 
the liquid and solid states, while the curve QP 
produced to O (“ hoar-frost ” line) gives the 
uonditioiui under which the solid will change 


liquid, and gas — can coexist in equilibrium. P 
is therefore called the triple point. 

Liquefaction of Gases. — Curves exactly simi- 
lar to the last c-an be drawn for gases other 
than water vaj^ur, and we are now on the track 
of the conditions necessary to enable us to 
liquefy gases, conditions which were not under- 
stood until 1 863. The reader who is acquainted 
with the nature of curves will at once realise 
that the curve PQ of the laslt figure is “ asymp- 
totic,” which means that beyond a certain point 
it becomes parallel to the pressure axis as shown 
in Fig. 9. That being the case, it follows that, 
as in the case of change from liquid to solid, it 
is impossible to convert a gas into a liquid by 
high pressure alone as long as the temperature 
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reraaina higher than that indicated by the dotted 
line in Fig. 0. At a temperature lower than this, 
however (conditions represented by the point 
Q for example), increase of pressure alone will 
be represent^ by GL, which ultimately crosses 
the curve, indicating that the substance has 
attained the liquid state. This temperature, 
to which a gas must first be cooled, is called the 
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“ critical temperature for that gas, and uril(\sH 
a gas is first cooled to its critical temperature, 
no pressure, however intoriso, will produce 
liquefaction. The pressure that must be applknl 
at the critical temperature is termed the “ critical 
pressure.” Both critical tomporaturo and 
critical pressure vary for different gases, as is 
shown in the following table : 


Gas. 

Critical Tetnp. 

Critical PresBU re 
in Alitiospheres. 

Water .... 

mr c. 

196-0 

Sulphur dioxide 

Carbon dioxide 

156“ c. 

78-9 

ao-g” c. 

77-0 

Oxygen .... 

118 " c. 

50-0 

:N itrogon 

-34(J" C, 

M3-0 

Hydrogen 

-234" C. 

20*0 


It is also clear from the curve that the more 
a gas is cooled below its criticed temperature 
the smaller is the pressure required to convert 
into a liquid. Water, for example, if cooled 
to slightly below 100® C. will liquefy at atmos- 
pheric pressure, but at its critical temj>©rature 
of 365® C. a pressure of 195 atmospheres is re- 
quired. An examination of the table will also 
make it clear why the gases oxygen, nitrogen, and 
hydrogen have for so long defied liquefaction. 
Although it is easy to produce high pressures 
it is very difficult inde^ to produce the low 
temperatures necessary in the case of these 
gases. It was not until 1898 that Professor 
Dewar succeeded in liquefying hydrogen. The 
liquefaction of air involves the use of most 
elaborate machinery, but its production in any 
quantity is now merely a matter of expense. 

humidity. — ^The remarks on p. 637 make it 
clear that t^e humidity of the atmosphere, or 
feeling of “ dampness,” does not depend on the 


actual quantity of aqueous vapour in the atmos- 
phere but on how near that quantity is to the 
saturation point, which in turn depends on the 
temperature. Or, looked at in another way, the 
humidity depends on the pressure p exerted by 
the vapour actually present at the time, com- 
pared with the maximum pressure P which the 
vapour would exert at the existing temperature 
if saturation point held been reached. Humidity 

i.s therefore defined as the ratio 2. Direct 

mea.sui*ementa of p and P are not possible, but 
are obtained indirectly by the • aid of an hygro* 
meter, an instrument by means of which the 
temperature of the air in its neighbourhood is 
lowered until dew is formed on a glass bulb; 
the hygrometer also contains a thermometer 
to read the temperature at which tho dow is 
formed. 

llyyrometry — Dew VoitU . — To illustrate tho 
method I will take a concrete example. Suppose 
the existing temperature to bo 15" C. and dew 
formed on the hygrometer at 8® C. The latter tem- 
perature is then termed the dew point, this being 
the temperature at which the atmosphere would 
bo saturated by the vapour actually present. 
What has takcMi place ? We had aqueous vapour 
at a temperature of 15® C. and an unknown 
pressure p. Reducing tho temjxsraturo to 
8® C. has not altered the pressure p, but we 
find that at 8° C. the equilibrium state is reached, 
which is reprt3Bonted on the curve on p. 638 by 
tho point R. Tho cooling process is therefore 
represented by the line RQ in the reverse direction, 
the starting point being Q, corresponding to a 
temperature of 15° C. Having found Q wo now 
have all the data necessary for calculating the 
humidity. The curve gives ua tho actual pres- 
sure p corresponding to Q as 8 mms. and also 
tho maximum pressure P corresponding to Q as 

8*0 

12*7 mms. The humidity is therefore - — - — *63. 

12*7 

It should be noted that a humidity equal to 1*0 
means saturation point or dew point, resulting 
in condensation in the form of rain tho moment 
there is a slight drop in temperature. We can 
now see why the presence of hills or mountains 
in a district produces a greater rainfall than 
would otherwise be the case. The air, laden 
with water vapour and moving with the wind, 
is deflected in an upward direction and conse- 
quently to cooler regions by the hills. If tho 
air is near saturation point, a very small drop 
in temperature is sufficient to cause condensation 
of some of tho water vapour it contains. 

Transference of Heat. — We know that heat 
is transferred from place to place. How is this 
accomplished ? If one end of a poker bo placed 
in the fire, the other end too gets hot in time, 
the heat being handed on from particle to par- 
ticle, the warmer molecules heating tho neigh- 
bouring colder molecules. This is the prucciss 
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of condtuUion, In the case of a liquid or a gaa^ 
howeVer, the portion nearest the source of heat 
moves bodily away, thus leaving room for other 
colder portions of the liquid or geui to get nearer 
the fire and bo heated in their turn. This 
method of propagation of heat by tho movement 
of the substance itself is termed convection^ 

Besides those two there is still a third maimer 
in which heat is transferred from place to place, 
and that is the manner in which wo daily got 
our heat from the sun. There is no matter to 
act as a medium between the sun and ourselves 
either to conduct or to convect the heat to us. 
The manner in which the heat does reach us is 
called radiation^ and is similar in manner to that 
in which light travels. It is a form of wave 
motion which will be described in the next 
section on Sound and Light. 

Conduction. — piece of iron always feels 
colder than a piece of wood although they may 
both be at tho samo temperature, because the 
iron in contact with the hand conducts the heat 
away from tho hand at a quicker rate than the 
wood. Iron is therefor© a better conductor 
of heat than wood. Tho conducting power or 
thermal conduclivity of any substance is defined 
as the quantity of heat which in I sec. posses 
through a slab of that substance 1 cm. thick 
and 1 sq. cm. in cross section, when the tempera- 
tures of the two faces differ by unity. 

Thermal ConduclivUien (ta calories) 


Silver 1-63 Lead 0*12 Alcohol 0 0004 

Copper 1-00 Mercury 0’016 Cork 0-0007 

Gold 0*72 Marble 0005 Air 0-00006 

Brass 0*32 Ice 0*005 Horn 0*00003 


Zinc 0*26 Glass 0*002 Carbon dioxide 0*00003 

Iron 0*16 Water 0*001 

It will be seen from this table that the metals 
form tho best conductors of heat, and of these 
silver is tho best of all. Liquids aro very poor 
conductors and gases still more so. In both 
liquids and gases, heat is propagated by the 
convection procoss, conduction playing but a 
negligible part. Tho conductivity of ice being 
as low as *005 explains why that substance forms 
such an effective protection to any water beneath 
it against loss of heat at any appreciable rate. 

Effects of Conduction, — ^Tho warmth due to 
the clothing we wear, to bedclothes, &c., is a 
direct result of the low conductivity of the 
material used for these purposes, the heat of the 
body passing through them very slowly. Since 
the conductivity of air is very low indeed, clothes 
that fit fairly loosely so as to leave a layer of 
air between them and tho skin are warmer 
than those that fit tightly. 

If a piece of copper wire gauze be hold close 
to and above a gas jet and the gas be lit on tho 
adde of the gauze furthest from the jet, it will 
be found that the gas below the gauze will not 
light, the copper conducting the heat away from 
the neighbourhood of the gas sufficiently rapidly 


to lower the temperature below that necessary 
to cause the gas to ignite. The Davy lamp 
depends on this principle : in it the fiame is com- 
pletely surrounded by wire gauze, and any ex- 
plosive gases in tho mine will penetrate to the 
flame and bum inside the gauze, but the fiame 
cannot pass through to set fire to the gases out- 
side, and the explosion that would be produced 
by a naked light is thus averted. The burning 
of the gases inside tlio gauze also serves to in- 
dicate tho dangerous state of tho atmosphere. 
It should bo added, however, that the Davy 
lamp is not an efficient protection in all cases. 

Convection in liquids and solids is due to the 
expansion produced in them by heat, which 
causes the portion nearest the source of heat 
to become loss dense and therefore to rise. All 
systems of ventilation depend on this principle 
of establishing convection currents. Winds, 
land and sea bnwizes aro largely convection 
currents set up by uiiOf|ual heating of tho atmos- 
phere. A number of ocean currents are also 
due to convection, th(5 cold water of the arctic 
regions flowing as an undercurrent towards the 
equator, while tho warm surface water from 
the equatorial regions flows towards the poles. 
Tho systenn of heating buildings by hot-wattv 
pipes is but an application of convection. Tho 
water in tho boiler rises through the outflow 
pipe situated at its highest point, circulates 
round tho network of pi£)es through tho building, 
and returns by a pipe which enters the boiler 
at its lowest point. Tho transmission of heat 
by this system involves all three processes — 
conduction, convec^tion, and radiation. The 
heat passes through the boiler plates to the 
water by conduction, is transmitted through 
tho boiler itself and the building by convection, 
passes through the pipes by conduction, and the 
air in tho room is warmed by convection. Heat 
is also radiated directly from the pipes to the 
objects in the room. 

Radiation. — Radiant heat is similar to light, 
not only in the manner in which it is propa- 
gated, but also in its behaviour. When radiant 
heat falls on a body, part is absorbed by the 
body with a consequent lise in temperature, part 
is reflected in* a manner similar to that in which 
light is reflected from a mirror, and part passes 
through, as light does through glass. The pro- 
portions in which the heat is absorbed, reflected, 
or transmitted varies of course with different 
substances. Substances which transmit a good 
percentage of the heat are said to be “ diather- 
manoua ” while those that do not are ** adiather- 
manous.” Rock salt is the most diatherznanous 
substance; it transmits about GO per cent, of the 
heat incident upon it. The behaviour of glass in 
this respect depends on the source ; it transmits 
about 50 per cent, of the radiation from a source 
at a high temperature such as solar ntdiation, but 
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ia almost adiathermaiioua to radiation from a 
source at a temperature below that of a red 
heat. Hence the use of glass in hot-houscs — 
it is diathermanous to tho sun’s rays, but 
adiathermanous to radiation from within. The 
aquoous vapour in tho air acts in a similar manner 
— it screens the earth from the intense heat rays 
of the sun, and also lowers the rate of radiation 
from the earth during tho night. In deserts 
whero little aqueous vapour is present the days 
are intensely hot and tho nights extremely cold. 

Badiation is also responsible for the formation 
of dew. Substances which radiate well cool 
quickly, at the same time lowering tho tempera- 
ture of the air in immediate contact with them 
until tho dew point is reached (p. 030). Any 
further cooling then results in a de|jositiou of 
water vapour in the form of dow. It is evident 
that the most favourable conditions for a copious 
deposition of dow are : (a) a clear sky — the 
presence of clouds lowers tho rate of radiation; 
(6) a calm state of the atmosphere, so that tho 
air in contact with an object may rornaiii in 
position sufficiently long to bo cooled l)elovv th(i 
dew point ; (c) the obj(*ct3 on which dew is formed 
must he good radiators, and must be situated 
near the ground ; if some distance from tho 
ground, the air in contact will, on cooling, sink, 
and its place will be taken by warmer air, and 
thus the dew point will never be reached. I 

The bolometer is a very sensitive instrument/, 
invented and used by Professor Langley for the '^ 
detection and moasuromont of radiant h(*'/» 
energy. It is based on the principle that tho 
clootrical resistance of a conductor changes with 
the temperature (soo p. 059). 

SOUND AND LIGHT 

Introductory. — If an electric bell be fitted up 
so as to ring under the receiver of an air pump, 
it will be found that as the receiver is being 
exhausted of the air which it contains, the sound 
of tho bell becomes fainter and fainter, and if the 
exhaustion is carried sufficiently far, tho bell 
will not be hoard at all although the hammer 
can be seen striking. Evidently therefore, the 
presence of the air is necessary for the transmis- 
sion of sound. Similar experiments demonstrate 
that all gases transmit sound. Not only gases, 
but all liquids and solids possess the same pro- 
perty — ^the oar, placed to the road, will detect 
the sound of a vehicle a long way off which could 
not be heard in the ordinary way. We ai*e 
therefore led to the conclusion that sound can 
only be propagated through the medium of 
matter, and w© will proceed to consider tho 
manner in which this takes place. 

Wave Motion. — ^If a tuning fork bo struck, 
the ends of the prongs are seen to vibrate in a 
direction perpendicular to their length. Unless 
tiioy do so vibrate, no sound is heard. Similarly 
a bell, or any other body emitting a sound. 


vibrates. The vibration is a necessary ante- 
cedent to the production of any sound, and is 
communicated to the air in the following 
luarmor. 

Let us take the timing fork as an example 
and concentrate our attention on one prong only. 
As this, in the coui-so of its vibration, movies to 
the right and left of its mean position of equili- 
brium, it naturally affects the state of the air 
immediately in contact with it. If the move- 
ment (to the right lot us suppose) were a slow 
ono, it would simply move this air bodily away 
out of its path, but as it is a very rapid one, so 
rapid that a few hundred vibrations are repeated 
in one second, and the air, like all matter, pos- 
H(5S8ea inertia, the result is a compression of the 
air in immediate contact with the fork. The 
prong then quickly moves to the left, leaving 
in its place a partial vacuum or a rarefaction 
which would be quickly filled in by tho surround- 
ing air, but for tho fact that tho motion is so 
rapid that thero is no time for this to happen 
before tho fork moves back again to tho right. 

'rhe oven distribution of tho air to the right 
of the prong bt'fore tho fork was struck is repro- 
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sontod in the accompanying figure (row A) by a 
scries of lines at equal distances from each other. 
The compression produced by the motion of the 
prong to tho right is represented in row B by 
tho crowding together of a few lines, while the 
rarefaction resulting from the movement of the 
prong to tho left is represented in row C by the 
greater separation of tho lines. As a result of 
one vibration of the prong to right and left of 
its mean position there exist therefore, a com- 
pression and a rarefaction of tho air immedb 
atoly to tho right of the prong. 

Now owdng to the elctsticity which the air 
possesses, tho compressed portion at once ex- 
pands, and in doing so it both compresses tho 
air immediately to the right of it and fills up tho 
vacuum on its immediate left. This produces 
a rarefaction whero previously there was a com- 
pression, and passes the compression on towards 
the right (row D of figure). This process is 
continued as .shown in rows E and F. By the 
time the compression has thus passed on a very 
short distance from the fork, the prong will 
again have repeated another movement to tho 
right, and have produced another compression, 
which in its turn is sent following in tho tracks 
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of the first. This is repeatod very many times 
in a second, so that immediately after the fork 
is struck there is a series of compressions travel- 
ling away from the fork, with a rarefaction be- 
tween every two successive compressions, as 
shown in row (>. Of course it must bo under- 
stood that precisely similar processes take place 
to the loft of the prong, although for the sake of 
simplicity I have confined myself to a description 
of the changes in one direction. 

This process constitutes a wave motion. The 
following simple experiment may help the reader 
to see in a more concrete form the nature of tho 
process just described. Place a number of 
pennies or halfpennies in a row on the table 
and in contact with each other ; move tho one 
at one end a short distance from the row and 
jerk it smartly forward so as to hit the edge of 
the coin next to it. This movement will bo 
transmitted right tlirough the row and tho coin 
at tho further end will bo jerked away. It will 
be noted that tho positions of the other coins 
remain quite unchanged. Tho jerk has pro- 
duced a slight compression of the coin hit ; this 
compression has been passed on to tho next, and 
on throughout tho row until the last coin is 
reached, and this, being free to move, is jerked 
forward. This is an exact reproduction of what 
happens in the case of the tuning f<^rk and the 
air, tho sharp movemont of tho prong taking 
tho place of tho jerk. Although tho wave of 
compression travels forward, tho positions of 
the particles of air themselves remain unchanged, 
except for a small vibratory movement to right 
and left in the direction in which the wavo itself 
is travelling. The vibratory motion of the air 
particles is exactly similar to that of the vibrating 
prong, and must not bo confused with the wave 
of compros.sion itself, which is ever travelling 
forward in a straight lino. 

Longitudinal and Tranaverae Wave Motion , — 
The wave motion just described, in which the 
particles of the vibrating mtxlium possess a 
small vibratory motion in the same line ae that 
in which the wave itself is travelling, is called 
a longitudinal wave motion. If a stono bo 
droppi^ into a pond, circular waves are soon 
travelling away outwards from the spot where 
the water was struck, but in this case the wavo 
motion is not longitudinal, for if a cork bo floated 
on the water, it will be seen to move up and down, 
showing that the particles of water themselves 
are moving vertically up and down, whereas 
the wave is travelling in a horizontal direction. 
The particles of the vibrating medium are in 
this case moving in a direction perpendicular to 
the line of motion of the wave itself. Such a 
motion is called a tranaverae wave motion. 

Haw we Hear , — When a body is vibrating so 
as to transmit longitudinal waves through the 
air in all directions, and when a series of those 


waves falls on the oar, a membrane within it 
called the tympanum^ is set vibrating in unison^ 
and produces the sensation of sound. It is found 
experimentally that a rate of less than about 
sixteen vibrations a second will not produce an 
audible sound however close to the ear the 
vibrating body may be. On the other hand 
the structure of tho car does not seem sufficiently 
delicate to respond to vibrations produced at a 
rate greater than 3.5,000 in a second. 

The Ether. — Just as sound is transmitted 
from a vibrating source to the ear by moans of a 
longitudinal wavo motion of the intervening 
medium (tho air), so light is transmitted from 
a luminous source to the eye by means of a 
transverse wave motion. But a wavo motion 
of any kind necessarily implies the presence of 
a vibrating medium, and since light reaches us 
from tho sun and stars through space in which 
there is no matter, scientists have been compelled 
to assume the existence of a medium which fills 
all space — a something, called ether ^ sometimes 
huniniferoLis etJuT (liglit-carrying ether), which 
is capable of transmitting the wave motion 
produced by a luminous body. Although this 
substance, if it can be called a substance, has 
its origin only in tho mind of man and cannot 
be directly ajjprehended by our senses, even 
with tho aid of any existing instruments, yet 
its properties are wtJl kiujwn from the effects 
produced by it. Thus, in order to bo capable 
of transmitting a wave motion it must possess 
both elasticity and inertia (which implies 
density). On the other hand it must be of such 
a nature as to offer no resistance to moving 
bodies, otlierwiso tho rotations and motions 
of tho planets would be affected by it. 

Further, since light can bo transmitted through 
various substanees — solid, liquid, and gaseous — 
the ether must even pervade tho very spaces 
between the molecules of matter. The universe 
must therefore be conceived as a sea of ether 
which has penetrated tlie very structure of all 
matter, and in which tho heavenly bodies are 
immersed but through which they move un- 
impeded by it — a sea which directly connects 
118 with the sun, whose energy is being constantly 
dissipated into it, and through which an infini* 
tosimal portion of this energy reaches us and 
supplies tho means whereby life, in all its myriad 
forma on this x^hmet, is maintained and x>er- 
X)etuated. 

Nature of Light. — The cause of tho ethereal 
vibrations which constitute light was not under- 
stood until Clerk Maxwell in 1873 published his 
electro -magnetic theory. His study of electrical 
displacements or waves, led him also to the 
necessity of assuming the existence of a medium 
for the prox>agation of these waves*-^ medium 
X>ossossing properties exactly similar to those 
of the ether just described, and which must 
therefore be identical with it. When he further 
found that the velocity with which electrical 
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waves travelled through the ether was equal to 
the velocity of . light, he concluded that light 
must be the result of some such electrical waves. 
At first his theory received very little support, 
but since then, the mass of evidence in this direc- 
tion has become so great, that his theory is now 
universally accepted. There are many reasons 
for supposing that there exist in the atoms of 
all substances minute negatively electrified 
particles, very many times smaller than the 
atom itself, which revolve in small orbits within 
the atom (see Electron Theory, p. 069), and that 
as a result of the oscillations of those “ sub- 
atoms,” called eZectronst electro-magnetic waves 
are produced and propagated through the ether. 
When the energy of the atom — or, to bo more 
precise, the rate of vibration of the electrons — 
is increased by a high temperature, tho nature 
of these electro-magnetic waves is suc;h as to 
fall within the limits of perception of certain 
of our sense organs, and to produce the sonsationa 
of light and heat. 

Wave-Length — Amplitude . — A study oi wave 
motion shows that tho distance between two 
successive compressions remains constant 
throughout the motion. This distance is called 
a wave length. Taking tho case of tho tuning 
fork again, the wave length cvitlently depc'iuls 
both on tho frequency with which tho prong 
returns to tho position wliich produces a com- 
pression, and on tho velocity with which th(\so 
comprcfcisions travel away from the fork. 

The distance through which eacli particle of 
tho medium moves in the course of its oscillation 
or vibration, whether this be in tho diroctioii of 
the wave motion (as in a longitudinal wave 
motion) or in a direction perpendicular to it (as 
in a transverse wave motion), is called tho ainplU 
tude of the vibration. The amplitude, unlike 
the wave length, does not remain constant, but 
decreases with distance from the source of dis- 
turbance. 

Every wave motion is characterised by a 
definite wave length and amplitude, Tlio wave 
length determines the quality of the resulting 
sensation — pitch (i.e. a high or low note) in tho 
case of sound, and colour or heat in the case of 
ethereal wave motions; the amplitude deter- 
mines the intensity (loudness or softness, bright- 
ness or dullness, &c. ) of tho sensation. Thus tho 
wave length of the air disturbance giving rise to 
the musical note C is greater than that resulting 
in the note O ; the sensation ” red ” cliffera from 

blue ” only in so far as “ red ” is the result of an 
ethereal disturbance of greater wave length than 
that producing the sensation ” blue ” ; tho sensa- 
tion of heat felt directly from a fire is due to 
ethereal disturbances of still greater wave length 
than those producing light. As long as a sensa- 
tion is perceived at all, its quality, being depen- 
dent merely on wave length, remains unchanged 
whatever the distance of the observer from the 


source — “ red ” remains “ rod ” whether seen 
at a distance of a foot or at a distance of ten 
yards. Not so, however, as regards the intensity 
of a sensation. 

Mathematical treatment shows that tho 
amplitude of a wave motion decreases as tho 
square of the distance from the source. Conse- 
quently all Bonsations resulting from wave 
motions decrease in intensity with tho square of 
the distance. The sound heard by a person A, 
stationed at a distance twice as great from tho 
source as another person B, is only one-fourth 
aa loud as that heard by B ; if I move from 
tho fire to a point three times as distant aa that 
previously occupied, tho direct radiant heat that 
I will fo(‘l will only bo one-ninth as intense ; if the 
intensity of illumination on a pieco of paper 
placed at a distance x from a light, is called 
“one.” tho illumination on that paper when 
moved to a distance 2x will only bo oue-fourth, 
Ac. 


To sum up — Sounds an? duo to the vibration 
of tlio air, and all tho sounds to which we are 
accustomed are essentially air disturbances of 
tho same type but differing in wave length and 
amplitude. Radiations, on the other hand, 
whether consisting of light (of whatever colour), 
heat, or electrical waves (of tho kind known as 
wireless), are the result of ethereal vibrations, 
and are differentiated from each other merely 
in wave length and amplitude. Our sense 
organs, the oar, eye, and skin, are remark- 
able instruments — far more wonderful and 
delicate than anything yet produced by man — 
for detecting and dilTcrontiating these aerial 
and ethereal wave? mot ions. 

Velocity of Wave Motion. — ^Tf I represents tho 
tlistanco between one compression and another, 
or tho wave length, and n the number of 
these wave lengths which pass any fixed point 
in a second, it is evident that the velocity v 
with which a wave motion travels, is given by 
the equation v = n in this equation is called 
the frequency , and must bo equal to the number 
of compressions produci‘d by tho vibrating body 
in a second, or to the rate of vibration of the 
body itself. Thus in the case of a tuning fork 
vibrating 256 times a second the frequency 9 f 
tho resulting wave motion is 266, and this is the 
number of waves which must enter the ear every 
second in orrlor to produce the sensation of the 
note emitted by tho fork. 

Newton proved that tho velocity v with which 
a wave motion travels through any medium is 


given by the equation 


■4 


In this equa- 


tion E represents the elasticity and d the density 
of the medium. Now the equation v = nl might 
have led us to think that v depends on n and I, 

but the equation v = shows that this is not 

so, that V is simply dependent on the pro- 
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^rties oi the medium as regards elasticity 
and density and therefore must have a constant 
value for any particular medium ; n and I 
will consequently have such values that in 
any given medium their product remains con- 
stant and equal to the velocity v of the wave 
motion in that medium. The greater the fre- 
quency n, the smaller must be the wave length I 
and vice versa. Very rapid vibrations will 
therefore result in the production of a wave 
motion of small wave length, and conversely 
slower rates of vibration will give rise to longer 
wave lengths. A disturbance may therefore 
be described either as of a high frequency or of 
a small wave length, indifferently. For similar 
reasons, all radiations, whatever their nature, will 
travel through the ether of space with the same 
velocity. It is found, however, that this velocity 
is diminished during the passage of radiant 
waves through matter — the velocity of light 
through air is loss than through space and 
through water still less. We are therefore 
forced to conclude that the properties of the 
ether pervading matter are in some way modified 
as compared with those of the free ether of space. 

The velocity of sound in air has been measunKl 
in many ways, and found to be 330 metres or 
361 yards a second. If the velocity is calculated 

from the formula ^ ssure 

V d density 

the elasticity of a gas is equal to its pressure — 
see p. 630), the result, at visual atmospheric con- 
ditions, is found to be 280 metres a second. This 
large discrepancy between the experimental 
and calculated results remains to be accounted 
for. 

The air as a result of its vibrations, gets heated, 
and as those vibrations are very rapid there is 
no time for the heat to bo dissipated. Now 
the effect of heat on a gas is to increase the pres- 
sure ; hence the very motion itscjlf alters the 
conditions under which it is propagated, so that 
they are different from the observed conditions. 
A correction must therefore be applied to 
Newton’s formula, and Laplace (1740-1827), a 
great French mathematician, showed that this 


correction should be v = 


4 


IcV 

— where k is the 
d 


ratio of the two specific heats of the air (see p.'63f5) 
and P the observed pressure. Applying this 
formula the result is 332 metres a second for 
the velocity of sound in air, at usual atmospheric 
conditions. This agrees so closely with experi- 
mental results as to bo a proof of the accuracy 
of the assumptions on which the formula is 


based. 


The known velocity of sound in air enables 
us to calculate the wave length of a note of 
known frequency by moans of the equation v^nl. 
Thus the wave length of a note emitted by a 
fork vibrating at the rate of 256 times a second 
will be found to be about 4| ft. in length. 


Not only for air, but for all gases the velocity 
_. In the case of liquids 


and solids, however, the effect of small changes 
of temperature on elasticity is so small as to be 

V E 

~ is applicable. 


Sound travels through water at a rate more than 
four times as fast as through air ; in solids the 
velocity is more rapid still — in cast iron, for 
example, it is lOJ times as great as in air. 

Doppler’s Principle. — ^’Pho pitc^ of a sound, 
as has already been remarked, depends on the 
frequency of the vibrations. This is well illus- 
trated in the case of a note produced by the 
whistle of an express train as it approaches and 
recedes from a stationary observer. Wo may 
imagine the train to bo stationary and the ob- 
server moving towards the whistle with the 
speed of the train — the relative effect will be 
the same. In doing so hc( will have met a number 
of waves proceeding towards him and so his ear 
will, in a second, hav^o received a certain number 
of vibrations above and beyond that produced 
by the wlnstl(\ with the result that the note 
sounds higher than the one actually emitted. 
The opposite effect is produced as the train 
recedt's from him, a certain number of vibrations 
being lost per second, and the pitch of the note 
dropping in consequence. 

The same principle, known as Dopplcr^a Prin- 
ciple, holds also for light, but the velocity of 
light is, as wo shall see later, so very great, that 
it requires a velocity of many miles per second 
on the part of a moving luminous body to pro- 
duce any change, capable of detection, in the 
character of the light. These high velocities are, 
however, found in the case of the heavenly 
IxMlies, and the application of Doppler’s Prin- 
ciple makes it possible for the astronomer to 
perform the apparently hopelcas task of deter- 
mining the velocity with which a star is moving 
directly away from him. The speed with which 
the sim rotates about its axis is found in a similar 
manner. Since one limb is, owing to this axial 
rotation, moving towards us and the other limb 
away from us, an examination of the difference 
in the character of the light given by the extreme 
ends of the sun’s disc enables us to calculate 
the required velocity. 


Noise and Music . — A noise is the result* of an 
irregular succession of waves, continually chang- 
ing in character as regards frequency, while 
a musical note is caused by vibrations which 
strike the ear at definite and unaltered rates. 
Melody consists in a succession of musical notes, 
while harmony is a simultaneous sounding of a 
number of notes which combine and blend, so 
as to produce a pleasing effect. In both melody 
and harmony the ear is sensitive neither to the 
actual frequencies of the notes nor to the differ- 
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encea between those frequencies, but to their 
raliOf which is called an interval. Between a 
note and its upper octave this ratio or interval 
Is one*half, the frequency of the octave being 
exactly double that of the given note. 

The Human Voice . — Vocal sounds are pro- 
duced by the vibration of two stretched mora- 
branea known as the vocal corda^ whoso tension 
is regulated by muscles attached to them. 
They are situated across a tube leading to the 
lungs, called the trachea^ and are made to vibrato 
by the forcing of air through the slit which 
separates them. The accuracy and promptness 
with which the tension of the vocal chords and 
tho width of the slit between them can be changed 
and adjusted, the perfect closure of the glottis at 
regular intervals, and tlie rosoiiance of the roof 
of tho mouth, all combine to make the human 
voice the most perfect of musical instruments. 

The Phom?graph is* an instrument invented 
by Edison, an American, for reproducing sounds, 
especially those of the human voice. To form 
the “ record,’* tho souiul waves are made to 
fall on a diajihragm to which is attached a stylus 
with a sharp cutting eilge, in contact with a wax 
cylinder or disc, in which it cuts a groove as tho 
latter revolves, the depth of this groove varying 
with tho vibration of the diaphragm. To re- 
produce the sound, the stylus is replaces I by 
one with a round end, and as tho record revolvc's, 
it causes tho stylus to vibrato in precisely tho 
same manner as did the one which cut tho 
grooves. These vibrations aro communicated 
to the diaphragm, which is thus made to i(3- 
produce, exactly, its previous vibrations, and 
thus reproduce tho original sound waves. 

The Velocity of Light was first determined by 
Roemer, a Danish astronomer, as long ago as 
1676. He was observing one of Jupiter’s moons 
which in tho course of its rotation roimd that 
planet disappeared and reappeared, thus acting 
as a lamp suddenly extinguished and relit. The 
period that elapsed between two successive 
lightings up of this celestial lamj) could be ex- 
actly timed. His first observations w'ere made 
at a time when tho earth was nearest Jupiter, 
but as our world continued in its orbit f-his 
distance increased and Roemer found his little 
moon unpunctual, gradually getting later and 
later, and at the end of six months Jupiter’s 
moon was fifteen minutes late in making its 
appearance. 

By a flash of genius Roemer attributed this 
difference in time to tho time taken by light 
to travel the increase in distance between the 
earth and the moon he was observing, and on 
this assumption he calculated that the velocity 
of light must be 1 92,000 miles a second, Modem 
ia 3 truments and methods other than those used 
by Roemer give the velocity of light as 186,000 
miles a second. 


As regards terrestial distances tho velocity of 
light is therefore instantaneous, especially as 
compared with sound. When a gun is fired at 
some distance from an observer the flash and 
the smoke are seen first and the sound is hoard 
some time later. Tliunder is frequently hoard 
some seconds after tho lightning flash is scon, 
and knowing tho velocity of sound in air, a fairly 
accurate estimate may be made of the distance 
of tho centre of the storm area from tho observer. 

Composition of Sunlight. — If a beam of white 
light, i.e, Buidight, bo passed through a glass 
prism, it will bo found to emerge as a broad 
l)aiid of many 0010111 * 8 , separate and distinct 
from each otlier, with each colour occupying a 
<lefinite position in this band. The colours, in 
order, are red, orange, yellow, green, blue, indigo, 
and violet, with the red farthest from the thick 
end of the prism. AV^hitc light is thus seen to be 
composite, and is exactly similar in character 
to a chord of seven notes. Just as the notes 
of the chord are produced by impulses differing 
ill wave length, so are these colours. Thus 
about 30,000 waves of red light, placed end to 
end, would measure an inch in length, while the 
waves constituting tho violet colour are still 
smaller, 58,000 of these being required to occupy 
tho same k^ngth. Tho wave lengths of the 
colours interinediato between the red and violet 
vary between these extremes. When the 
enormous velocity of light is considered, the 
formula v = nl gives tho frequency n as 
450,613,440,000,000 for red light. This incon- 
ci‘ivablo number of waves must enter the eye 
in tt single second in order to produce the sen- 
sation “ red,” and a number one and a half 
tiiries as great before wo can see “ blue.” 

It was Newton who first analysed sunlight 
with a prism, and ho called tho coloured imago 
of the sun he obtained, a “ spectrum.” He 
gained still further proof of tho composition of 
whito light by passing the spectnim through 
another prism, placed ui an inverted position 
as compared with tho first, and thus causing 
the colours to rcblend and recombine to form 
white light again. 

This constit\ition of sunlight forms tho means 
whereby the wondeiful variety of colour, as 
seen in nature, is produced. If a strip of red 
paper is placed in the red end of the spectrum, 
it will appear a vivid rod, its colour being in- 
tensified, but if placed in the blue end of the 
spectrum, it will appear jet black, which implies 
an entire absence of colour. Similarly blue will 
appear intensely blue at the blue end and black 
at tho red end of the spectrum. Evidently, 
therefore, an object which looks red in sunlight, 
absorbs entirely the blue light, reflecting none 
of it back, but it reflects well the red light. 
Similarly with all bodies — ^they exercise a selec- 
tive action, absorbing in various proportions cer- 
tain of the constituents of any light and reflect- 
ing the remainder — process which lends itself to 
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Infinite variety. A familiar experience, is that 
of finding a piece of cloth look a different colour 
under gas light from what it does in the day 
time, and different again under electric light. 
The constituents of these lights (sun, gas and 
electric light) are not quite the same, but the 
selective action of the material remains constant, 
leaving a different remainder in each case to be 
refiected, and thus producing different colour 
effects. 

The Spectroscope is an instrument by means 
of which an examination of the character of 
the light omitted by any source is carried out. 
It consists of two tubes mounted on a graduated 
circle, in the centre of which a prism is placed. 
One of these tubes, free to rotate round tho 
circumference of the circle — a rotation which 
can be accurately measurtid — contains a number 
of lenses which convert it into an astronomical 
telescope. The other tube called the collimator 
faces the light which is admitted into it by means 
of a narrow slit ; it also contains a lens, so placed 
as to cause the light to issue from it in a parallel 
beam. This beam passes through the prism, 
and is observed or examined by means of tho 
telescope. 

Spectrum Analysis. — ^WIkju tho spectrum of 
sunlight is examined by this instrument it is 
found to be traversed by a large nurnlier of 
dark lines, parallel to each other and to tho slit 
of the spectroscope, l^hese linos are called 
Fraunhofer lines, after their discoverer, and 
their meaning becomes clear from the following 
experiments. When tho light given out by a 
glowing gas is similarly examined the spectrum 
consists of a number of bright lines. Those lines 
vary in number and position with tho substance 
of which tho gas is composed, but they are 
definite both as to position and number for any 
particular gas. Further, the corresponding 
lines for each substance are also found in the 
sun*s spectrum, occupying exactly the same 
positions, but with this difference, that in tho 
sun’s spectrum they appear as black lines instead 
of bright. Now if white light, such as that 
obtained from an electric arc, bo passed thniugh 
a glowing gas, these black lines are reproduced ; 
cut off the white light, and the black lines become 
bright. Tho black lines are therefore due to 
the absorption by the gas of that portion of 
white light which corresponds in frequency to 
its own rate of vibration. The phenomenon is 
similar to that of resonance, in which a sounding 
body will cause another, at a distance from it, 
to sound and emit its note, provided that the 
latter’s natural period of vibration corresponds 
with that of the sound waves impinging upon it. 

Fraunhofer’s lines are therefore “ absorption ” 
lines. As was first explained by Kirchhoff, the 
light from the white hot nucleus of the sun must 
pass through glowing gases which sur- 
vound that body. The elements in those gases 


absorb poilions of the light which conlespond 
in frequency to their own, and thus notify their 
presence 92,000,000 miles away, by leaving ono 
or more dark linos on the spectrum examined 
in the laboratory. Careful examinations of 
all tho known elements have fixed the positions 
in tho spectrum of their respective absorption 
lines, and a cornparinon with the sun’s spectlum 
r(5veals the remarkable fact that all these ele- 
ments are also present in the gases surrounding 
the nucleus of our luminary. Some time ago 
certain lines in the sun’s spectrum could not be 
identified with any knowm terrei^rial element, 
and were said to bo dut^ to an unlmown substance 
which was called “helium”; but later, this 
element, which proved to be a gas, was also 
discovered as a constituent of tho air in such 
minuto quantities that it had previously escaped 
detection. Here wo have tho case of an element 
being first discovered in the sun before iL was 
known on the earth, speh is tho remarkable 
vision of tho eye of iHcience. Spectroscopic 
oxaminatioii of tlio light from tho stars shows 
that thoir constitution is the same as that of 
tho sun. 

Tho application of Doppler’s principle de- 
scribocl on p. 0'44, shows that the motion of a 
luminous body at a rapid rate must produce a 
shift of tho spectrum absorption lines — ^towards 
tho vioh't end of tho spectrum when tho body 
is moving towards us, since such motion results 
in an incrcasod frc(]Uoncy which is equivalent 
to a diminution in wave length. Conversely, 
a motion away from us must move the linos 
towards the rod end of tho spectrum. 

A measurement of the extent to which the 
linos are so moved provides the datum for a 
calculation of tho velocity of the moving body, 
and in tliis way it has been found that the star 
Arcturus, for example, is approaching the earth 
with a velocity of 42 miles a second, while 
Aldcjbaran is travelling away from us at the 
rate of 45 miles a second. 

The eye aided by tho spectroscope enables 
us to examine the visible portion of tho sun’s 
spectrum, but a combination of Langley’s bolo- 
meter with tho spectroscope reveals the fact that 
the spectrum extends a long way beyond the 
rod end, and the use of chemical preparations, 
such as those with which camera plates are 
coated, proves that the spectrum also extends 
beyond the violet end. The visible spectrum 
thus forms but a small part of the total. Ex- 
tending for many “ octaves ” beyond the red 
end are invisible rays of continuously increasing 
wave lengths and constituting heat rays ; be- 
yond those again, and of still greater wave length, 
are electrical waves which during a period of 
sunspot activity are found to affect the magnetic 
instruments in our observatories ; be3rond the 
violet end of the spectrum are also invisible 
rays decreasing in wave length and which are 
chemically active. These latter are called 
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“ aotinio ” rays, and aro the ones which affoct 
photographic plates and the leaves of plants, 
in which they decompose the carbon dioxide 
, absorbed from the atmosphere, the carbon 
being assimilated by the leaf and the oxygen 
given off. Red light, being sufliciently far re- 
moved from the actinic end of tho spectrum, 
is 'therefore the light used by a photographer 
in his dark room ; blue light would spoil his 
plates. 

The sun’s beneficent rays have provided this 
planet with aH tho energy it possesses anti is 
daily adding>tnoro to the store, and tlie analysis 
of these rays which scientists have made with 
tho aid of but a very few ingenious instruments 
sliows that this energy is supplied in four forms 
— as electrical energy, heat energy, light energy, 
and chemical energy. 

We must now turn to certain other properties 
of light which have very important applications. 

Reflection and Retraction. — When a hcam 
of light is incident flpon a transparent body 
such as glass, a certain proportion of it will 1x3 
reflected, a little will bo absorbed, and tho rest 
will pass through. This is represented in Fig. 1 1 



AB representing a glass bUx^k with parallel 
faces, IP tho path of an incident ray, PI' that 
of tho reflected ray, and PRS tho path of the ray. 
passing through the glass and onwards. NPIS' 
is a line through P, the point of incidence of Uio 
light, perpendicular to tho surface, and callcxl 
the fiormaL Tho angle IPN (or a) is called tho 
angle of incidence and tho angle 1'1'K (or a') 
tho angle of reflection, Tho ray of ligl it in passing 
through tho glass is bont, or refracted, as it is 
called, out of its original path (represented by 
the dotted line) towards tho normal : tho angle 
RPN' (or P) is therefore called tho angle, of 
refraction. On emerging from tho glass slab 
into the air the ray is bent back again away 
from the normal and into a direction parallel 
to the original one, the final result thus being 
a shifting of the path of tho ray by an amount 
depending on the thickness of the slab. 

Substances like glass are said to bo “ optically 
denser” than air, and the effect of the passage 
of light from one medium into an optically 
denser one is to cause refraction towards the 


normal, while the passage in a contrary direction 
produces refraction atcoy, frotn the normal. 

Reflection and refraction will now bo con- 
sidered in greater detail. 

Reflection. — The laws governing reflection 
are only two in number. (1) The angle of in- 
cidence is equal to tho angle of reflection. 
(2) ^’he incident ray, tho normal, and the ro- 
flectod ray aro nil in tho sailte plane. 

The result of these laws, in the case of a plane 
surface such as a common mirror, is to produce 
no imago which seotns to bo as far behind tho 
mirror as tho object is in front of it. This is 
clear from Fig. 12, in which MM represents the 



mirror, OR the object and E the eye of tho 
observer. Since wo ju(lg(3 tho position of an 
object by tho dinx'tioii of the rays as they enter 
the. eye, tho result of the reflection of a ray pro- 
ceeding from () is to “ place ” O at O' ; similarly 
B is judged as being at R' and so with all inter- 
vening pt)inbs between O and B. It can bo 
easily proved that 0P--=0'P and RQ=B'Q. 

If a plane mirror is rotated, tho angle through 
which tho reflected light is turned is exactly 
twice as great as that through which tho mirror 
itself has moved. This provides us with a means 
of (lotoctiiig minutely small motions. Gauss 
(1777-1855) attached small mirrors to his sus- 
pfiided magnets, and by watching the beeftn of 
light reflected from them on to a scale placed 
at somn distance, ho was able to detect tho 
slightest thrill on tho part of tho magnets. Tho 
infinitely small elongation produced in a bar of 
metal by the mere heating of the hand may be 
so magnified by this method as to bo easily 
pi'rcoivod. 

The. Sextant is an instrumont also depending 
on this principle, and is used for determining the 
angle subtended at tho cyo of an observer by 
two distant objects. By means of it the altitude 
of tho sun is found daily by the sailor at sea. 
It consists of a telescope, two mirrors, and a 
scale. One of the mirrors is fixed with its centre 
directly in front of the telescope ; only the 
lower half of this mirror is silvered, the upper 
half being left clear. Above this is a fully 
silvered mirror arranged parallel to tho first. 
The telescope is brought to bear on nn object 
situated on the horizon, which is viewed through 
tho clear half of tho first mirror. TTio second 
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mirror is then rotated until it reflects an image 
of the sun on to the lo^^or half of the first mirror, 
where this image is again reflected into the 
telescope and seen alongside of the first image. 
The angle through which the second mirror is 
rotated is read off on a scale and is equal to half 
the angle between the two objects ; doubling 
this angle therefore gives the required altitude. 

The application # the laws of reflection to 
spherical rnirrora requires more extensive treat- 
ment, for which the reader is referred to any 
text-book on Light. 

Reflection of sound is precisely similar to that 
of light and is governed by the same laws. 
Familiar instances are found in echoes, in the 
Whispering Gallery of St. Paul’s, and in sounding 
boards, which function as mirrors, and arc fixed 
in halls so as to reflect sounds into jJ/ho audi- 
torium. 

Refraction. — The principle which governs 
the refraction of light was first discovered by 
Willebrod Snell about 300 years ago, and may 
bo stated os follows ; The ratio of the sines of 
the angles of incidence and refraction is constant 
for any particidar substance ^ though it varies 
from one substance to another. Or using the 

notation of Fig. J 1, - a constant.^ 

This constant ratio is called the index of re- 
fraction for that substance. In tlie case of the 
passage of light from air to water it is equal to 
If the path is reversed, the index of refraction 
becomes J, so that if represents the refractive 

index on the passage of light from substance 

1 Note on the Sine, Cosine, and Tangent of an Angle.- It 
ABC represents any angle a and if any perpendicular I’Q 
be drawn frora either of the lines forming the angle on to 
the other, so as to form a right-angled triangle PBQ, then 
the sine of the angle a (written sin <t) ia the ratio of this 



perpendicular PQ to the hypotenuse BP of the triangle so 
formed. This remains constant for any given angle from 
whichever point P may be drawn. The sine of an angle 
cannot be greater than unity. 

The cosine of the angle a (written cos a) is the ratio 

This also cannot have a value greater than unity. 

The tangent of the angle a (written tan u) is the ratio 

, and since this Is equal to ^/]^> tan « • The 

tangent of an angle may have any value from zero to infinity. 

All three (sine, cosine, and tangent) may have negative 
values. 

Values of the sine, cosine, or tangent of any angle will be 
folind In any book of mathematical tables. Those for angles 
from (f* to 90* are given at the end, p. C70. 


A to substance B, the refractive index from 

1 

substance B to A is equal to 

Since the refractive index of any substance 
ia a measure of the amount by which light is 
bent out of its path in passing from air into that 
substance, its value plays a very importaint fjacjb 
in the manufacture of gleissos for optical instrii- 
ments in which the refraction of light is utilised 
for specific ends. Further, the refractive index 
dejxMicls not only on the substance throngh 
which the light passes but also ondihe colour of 
the light itself. The shorter the wave length 
of the light the greater is the amount of bending 
it undergoes. This is evident from the following 
table of refractive indices for different substances 
and for rays differing in wave length, the direc- 
tion of the rays being from air to the substance. 


Substance. 

jlefractive Index. 

Bed. 

Grange- 

Yellow. 

Blue. 

Water .... 


1*334 

1*.S38 

<Jrown glass . . 

1T)28 

1*534 

1*640 

Flint glass . , 

1 -^78 

1*687 

1*597 

llock salt . . . 

1 •r)37 

1*544 

1*663 


ITiis talflo explains why light composite in 
character spreads out into a spectrum on passing 
through a thick prism. It is also evident that 
the thickt^r llio prism the greater will bo the 
extent to which the various colours will be finally 
separated and the longer will be the resulting 
spectrum. 

*V' 

The Rainbow is an example of the resultiji^t 
effects of b(.)th reflection and refraction. 
formed by the rays of the sun falling on raindrops 
situated in certain positions with respect to the 
eye of the observer. The rays arc refracted in 
the drop at some point such as A and the com- 



Fio. 14. 


4 

ponent colours are dispersed ; , feflection theikl^ 
takes place at a point B on the ba<# (Mirface^ 
and another refraction at C aooompa)iilied by still 
greater dispersion. Those rays which have Under- 
gone minimum deviation by the two refractions 
and one reflection will have maximum intensity, 
and from the known refractive index of water. 
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oalculatiK>n shows that such rays will issue from 
the drop at an angle of about 41° with the direc- 
tion of the sun’s rays. Hence looking in that 
direction the drops will appear cus bright points 
of light, and owing to the dispersion which takes 
place the violet colour will appear as a curve, 
all points on which make an angle of 40° between 
the^ye of the observer and the direction of the 
r Sun’s rays, while the red will bo on a curve sub- 
tending an angle of 42° ; colours of intermediate 
waye-lengths will appear between these two, and 
thus we get a series of circular arcs showing the 
spectrum colours with the red on the outer and 
the violet on the inner edge. 

A secondary and fainter bow is sometimes 
outside the primary bow just described. 



and is caused by light which has been reflected 
twice in the raindrop, the angles of minimum 
deviation being in this case 54° for the violet 
and 61° for the red rays. In this bow, therefore, 
the violet arc is seen to be on the outer edge. 

Lenses made of glass are the chief means 
whereby light is controlled so as to produce 
certain required results. Of these the com- 
monest ore the convex and concave forms (Fig. 16), 
the, former being thickest and the latter thimiest 
at 1^0 centre. 

ijf a parallel beam of light bounded by the 
lines AB and CD fall on such a lens, the rays 
will issue in such a manner as to converge to- 
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wards a single point F in the case of a convex 
, lens, or as it is frequently called convergent lens, 
^ and to diverge as if from a single point F in the 
case of a concave or divergent lens. The point 
' F is call^ the foctia of the lens and the distance 
; OF the focal leff^th» If a source of light be 
l^laced at F» so that radiating from it are 
incident on the lens^ ^the emerging beam will 
be parallel. 

If is the radius of curvature of the first sur- 
face) of a lens on which light is incident, that 
of the second, / the focal length, and fi the re- 
f raotive index, then / depends on the values of 


f I and fj. The relation between these quantities 
is given by the equation i = — 1) ( ~ 

This formula is, however, based on the conven- 
tion that distances measured from the lens in a 
direction opposite to that of the incident light 
are reckoned as positive, while those measured 
in the same direction as thal^f the incident light 
are reckoned as negative. This convention 
must be borne in mind whenever the reader is 
dealing with lenses. For both kinds of lenses 
(ju — 1) is a positive quantity, the value of fi for 
glass being greater than 1 , but r^ is negative in 
the convex lens and positive in the concave, 
while the reverse is the case for rg* Consequently 

i. and therefore the focal length of a convex lens 

is negative while that of a concave lens is positive. 
In other words, the focus F is, in the case of a 
convex lens, on the side remote from the in- 
cident light, and in the case of a concave lens, 
on the same side as that of the incident light, 
as is shown in the figure. The radius of curva- 
ture of a lens is easily measured by means of a 
spherometer, a little instrument constantly 
used by opticians. Assuming 1 *5 as an approxi- 
mate value of fJi for glass, we will as an illustration 
of tlie use of the above formula find the focal 
length of a convex lens whose first surface or 
surface incident to the light has been found to 
have a radius of curvature of 8 cms. and the 
second surface one of 6 cms. We have 

)(-}-!) 

= •6 x(-*292) 

= —'146 cms. 

.*. /== —6*86 eras. 

The value 1 is called tlio dioptric strength or 

/ 

the power of the Ions, and opticians use as the 
unit of power, that of a lens having a 
focal length of 1 metro. This unit is 
called a dioptre. The power of the 
lens just calculated would therefore 
be 14*6 dioptres. The more strongly 
curved the surfaces of a lens are, the 
greater is its “ power.” There is also 
a convention to call a convergent or 
convex lens a positive lens and a divergent or 
concave lens a negative one— which is rather 
unfortunate and confusing, as the focal length 
of the former is negative and that of the latter 
positive. 

The position, sisse, and form (whether erect 
or inverted) of an image formed by a lens may 
be obtedned from a geometrical construction 

or from the equation 4 » i — L in which u repre- 

f V u 

sents the distance of the object, and v that of 
the image from the lens, due regard being paid 
to the convention as to signs. To find the posi- 

21 a 
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tion of the image this may bo written i 

V f u' 

Since u must always bo positive we have (a) for 
a convex Iona 2 = — ifl, and therefore v is 

V f u 

negative as long aa u is greater than /, and posi* 
tive when w is loss than /. Hence the image is 
on the side of the loj^ farthest from the object, 
as long as the lattw is situated at a distance 
from the Ions greater than its focal length (the 
image being then said to be a rml one), and the 
image is on the same side of the lens as the object 
when the latter is at any distance from the lens 
less than the focal length of the lens (the imago 
being then said to be virtual) ; (6) fgr a concave 

lens i i -f- 1 and v is therefore always positive 

V f u 

or the image is always situated on the same side 
of the lens as the object (the image being virtual). 

The, Magnification produced by a lens is given 
by the ratio Applying the formula 

u f V u 

we see that the magnification — 1 — - or 1 — H-. ’ 

/ 

The second of these expressions indicates that 
for a concave lens tlie magnification must be 
less than 1, that is the image is smaller than 
the object, while the first shows that as long as 
/ is negative and v positive the magnification is 
gITeater than 1. 

The condition for magnification is therefore 
a convex lens of short focal length, and the 
shorter the focal length the greater the magnifica- 
tion. This is exemplified in the ordinary magni- 
fying or reading glass or in a simple microscope, 
which consists of a single short>focua convex lens. 

Thick Itemee, — The preceding formuljB and 
remarks apply only to thin lenses. In the case 
of lenses of any appreciable thickness such as 
are used in all good optical instruments, the 
conditions involved are much more complicated, 
and the mathematics necessary for a study of 
them is of an advanced character and quite 
outside the scope of this article. 1 will therefore 
content myself with a brief outline of the two 
chief problems encountered, (a) A thick lens 
produces distortion of the image, or, as it is 
technically termed, spherical ciicrraiion. This 
may be overcome either by the use of a dia- 
phragm or “ stop to diminish the “ aperture ” 
of the lens, so that only the light which passes 
through the central portion of the lens is used, 
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or by the use of a lens only one solace of 
which is curved, the other being plane. Such 
a lens is called plarw-convex or plano-concave 
according to the form of curvature of the curved 
surface, and is of frequent use in optical instru- 
ments. as the “ stop ” method has many dis- 
advantages, not the least of which is that it 
cuts oil a good deal of light. In using this form 
of lens the curved surface should face towards 
those rays (incident or emergent) which are the 
more nearly parallel to the axis of the lens.^ If 
reversed the spherical aberration becomes about 
four times as great. Consequently, in the case 
of a microsco[)o where the object is placed very 
close to tho lens, the plane side faces outwards, 
while in a telescope or field glass the curved side 
faces outwards. 

(6) A thick Ions acts somewhat like a prism 
and produces marginal colour effects in the 
imago — this is tc?rmed chromatic aberration. 
To obviate it, a convergent lens of crown glass 
is cemented together with a divergent lens of 
flint glass (Fig. 17). The former is more strongly 
c<»nvergont for blue than for red 
rays, while the latter is more 
strongly divergent for tho blue 
rays ; the result is that the colour 
spectrum is foJiled back on itself, 
m it were, the red and blue colours 
being brought into coincidence. 

Such a combination of lenses 17 , 

i« called an achromatic combina- 
tion ; in it tho free surface of tho flint glass is 
left piano, while the curved surface of tho crown 
glass is mado to face the incident light so as to 
minimise the eflocts of spherical aberration. 

In good optical instruments, therefore, we 
never have single lenses, but combinations to 
reduce both spherical and chromatic aberration. 
In the following descriptions of a few such in- 
struments this must bo taken for granted ; by 
a convergent or divergent lens will be meant 
a combination of lenses which produces tho 
same resultant effect. 

Optical Instruments — The Eye, a diagram- 
matic section of which is shown in Fig. 1 8, is tho 
chief and most wonderful optical instrument of 
all. An opaque membrane S, called the sclerotic, 
encloses a nearly spherical chamber. This mem- 
brane becomes transparent in front, at C, where 
it is called the cornea and forms, as it were, 
a window for the admission of light. Lining 
the sclorotio is a black pigmented coating Ch, 
called tho choroid, which merges into the 
iris I, opaque and generally colou^r^, and 
containing a circular opening near its centre 
termed tho The pupil is capable of con- 

tracting or expanding, aecording to the intensity 
of the light, and thus acts as a blind or soi^een 
controlling the quantity of light which enters 

' 1 The of a lepe Ib a line i»a8Blnff through Its centre 
and perpendicular to the 8urface<— the line In figure IS. 
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the ©y© chamber. The choroid probably acts 
in a manner similar to the black paint with 
which the insides of cameras and telescope tubes 
are covered ; it prevents a general illumination 
of the interior. 

Between the iris and the cornea is a small 
chamber A containing a liquid called the aqueoua 
humour. Immediately behind the iris is the 
cryitalline Ima, attached to the sclerotic by 



muscles MM» called the ciliary muscles, the 
contraction and relaxation of which causes the 
Ujiih to become thinner or thicker, in otlujr words, 
to vary the radii of curvature of the lens and 
so alter its focal length. The oyo is therefore 
said to possess the power of accommodation. T1 »e 
lens itself is not simple in structure ; the surface 
nearest the cornea is leas curved, so that it ap- 
proximates to a plano-convex form ; also, it is 
not homogonoous, but increases in density from 
its outer to its central portion. This, tog(?thcr 
with its plano-convex form, tends to diminish 
spherical aberration. Covering the choroid is 
a semi-transparent network of nerve fibres and 
blood vessels, called the retina, RR. All thoso 
nerve fibres terminate on the optic nerve O, 
which runs into the brain. Between the lens 
and the retina, Iho chamber V is filled with 
a gelatinous liquid called the vitreous humour. 
Besides functioning as refracting substanccH, 
and probably also to absorb heat rays, botli 
humours (aqueous and vitreous) act as cushions 
helping to protect the eye from a blow. Any 
damage to the vitreous humour is irreparable, 
but the eye itself will replace the aqueous humour 
within about eight hours. 

The whole forms an optical system producing 
a real, inverted image of an object, so as to fall 
on the retina, which, under the action of light, 
gives in some unknown and marvellous manner 
the sensation and consciousness of “ sight.” As 
a result of experience €uid co-ordination with 
the sense of touch, the mind re-translatcs the 
inverted image into an upright one. 

The instrument, as we see, is complete in 
every detail, oogtitaining, as it does, an adjust- 
able ** stop ” or diaphragm in the pupil, a 
compound lens of variable focal length, adjust- 
able at will in a fraction of a second, black 
pigmented sides, and lastly the retina — a most 
efficient, sensitive, self-recording “ plate,” which 
responds immediately, requires no ”develop- 
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meat,” and is always ready for the next “ pic- 
ture.” 

Defects of Vision . — ^Those which are of common 
occurrence are (a) Myopia or short-sight, 
(6) liypermetropia or long-sight, and (c) Astig^ 
fnatism. 

(а) In the perfect eye all points from a distant 
object focus on the retina. Xu the case of myopia 
such points are, owing to^^he excessive length 
of the eye, focussed a little in front of the retina 
even when the crystalline lens is at its fiattest ; 
this produces a blurred image. Such on eye 
can, however, see near objects distinctly, al- 
though ite near point (i.e. tlie minimum distance 
of distinct vision) is much closer than it is in 
tli(i normal eye. To cori*oct for myopia, since 
the crystalline lens is evidently too convergent, 
a concave spoctacio lens is placed in front of the 
eye so as to reduce this convergence. If d is 
the near point of the eyo, the focal length of 
the Ions should also bo d, as thou it will focus 
})arallel rays from distant objects to a distance 
d from the eye. 

(б) In the hypermetropic eye light from a 
distant object is, owing to the deficient length of 
the eyo, focussc^d behind the retina. The accom- 
modative power of the crystalline Ions is, as a 
rule, sufficient to rectify tliis for distant objects, 
but not for objects fairly close to the eyo such 
as printed matter. The crystallino lens is in 
such a case evidently not sufficiently convergent 
even when the ciliary muscles are fully relaxed, 
and the spectacle lens required is therefore a 
convex one so os to form, together with the lens 
of the oyo, a more convergent system than the 
latter alone does. 

(c) Astigmatism is duo to non-symmotrical 
curvature of the cornea, which may bo more 
curved in the vortical piano than in the hori- 
zontal, or vice versa ; the result is distinct vision 
in one plane and indistinct in another. Such 
an eye may, for example, see clearly vertical 
lines and but dimly horizontal linos or the re- 
verse. The remedy for this is a cylindrical 
spectacle lens so as to re-inforoe the eyo in the 
plane of least curvature of the cornea. Astig- 
matism may bo combined with either of the 
two defects previously dealt with, in which case 
the spectacle lens is of a double cliaracter, the 
surface nearer the oyo being spherical (concave 
or convex as the case may require), while the 
outer surface is cylindrical. 

The Astronomical Telescopes in use cure of two 
kinds (1) refracting, and (2) reflecting. The 
former contains a convergent Ions or system, 
termed the object glass or objective, which is 
turned towards the object to be viewed, and a 
convergent lens termed the eye-lens or eye-piece, 
to which the eye is applied. This system pro- 
duces a magnified inverted image — inversion 
being of no consequence when viewing stars. 
If F is the focal length of the objective and f 
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that of the ejre>pieoe, the magaifioatioa of such 
an instrument is equal to — — , the minus sign 

implying inversion of the image. Consequently 
such a telescope must contain a long focus ob- 
jective and a short focus eye -piece. This 
accounts for the enormously long telescopes in 
use in observatories. The one used at the Yerkea 
Observatory, Chicago, is 75 feet in length and 
possesses an object ^leiss 40 inches in diameter, 
a largo aperture for the objective being required 
in order to collect as much light as possible. 
Naturally there are great difficulties connected 
with the construction of such large objectives — 
that of the Lick Observatory, for example, cost 


£ 10 , 000 . 

In the reflecting telescope no objective is re- 
quired, the light falling directly on a parabolio 
mirror, from which it is reflected into an eye- piece. 
The advantages of this form of teloscopeare that a 
wider aperture can be used, there is no spherical 
or chromatic aberration, and as no objective is 
required it is very much cheaper. On the other 
hand, however, the image is not so bright as in 
the refracting telescope, a certain percentage 
of light being lost in the reflection. 


Galileo' a Telescope. — Galileo was the first to 
invent and point a telescope at the skies. His 
instrument contained a convergent objective 
and a divergent eye-piece. The telescope being 
much shorter than an astronomical telescope 
of equal magnifying power, and the image being 
upright, has led to the adoption of this optical 
arrangement for use in opera glasses. 


The Terrestrial Telescope produces an upright 
image by means of a convergent lens placed 
between the objective and tho eye-piece ; other- 
wise the optical system is similar to that of the 
astronomical telescope. 

The Microscope contains a short focus objective 
and a short focus eye -lens, tho object being placed 
very close to the object glass. Both objective 
and eye-lens are convergent systems, and in a 
very high -power instrument the former is very 
complicated in structure. 

The Magic LarUem is an instrument for throw- 
ing on a screen an enlarged image of a photograph 
in the form of a slide. The focussing lens con- 
sists of two compound lenses separated an 
appreciable distance from each other. This 
forms an enlarged inverted image corrected for 
both spherical and chromatic aberration. The 
souroe of light is obtained by burning a mix- 
ture of coal-gas and oxygen in front of a lime 
which is thereby made to glow very brightly, or 
by using an electric carbon arc. Between this 
light and the focussing lens there is a condenser 
consisting of two plano-convex lenses with their 
curved sides in contact ; its function is to collect 
the rays so as to project them ail into the f ocuss- 
ini^ lens, The i&de is placed in an inverted 


position between the condenser and focussing 
lens and immediately in front of the former, 

MAGNETISM AND ELECTRICITY 

As neither magnetism nor electricity can be 
directly apprehended by our senses in the same 
manner os sound, light, or heat, it would seem 
desirable at outset to state what magnetism 
or electricity h.., This, however, camiot be done, 
because nobody knows. We know how to pro- 
duce both ; we know their properties and the 
laws to which they conform ; we know how to 
deal with them, how to control them and how 
to use them ; we know that the two are intim- 
ately connected with each other — electricity in 
motion produces magnetism as an accompanying: 
phenomenon, while magnetism in motion pro- 
duces electricity, but what they are is part of 
tho Groat Mystery. Recent researches and 
newly acquired knowledge seem to indicate that 
electricity is the basis of the imiverse, while 
matter is but the form or manner in which our 
senses interpret it. (See Electron Theory, p. 668. ) 

Magnetism, — ^Thore is a certain oxide of iron — 
a hard black stone — which was known to the 
ancients os possessing the magic property of 
attracting to itself small pieces of iron and steel, 
and which was found by them in magnosia (in 
Asia Minor) ; hence the name “ magnet.’* This 
stone, now known as 7nagnelite^ is however found 
in many localities, and was known to tho Chinese 
as long ago as 2400 b.c. They also knew that 
it possessed tho power, when suspended so as 
to have complete freedom of movement, of 
always coming to rest in a definite position — one 
end jwiuting north and the other south. There 
is no record of any such knowledge amc^ng 
Europeans until the eleventh century, from 
which time onwards the stone began to be used 
for navigation purposes, and received tho name 
of lodestone or “ leading-stone.” 

A magnet is a substanco which possesses the 
two-fold property of (o) attracting small pieces 
of iron or steel, and (&) assuming a position 
of rest such that its axis lies in a direction which 
coincides very closely with a geographic meridian. 
Tliis property, or magnetism ” as it is called, 
can be easily imparted to some substances such 
as iron, steel, nickel, cobalt, chromium, cerium, 
and manganese. These substances are also at- 
tracted by a magnet, and are called paramagnetic 
or magnetic substances. Of these iron and steel 
have the greatest magnetic power, and only 
nickel and cobalt are at all comparable with 
them in that respect. There are a few substances, 
such as antimony, aluminium, bismuth, and 
copper, which are even repelled by a magnet 
and are consequently termed diamagnetic. The 
majority of substances are magnetically neutral 
— ^neither attracted nor repelled by a magnet. 

The two chief methods of magnetising a piece 
of iron or steel are (a) rubbing with one or two 
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magnets for some time — ^the rubbing must be 
porforinod always in the same direction — and 
(6) winding a copper wire, covered with silk or 
gutta-percha, round the piece of iron or steel and 
passing an electric current through the wire. It 
is found that iron loses its magnetism quickly, 
and if the iron is “ soft,’* very quickly, but steel 
retains its magnetism for a long time. Steel 
forms a “ permanent ” magnet — ^with a modified 
meaning of the word permanent — ^and magnets 
are therefore usually of steel, but as we shaJl 
see later, soft iron magnets are also put to im- 
portant uses in many ways. 

With a couple of steel magnets lot us perform 
a few simple experiments. If either Ls dipped 
into a heap of iron filings it will be found that 
great cliiatora of the filings have been attracted 
at the or poles^ as those are called, while 

hardly any have attached themselves to the 
middie or “ equatorial ” portion of the magnet. 
It seems, therefore, as if the magnetism, whatever 
that may bo, is concentrated at the ends. If 
now wo break the magnet (which may consist 
of a magnetised knitting needle) into halves and 
tost each half with the iron filings, wo shall find 
that each half behaves in exactly the same way 
as the whole did previously. This subdivision 
may be continued with precisely the same result 
each time. It seems, therefore, that the whole 
magnet consists of a number of little magnets 
arranged end to end lengthwise. 

Suspend one of the magnets by a fine thread, 
or balance it on a point so that it is free to turn 
about a vertical axis through its centre of gravity, 
and it will come to rcist with one end pointing 
north and the other south. Mark one end so m 
to distinguish it from the other and displace it 
from its position, and you will find that on coming 
to rest again the sa^ne end or pole will again point 
in the same direction. The polo which points 
north is called the north-seeking po/e, and the one 
pointing south the south-seeking pole. Having 
in this way found the north and south -seeking 
poles respectively of the two magnets, suaj^end 
one and bring the other slowly up to it, and it 
will be found that when the south -seeking fjolo 
of one is presented to the north -seeking pole of 
the other they attract each other, but if the 
north-seeking polo of the one is presented to the 
north-seeking pole of the other, they repel eewjh 
other. There must, therefore, be some difference 
in the magnetism of the two poles of a magnet — 
a difference summed up in the rule that ** like 
poles repel, while unlike poles attract each 
other.” 

It must be remembered that in practice we 
cannot get these two kinds of magnetism sej^- 
rated. Whenever one end of a body exhibits 
north -seeking polarity, the other end will invari- 
ably exhibit south -seeking polarity. 

Theories about Magnetism . — ^The earlier philo- 
sophers assumed that magnetism was due to a 
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fluid which entered the substance on its being 
magnetised. The theory was similar to the 
caloric fluid theory then in vogue to explain the 
phenomenon of heat. The modem view is that 
each molecule of a body is a little magnet, but 
these little magnets are normally arranged in a 
haphazard fashion with their respective poles 
pointing in various directions. They ‘ thus 
neutralise each other and no magnetic properties 
are exhibited, but in tho case of bodies which 
are easily magnetised the rubbing of a magnet 
over them “ sots ” or turns these molecular 
magnets so that all like poles point in the same 
direction. 

The Earth a Magnet. — If a light magnetic 
needle bo balanced so as to be free to revolve 
in a vertical plane, it will not come to rest in a 
horizontal position, os it would do if it were not 
magnetised, but in a position making an angle 
of about 07® with the horizontal, and with its 
north -seeking pole dipping down. This “ dip ” 
varies at different parts of the earth’s surface ; 
in London it is about 67°, but it increases eua we 
travel northwards and decrecuaes as we proceed 
in a southerly direction. South of the equator 
tho dip becomes reversed, the south -seeking 
pole now dipping below the horizontal, the 
magnitude of the dip again increasing with 
distance from tho equator. 

Tho behaviour of such a ” dip-needle ” as well 
os that of a compass needle, which is merely a 
strip of magnetised steel, and which always 
points in a northerly and southerly direction, 
can only bo explained on tho assumption that 
the earth itself is a large magnet whoso attraction 
is the cause of the phenomena observed with 
magnetised bodies — an assumption conclusively 
proved by innumerable experiments and observa- 
tions. The magnetic poles of tho earth do no/, 
however, coincide with the geographic poles. 

The non-coincidcnco of the magnetic with 
the geographic poles accounts for the divergence 
of a compass needle from the true north and 
south. Tho amount of this divergence, measured 
in angles, is called tho magnetic dedinaiion, a 
knowledge of the exact value of which is neces- 
sary to enable mariners to make corrections for 
purposes of navigation. 

The declination, the intensity of the earth’s 
magnetism in a horizontal direction, and the 
” dip ” are called the Magnetic Elements ; the 
values of all three must he known before the 
extent of the earth’s magnetism at any place 
c€m be exactly specified. From records of these 
elements, made and kept at various observatories 
scattered over the globe, magnetic maps are 
constructed on wlilch the required data an? 
marked. The magnetic observations made 
during Sir E. Shackleton’s last Antarctic expedi- 
tion showed that the variation lines on the 
charts used by all ships travelling south of the 
equator were a little bit out. These have now 
been iJtered and the saving thereby effected, of 
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one or iwo hours to every ship on oaoh voyage, 
amounted in a few years to mueh more than ^le 
cost of the expedition 

I/fw of Inverse Squares . — Careful experiments 
prove that the law of attraction (or repulsion) 
between the poles of two magnets is exactly 
similar to the law of gravitation, viz., the foroo 
of attraction (or repulsion) varies directly as 
the product of the magnetic strengths of the 
two poles and inversely as the square of the 
distance separating them. Mathematically, 

this is expressed by the equation 

where F represents the force, m and w' the re- 
spective pole strengths, d the distance between 
them, and k a constant depending on the medium 
separating the poles. If wo make each of the 
quantities in this expression equal to unity we 
got a definition of unit pole strength when the 
medium is air, this definition being that “ unit 
magnetic polo strength is such that when placed at 
unit distance (1 cm. ) from a similar pole of equal 
strength it repels it with unit force (1 dyne.)” 

We must next consider a couple of expressions 
which give the value of the force act.ing on a 
magnet that has been deflected out of the 
magnetic meridian through a measurable angle. 
This is important, as the easiest means of measur- 
ing the strength of an electric current is by 
reading the angle through which a magnetic 
needle is deflected by such a current. 

Deflection of a Magnet. — Let PQ (Fig. 1 9) repre- 
sent a magnet, originally at rest in the magnetic 
meridian NS, and which 
has been deflected by an 
angle a from its position 
of etpiilibrium. The pro- 
blem is to find in terms of 
known quantities the value 
of the force tending to 
restore the needle to its 
original position. Let m 
be the pole strength of 
the magnet, I its length, 
and H the value of the 
force exerted by the 
eai’th's magnetism in the 
direction of tho meridian, or the earth’s “ hori- 
zontal intensity ” as it is called. The value of 
H varies at different points of the earth’s sur 
face, bub is ea.aily found by experiment ; in 
London it is equal to ’18, which means that unit 
pole strength is acted on by a force of *18 dynes 
in the direction of the magnetic meridian. 

From P and Q draw PL and QM, each per- 
pendicular to NS ; then PL QM. Now the pole P 
^ acted on by a force mH in the direction PH ; 
similarly the pole Q experiences a force mH in 
the direction QH. These two equal and parallel 
forces constitute a “ couple ” tending to turn 
ihie magnet back into the direction NS. The 
:ivuming momrat of this couple is equal to one 



of tho forces multipUed by the distance between 
the lines of action of the forces, i.e. mH. x 2PL. 


Now PL - 


*PC sin a, or ^ sin (i. 


the turning moment =»wH x 2.^sin a. 

—mHl sin a. 

The pole of strength m of a magnet multiplied 
by its length I is termed the magnetic m/omerd 
of the magnet. If we call this M, then the turning 
moment = Mil sin a . . . (Equation 1). 

Now let us 8ui)poso that by some means, such 
os an electric current, we produce a magnetic 
force F which acts in a direction at right angles 
to that of the earth’s field — in the direction PF 
and QF — and that it is this force which has 
deflected tho needle. The final position of the 
noodle, at an angle a with tho magnetic meridian, 
is of course such that the turning moment due 
to the force F is just balanced by that duo to 
tho earth’s magnetism, which has just been found 
to be ('Qual to MH sin a. The turning moment 
duo to the magnetic force F is m.F X LM. 


Now LM=-2LCanfl LC = 


=PC COB a or Icoa a. 
2 


tho turning moment duo to the force F, or 

Mil sin a— m.F. 2.-^ cos a. 

2 

cos a. 

Mil sin a — M.F cos a. 


F-H. 


11 tan a .. . (Equation 2). 


Hence, knowing H, a mere reading of tho angle 
a by which tho magnet lias been deflected at 
once enables us to calculate the value of the 
magnetic force F which has produced the de- 
flection. 

Magnetic Field. — Place a bar magnet flat on 
the table, cover it with a thin piece of cardboard. 



Bto.90. 

and sprinkle over the cardboard some iron filings. 
Tap the cardboard gently and the filings will 
arrange themselves in a pretty pattern of curves 
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as shown in the accompanying figure. These 
curves indicate the directions of the magnotic 
forces. Each curve is called a line of force. A 
single north -seeking pole (if we could have 
such a thing )» placed on one of these lines 
would bo driven along it towards the south - 
seeking pole of the magnet. The sum total of 
these lines of force is termed the ^nagnctic field 
of the magnet. It is assinned for purposes of 
mathematical argument that these lines run, 
in the air, from the north to the south polo 
of the magnot, and through the magnet in iho 
reverse direction, thus completing a circuit. 
The lines, as is evident from the figure, must 
crowd together in their passage througli the 
magnet itself, while in the air they separate 
out more. There is a tension along each line, 
and as tho lines spread out and away from each 
other we must further assume that each exerts 
a repelling force, in a direction at right angles 
to its length, on the neighbouring linos. Tho 
tension along the lines of force accounts for the 
attraction between unliko poles. 

Magnetic Induction. — If a piece of iron bo 
placed in a magnetic field some of tho lines of 
force will of course traverse it, and as the iron 
is easily magnetisable, tho tensions existing 
along tho lines of force will turn the molecular 
magnets of the iron so that all point in the same 
direction, and thus cause the iron to become 
magnetised. This process is called “ magnetisa- 
tion by induction,'* the magnetic field having 
“ induced *’ magnetism in the iron. The in- 
tensity of the magnetism induced will naturally 
depend on tho strength of the inducing ficlcl. 
On removal of the inducing field tho molecular 
magnets gradually turn back to their original 
positions, and tho iron then loses tho magnet ism 
induced in it. 

This brief outline of rnagnotism will enable 
the reader to understand the more important 
phenomena connected with electricity which 
must now engage our attention. 

Etoetrieity. — ^There are three chief methods 
of producing electricity — (1) by friction, (2) by 
chemical means, (3) by the movement of a wire 
in the neighbourhood of a magnet, or the electro- 
magnetic method as it is called. We will con- 
sider these in turn. 

(1) Frictional Electricity. — ^This is tho earliest 
known method of producing electricity, and i.s 
no longer in use except in the lecture room for 
demonstration purposes. Its interest is chiefly 
historical, but a study of the phenomena ob- 
served in connection therewith is useful. 

As long ago os 600 b.o., it was known to the 
Greeks that if you rub a piece of amber, or 
fjAsxTpov (electron) as they called it, with a piece 
of silk it acquires the curious property of attract- 
ing light bodies, such as chafi, dust, thin pieces 
of paper, &c. It was not until tho year a.d. 1600 
that Dr. Gilbert of Colchester discovered that 
many other substances besides amber, such as 


diamond, glass, sulphur, sealing-wax, resin, 
&c., became possess^ of the same property 
of attraction when vigorously rubbed. Gilbert 
called these substances electrica, and since his 
time the name electricity has been given to the 
power or agency which produces the attraction 
observed in connection with electrics. 

Experiments show that not only is a charge 
of electricity produced on the electric itself, but 
also on the material with which it has been 
mbbod, and that the electricity produced on 
tho one appears different in kind to that produced 
on the other. To distinguish between the two 
ono is called positive electricity and the other 
nryfUivc. Electricity is thus similar to mag- 
netism ; not only are there two kinds of elec- 
tricity, but it is impossible to produce a charge 
of ono kind without at tho same time producing 
an exactly equal quantity of the other ; further, 
two bodies charged with similar kinds of elec- 
tricity rnpol oach otlier, wherc'as if ono is charged 
with positive and tho other with nc'gativo elec- 
tricity they attract each otlu^r, tho law of attrao- 
tiori or ropulsion bt'ing exactly tho same as 
for magnetic charges. Tho similarity, howovor, 
disapjxjars in ono important rospect — an elec- 
trically charged body will give up some of its 
electricity to any body with which it comes into 
contact, and will part with its whole charge 
to tho earth when given tlie opportunity. 

Conduclors and Non-conductors. — When a 
glaas rod is nibbed with silk it is found that only 
tho actual portion rubbed is oh^ctrified, tho rest 
of the rod showing no signs of electrification. 
If a metal rod be similarly rubbed the whole 
of tho rod will be electrified provided certain 
precautions are taken, such as wearing india- 
rubber gloves or mounting tho metal rod on a 
glass support. In tho case of the glass rod the 
electricity is apparently unalile to spread, but 
is confined to the spot where it is produced. A 
substanco like glass is therefore termed a non- 
conductor or insulator^ since it will not conduct 
the electric charge fnmi point to point. la the 
case of a metal rod, howovor, the electricity 
instantly spreads all over tho rod, and, if 
hold in iho hand, would disappear through the 
body of the holilcr into the ground as fast 
as produced. Substances that behave thus 
towards electricity are called “ conductors.*’ 
Tho electrics of Dr. Gilbert were really 
non-conductors, the electric charges on them 
becoming manifest only because they were 
not conducted away into tho ground auffi- 
cieutly rapidly. If taken 

against conduction however, all bodi^will be 
found to bo electrics and will exhibit electrifica- 
tion on rubbing. 

Metals and solutions of salts in water form 
the best conductors, while the poorest conductors 
or the best non-conductors are ebonite, glass, 
shellac, sulphur, paraffin, gutta-percha, sealing- 
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wax, and silk. The latter are therefore tised as 
“ insulators *’ to prevent the escape of an electric 
charge ; thus a copper ball, if mounted on a 
glass stand, will retain any charge imparted to 
it ; wires in which a current is flowing are in- 
sulated by being covered with gutta-purcha 
or silk. 

The Electrostatio Field. — ^The electricity pro- 
duced in a body by friction is stationary and 
must not be confused with the electric current 
with which everybody is familiar. From a body 
thus charged with positive electricity lines of 
force stretch out in all directions through the 
surrounding medium, and where they terminate 
on other bodies these become negatively charged 
by induction. These lines of force are exactly 
similar to the magnetic lines of force surrounding 
a magnet, and indicate the directions along 
which a positive charge of electricity placed at 
any point in the neighbourhood would be re- 
pelled away from the electrically charged body, 
and, conversely, a negative charge attracted 
towards it ; also, there is a tension along the 
lines of force in the direction of their length and 
a repulsion between them in a direction at right 
angles to their length. 

If now wo have two plates A and B (Fig. 21), 
one of which is charged positively and the otht^r 
negatively, an electrical ** field 
_w _ will be established in the medium 
(air wo will suppose) separating 
them, and on account of the ten- 
sions and repulsions along and be- 
tween the linos of force of this 
field the medium will be put in a 
state of strain. If the plates are 
now joined by a copper wire W or 
any other good conductor, the 
lines nearest W will contract along 
it and vanish • tho others will move 
up along the plates, and then in 
their turn contract and vanish along W. In 
this way the two plates will be discharged, a 
current of electricity travcjlling through the wire 
during this process, which finally results in a 
neutralisation of one kind of electricity by tho 
other. 

Potential. — ^We will now consider the pro- 
duction of this current from another point of 
view. Let us charge the plate A, supposed 
insulated and removed from the neighbourhood 
of all other conductors, by bringing small but 
equal charges of electricity up to it, one by one, 
from some source. After the plate has been 
charged with the first, then on bringing the 
second charge up a force of impulsion will exist 
between the two, increasing the nearer the 
second charge is brought to the plate. In order, 
therefore, to impart this second quantity of 
electricity to the plate, work or energy must be 
expended in overcoming this force of repulsion. 
Similarly with the third, fourth, and other 
charges, as they are brought up to the plate in 
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turn, energy must be expended in the process 
of bringing these quantities of electricity to the 
plate, the energy thus expended increasing 
with each later charge that is brought up. What 
becomes of this energy ? It is stored in the 
medium surrounding the plate in the form of a 
strain. Given an opportunity this potential 
energy will be released. A plate or any other 
body electrically charged, is said to possess or 
to have been “ raised to a certain potential ” ; 
in other words it (or rather the medium sur- 
rounding it) has become endowed with a certain 
quantity of potential energy. The potential 
of such a charged body depends both on the 
quantity of electricity with which it has been 
charged and on its capacity for an electrical 
charge, which in turn depends on its shape. 
Potential is thus analogous to height of water in 
a vessel, which depends not merely on the quan- 
tity of water poured into it, bxit also on its 
capacity, which is of course limited. Or, poten- 
tial might be compared to temperature, depend- 
ing not only on the actual quantity of heat 
supplied to the body, but also on tho latter's 
capacity for heat. 

The potential at any point in tho neighbour- 
hood of a cliarged body is defined as tho work, 
in ergs, that must be performed in bringing unit 
positive charge of electricity from infinity up 
to that point. If the body is charged with 
negative electricity the work done in bringing 
up unit positive charge will be negative, since 
there will be an attraction between the two 
chargfis, and instead of work being performed 
on the positive charge it will be performed hy it. 
The potential of a negatively charged body is 
therefore negative, while an uncharged body is 
said to be at zero potential. 

If a charged plate bo connected by a conductor 
to another insulated and uncharged plate, a 
current will flow from tho former to tho latter, 
thus charging the second plate until both are 
at the same potential, tho common potential, 
however, being lower than that to which the 
first plate had been charged. If V be the poten- 
tial of the first plato and that of the second zoro. 


V + 0 V 

the final common potential will be — - — = If, 

however, the first plate, at potential V, be con- 
nected to another plate charged with opposite 
electricity to cm equal potential, viz.— V, the 


common potential will then become 


V-V 

2 


= 0 , 


or the two charges will neutralise each other, 
the energy being expended in the discharge in 
the form of heat. 

The earth being the “ sink ” into which all 
charges flow is therefore at zero potential, and 
any body charged with electricity will discharge 
this into the earth as soon as a conducting con- 
nection is formed between the two. It is this 
difference of potential between two bodies which 
supplies the driving force for the current to pass 
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from one to the other. The analogy with water 
applies again, difference of potential being 
analogous to difference in level, and just os the 
latter produces the “ pressure ” under which 
the water flows, so difference of potential pro- 
duces a certain pressure under which electricity 
flows. Electricity will always flow from a Vj>bdy 
at a higher potential to one at a lower, but no 
such flow will occur between two bodies at the 
same potential, although each may contain 
quite a large charge of electricity. The greater 
the difference of potential between two bodies 
the greater or stronger will be the current pro- 
duced. It is not actual quantity of electricity 
which is dangerous to life, but the potential or 
pressure under which it flows. Electric potential 
and current are connected by a simple law stated 
on p. 059. If the medium between two plates 
between which there exists a difference of 
potential is a conductor, as is tho case with 
certain liquids, a current will pass through it, 
but if tho medium, as in the case of air, is not 
a conductor(in which case it is termed ebdielcctric)^ 
no current will flow but instead, the medium Is 
put into a state of strain. If tho plates are 
brought closer together this strain is increased. 
Given a sufficiently large difforonco of potential 
and the plates sufficiently close together, the 
dielectric may break down under tho strain and 
a sadden discharge in the form of a spark will 
then occur. This may be obtained with any 
of the old electrical friction machines, such as 
tho Wirashurst, whereby two metal knobs are 
charged with opposite kinds of electricity, and 
when a sufficiently great difference of potential 
has been attained a series of sparks, very similar 
to a miniature display of lightning, is obtained 
provided the knobs are not too far apart. 

LigJiining . — ^The presence of an okjctric field 
of force in the atmosphoro has been conclusively 
proved. How it arises is micertain ; it has been 
suggested that it originates from evaporation or 
from friction between solid and liquid particles, 
or between masses of air at different tempera- 
tures. Whatever its origin, it accumulates in 
the clouds, and lightning is nothing but tho 
discharge of electricity between two clouds or 
between a cloud and tho earth’s surface when 
tho difference of potential has become so great 
that the resistance of the air has broken down 
under tho strain. 

-4 Lightning Conductor is a device for minimis- 
ing risks to buildings during a discharge of 
lightning. It consists merely of a brood band 
of copper fixed to the outside of a building, with 
one end buried in the earth and the other running 
to a point (or set of points) projecting well above 
the structure. Its function primarily is to 
prevent an euicumulation in the vicinity of the 
building of atmospheric electricity to which 
h offers an easy means of discharge as fast 
as it accumulates. This discharge is silent 


and harmless, as in the case of the two plates 
of tho lost figure when connected by a copper 
wire. 

Wireless Telegraphy. — The spark discharge 
which takes place between two plates at different 
potentials and separated by a dielectric is not 
singular, but surges backwards and forwards 
from one plate to tho other very many times 
in a second. Its oscillatory character may bo 
shown either by means of revolving mirrors or 
by photographing the spark on a film fixed to 
tho axle of a rapidly rotating electric motor. 
Tlio result of these oscillations is to send out 
electric waves which are transmitted through 
the ether with the velocity of light. These are 
the waves tliat form tho basis of wireless tele- 
graphy, in which an electric current is sent 
surging up and down a long “ at?rial.” A de- 
scription of l.he ingenious instruments that have 
been devised for producing waves of great in- 
tensity and, detecting them at a groat distance 
from the source is beyond the scope of this article. 

(2) Electricity Produced by Chemical Means 
or Voltaic Electricity. — ^This method dates back 
to about 1 703, when Volta, professor of physics 
in the university of Pavia, first produced an 
electric current by such means. 

If in a gloss vessel containing dilute sulphuric 
acid wo place two plates (Fig. 22), one of copper 
C and tho other of zinc Z, and join them by a 
copix^r wire, an electric current 
will flow through tho wire, plates, 
and liquid. Before a current is 
obtained, however, the circuit 
must bo complete ; break the 
circuit at any point and tho 
current ceases. This arrange- 
ment is called a sim'ple voltaic 
cell. The two plates aro termed 
tho poles of tho cell, tho copper 
one being calletl the positive pole 
and the zinc tho negative. The 
direction of the current is assumed to be from the 
positive to tho negative polo through the wire 
and in tho reverse direction through tho liquid. 
This convention is unfortunate, as, according to 
modern theory, tho ciirrent consists of negative 
atoms of electricity, or electrons^ travelling from 
tho negative to the positive pole through the 
win?, i,e, in a direction prc?ci8oly opposite to tho 
ono hitherto assumed. The old assumption is, 
howovc?r, 80 firmly established that it is con- 
venient to keep it. 

As long as the circuit is complete or “ closed ” 
a chemical action takes place represented by 
tho equation 

Sulphuric acid -f- zinc =* zinc sulphate -f- hydrogen, 
or symbolically 

II2SO4 4 “ Zn ZnSO^ -l-Hg, 

an atom of zinc replacing tho hydrogen in the 
sulphuric acid molecule. The zinc is gradually 
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dissolved by the acid and in course of time has 
to be renewed^ and bubbles of hydrogen gas are 
given off which collect on the copper plate. The 
current is thus obtained cuid maintained ap- 
parently at the expense of the zinc, and it was 
thought at one time that the current was entirely 
the result of a change of chemical energy into 
electrical energy. A study of solutions, elec- 
trolysis (p. 666), and the passage of electricity 
through gases (p. 667) supplies, however, a more 
complete physical theory of the processes which 
take place within the coll. At this point it 
might be briefly stated that electricity resides in 
all matter and is already contained within the 
solution ; the production, by friction, of a static 
chargo of electricity on all substances, already 
suggests this, but the fact was not established 
until recent years. The act of solution itself, 
in some manner not yet properly understood, 
separates the H2 molecules from the SO4 mole- 
cules, and in the process of separation the latter 
become charged with negative and the former 
with positive electricity. Contact of tho two 
metals with tlie solution produces a difference 
of potential between them ^ under the influonco 
of which the SO4 molecules are urged towards 
the zinc plate and the H2 molecules towards tho 
copper plate. There they give up their charges. 
But while doing this each SO4 molecule combines 
with an atom of zinc, forming ZnS04. Tho 
current is proportional to tho number of SO4 
molecules that have thus parted with their 
electric charges, and hence proportional to the 
amount of zinc dissolved. The closing of tho 
circuit by tho wire acts as a trigger ** to start 
the process, in so far as it provides a means of 
passage for the negative electric atoms to pass 
to the copper plate and there neutralise the 
corresponding positive charges. Tlie current in 
the wire thus really consists of the passage of 
negative electricity from the zinc to the copper 
plate. 

Other names in use for difference of potential 
are electro-motive force (written E.M.F. for short) 
and voltage. The voltage of a cell is therefore 
a measure of the strength of current such a cell 
will yield. 

Tho deposition of hydrogen bubbles on tho 
copper plate very soon weakens and then stops 
the ourrent altogether, tho gas reducing tho 
effective contact between the copper and the 
acid. Tho coll is then said to have become 
polariaedi but the polarisation rapidly diminishes 
as soon as the external circuit (the wire) is broken, 
and the coll then recovers its power. A simple 
cell, such as the one described, cannot therefore 
be used continuously, but only for very short 
intervals at a time. 

Several types of such cells embodying im- 

) Gontsot difference ef potential between copier and 
aulphnrlc acid ia-f *4(1, while that between zinc and the game 
acid is - *62, ao that the total difference of potential in the 
ceil it m 


provements, chiefly with a view to diminishing 
polarisation, are now in use. It will suffice to 
describe but one of these, the Leclanohd cell. 
In this the copper plate is replaced by a block 
of carbon closely packed with a mixture of small 
pieces of carbon and manganese dioxide in a pot 
of porous earthenware. This pot is placed in a 
glass jar containing a zinc plate or rod and a 
strong solution (.‘I in 20) of ammonium chloride 
(commonly called naUammoniac), The man- 
gaiioso dioxide absorbs the hydrogen bubbles 
which collect on tho carbon and so minimises 
the polarisation effects. If, however, the cell 
is called upon to give current for many minutes 
at a time, tho hydrogen is produced faster than 
it can bo absorbed, and the power of the cell 
drops off, but is restored if allowed to rest. 
Tliis cell does not require renewing for many 
months or oven years, and is therefore very suit- 
able for domestic purposes, such as electric bells, 
to give intormitlent currents. Its voltage is 
about 1*5. 

Dry cells, being more portable, have come into 
general use. They an^, however, by no means 
dry ; in fact their success deponds largely on 
tho c*)ntents bting k('pt moist. They are all 
modilications of the Loclanch6 cell — a central 
carbon rod is surrounded by a paste consisting 
of a njtixtuj'e of imvnganose dioxide, plumbago, 
and gum, tho whole being in turn surrounded 
by a zinc cylinder with a thin paste of plaster 
of Paris and sal-aniraoniao (illiiig the iuiorvening 
space. 

Cell Battery, — If a number of cjells are joined 
to form what is callcnl a battery we naturally 
got a greater cnirrent than that given by a single 
cell. There are two methods of thus joining 
up a nuinbcT of cells — eitlier in “ series ’* or in 
“ parallel.” Tho first or series ” method 



i'w. iJ3. 

is to join the copper or carbon (as the case may 
be) of the first cell to the zinc of the second, then 
the copper of the second to the zinc of the third, 
and so on ; finally the zinc of the first cell with 
the copper of the lost. The second method, 
that of joining the cells in “ parallel,” is to con- 
nect aU the zincs together to fottti> ae it were. 
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one large zinc plate^ oonneot the coppers (or 
carbons) similarly, and then connect the two 
(Fig. 23). 

Each method has its advantages. A calcula- 
tion as to tlie strength of current produced by 
either arrangement can be made by an applica- 
tion of Ohm’s Law, which must therefore bo 
considered next. It must bo remembered, 
however, that all the principles dealt with in 
the following pages hold true by whichovcir 
means — ^whether chemical or otherwise — an 
electric current is produced. 

Resistance and Ohm’s Law. — All substances, 
whether liquid, solid or gas, offer a resiitance to 
the passage of an electric current. This resist- 
ance varies in magnitude with different sub- 
stances. With good conductors the resistance 
is small ; with poor oond\ictors it is great. Tlie 
better the conductor the smaller the resistance, 
but even the best conductors offer some resist- 
ance to a current. The result of such resistance 
is to cause heating, just as friction does in the 
case of mechanical energy. 

The resistance of a substance is found not 
only to depend on the material but also directly 
on its length and inversely on its area of cross 

section. This is expressed by the equation R kL 

a 

whore R represents the resistance of the sub- 
stance, I its length, a its area of cross section, 
and k a constant dopondixig on the material 
and its temperature, k is called the specific 
resistanre of the material, and is evidently equal 
to R when I and a are both equal to unity. In 
other words, the specific resistance of a substance 
is the resistance offered to an eU^ctric current 
by a bar of that substance 1 cm. in length and 
1 sq. cm. in cross section. Evidently it is a 
knowledge of “A;,” or tho spocific resistance, 
that is required for purposes of determining 
tho suitability or otherwise of any material 
to be used as a conductor. The substance 
with tho smallest specific resistance is silver, 
next to that comes copper. As silver is 
expensive, copper is universally used for all 
electrical connections. It is well to romember 
that substances which are good conductors of 
heat are also good conductors of electricity. 
From the equation abovo it is also evident that 
if we wish to reduce the resistance through a 
circuit wo must increase the area of cross section 
of the conductor; in other words, we must have 
the connections as thick a^s possible. 

In the case of pxire metals the specific resist- 
ance increases evenly, within certain limits, 
with increase of temperature. Having pre- 
viously foimd the resistance of a wire at various 
known temperatures, it follows that the process 
may be reversed and temperature found by 
measurement of resistance. This is the xnannor 
in which the platirmn thermonieter, consisting 
of a platinum wire suitably encased, is used for 
measuring temperatures above 300^ C. By its 


means the melting-points of metals up to 1000^ 0. 
have been determined, the mercury thermo- 
meter being quite useless for such purposes. 
X^igley’s bolometer for detecting and measuring 
radiant heat energy is constructed on the same 
principle. 

The relation between strength of current and 
difference of potential was first inv('stigated 
by G. S. Ohm, a German physicist, in 1826. 
From his experiments he deduced the law, now 
known by his name, that “ in any wire at uni- 
form temperature, the current is directly pro- 
portional to the potential difference (or electro- 
motive force or voltage) between its ends.” 
Expressing this law as an equation, if E repre- 
sents tho E.M.F. and C tho current flowing 
through it, then E — R.C whore R is a constant 
de|K>nding on the material, length, thickness, 
and temperature of the wire, and which has 
come to be called the “ resistance.” Too much 
stress cannot be laid on the importance of this 
equation — the symbolic expression of Ohm’s 
).<aw. It is the funflamental equation of the 
science of electricity and almost equal in im- 
portance to tho equation F— M.A (p. 626), 
which indeed it closely resembles, and which in 
its turn forms the basis of mechanics. Let us 
consider a few simple applications of Ohm’s Law. 

(a) To find the current that is obtained when 
a battery of cells is joined up either in series 
or in parallel. The total circuit is made up of 
cells and comiectiiig win)s. Let r be tho ** in- 
ternal ” resistance of each cell, that is of the 
portion of the circuit within tho cell itself 
(through tho {>latos and tho liquid), and R the 
“ external ” resistance, i.e. that of the connecting 
wires. Let n bo tlie number of cells used, and 
E tho E.M.F. of each. Grouping the cells in 
Borios, the total E.M.F. is the sum of the 
E.M.Fs., or nE, and the total internal resist- 
ance will also be nr ; the external resistance 
is R. Hence by Ohm’s Law tho current C 

tiE 

obtained from such a grouping is, C - -- — . 

R -b wr 

If tho internal resistance nr is great compared 
with the external, this grouping wrill give a small 
current, but the current will be at a high potential 
or “ pressure ” nE. 

Joining in parallel — since this arrangement 
converts the whole into a single cell, but with 
plates n times os largo as that of a single coll, 
the E.M.F. of such a grouping is only E (the 
same as that of a single cell), but the total in- 
ternal resistance of the battery is reduced to L of 

n 

that of a single cell. ITie current C is there- 
fore given by, C . or, C — 

R+l 

n 

If R is small compared with r this grouping, 
therefore, gives a greater current than the pre- 
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vious arrangement^ although at a lower potential 
E. But if R or the external resistcmce is great, 
as is the ease in telegraphy where a long “ line ** 
is used, there is no advantage in reducing the 
total internal resistance. In fact the equation 
shows than an increase in the number of cells 
in parallel does not appreciably increase the 
current, which is in such a case approximately 
proportional to the number of cells connected 
in series. In the telegraph service, therefore, 
it is usual to link together a number of cells 
(from twenty to sixty) in aeriest and they are 
usually made up in boxes each containing a 
series of ten cells. 

(6) The current at our disposal, viz., the 
“ main,” is too great for our purp<ise, which we 
will suppose is that of working an electrical 
magic lantern or a cinema machinci. The excess 
of energy provided by the current over that 
required to work the machine, is spent in heating 
tho wires, and if we comioct the machine directly 
with the main these wires may fuse. Tlie 
question, therefore, is how to reduce the current. 
The lights might be switched on and introduced 
into the circuit, but that, apart from obvious 
inconvenience, would be wasteful. Ohm's Law, 
however, suggests a means. Tho voltage we 
cannot alter — the current is always supplied at 
fixed pressure — but we can alter the resistance. 
If we introduce an additional resistance, apart 
from that supplied by tho machine itself, tho 
current will bo reduced in accordance with tho 
equation E~RC. Tho problem is thus solved 
by joining up a coil of thin wire in series with 
the machine. 


(c) A current of strength C is flowing in a 
wire PQ. Another wire W is joined to tho two 
points A and B forming a loop (Fig. 24). The 


VY 



PA B Q 

FIO. 24. 


current on reaching A divides, part flowing 
through AB and part through W. It is required 
to find what f ration of the total current will 
flow through each. Let E be the fall of potential 
between A and B, the resistance of, and 
the current passing through, W; similarly, lot 
and C3 be the resistance and current through 

AB. Now the total current C=<=Cj4 -C3* 

Also by Ohm’s Law 


E = and E »= Cjfg 


or 


(C-Cj) ra 


Cl 




( 1 ) 


In the same way by substituting (C for Oi 
we obtain 


C2«C 


fi+ra 


. ( 2 ) 


Equations ( 1 ) and (2 ) give the roquiredf factions 
of the total current C, passing through W and AB 
respectively. Dividing equation (1) by (2) we 

get ^ = ^<1, or the ratio of the currents is in- 
Ca n 

versely proportional to tho rosistemoes, the 
greater portion of tho current thus passing 
through the part of the loop with tho smaller 
resistance. To take a concrete case, if tho re- 
sistances are in the ratio of 3 : 2 then f of the 
current will take the path of the smaller resist- 
ance, and f of it will pass through the larger 
resistance. 

The use of “ shunts ” is merely a direct ap- 
plication of this. We have a delicate electrical 
instrument, for example, which wo wish to con- 
nect with tho currc'iit in the wire PQ, and it is 
unwise to allow the whole of the current through 
it. The instrument takes the place of tho section 
AB in the figure, and if an extra wire W is con- 
nectetl between A and B a portion of tho current 
is then '‘shunted ” through W. If a thick wire 
bo used, th<.*n most of the current will take the 
path of least resistance and will pass through 
W and but a small fraction through the instru- 
ment itself, which is the result desired. 

The Electro- Magnetic Field. — Clamp a piece 
of cardboard in a horizontal position ; bore a 
small hole through its centre and pass a piece 
of copper wire vertically through it ; sprinkle 
the cardboard with iron filings and pass a current 
through tho wire. On tapping the cardboard 
the filings will arrange themselves in circles of 
which the wire forms the centre, thus giving 
tho impression tliat there is a magnetic field 
surrounding tho wire. If that is so a magnet 
noodle in the vicinity of the wire ought to be 
doflectod, and indeed it is. The passage of a 
current in a wire, or electricity in motion, is 
thus seen to be accompanied by a magnetic 
field (frequently called an dectro-magnetic field 
since it is one caused by an electric current) 
surrounding the wire, the lines of force of the 
field being circles described round the wire as 
centre and with their planes porpendioular to 
the wire. 

This field must not be confused with the 
electrostatic field which has no magnetic pro- 
perties. It is electricity in motion which pro- 
duces a magnetic field as an accompaniment ; 
stationary electricity never does. It was Oersted 
of Copenha^n who first discovered, in 1820, 
the magnetic field as an invariable adjunct 
to an electric current. Ampdro (1776-1836), 
a French professor of physics, investigating 
further, gave tho following rule as to the direction 
of deflection of a magnet in the neighbourhood 
of an electric current : — “ Suppose a swim* 
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ming in the wire in the same direction as the cur- 
rent (assumed flowing from the positive to the 
negative pole) and with his face towards the 
magnet^ the north -seeking pole will be deflected 
towards his left hand.’* Ampdro’s rule thus 
provides a means of determining the direction 
of a current by an observation of the direc- 
tion in which a magnetic needle is deflected 
by it. 

Further, the strength of the magnetic field 
surrounding the wire depends on the strength 
of the current, and consequently the amount 
by which a magnetic needle is deflected will 
provide a means of measuring this current. 

Amp6re’a investigations into electro -magnetic 
fields led him to the following result : — If the 
direction of a very small length of wire (Fig. 25) 
makes an angle a with a line joining it to a point 
P distant r from it, and the current in the wire 
is C. then tho strength F of the field at P 


is given by, F == 


Cdl sin a 


F is of course the 


force that would act on unit magnetic pole placed 
at that point. The application of this formula 
is very important. Consider a wire in the form 
of a circle of radius r (Fig. 26). It is required to 
find the strength of the field at tho centre O, 
tho current in the circuit being C. Now tho line 
joining any point in the circle to tho centre is at 



Fig. 5i6. Fio. 26, 


right angles to the wire at that point, and honco 
a in tho formula is 90® and sina—l. 'Hio 
strength F of the field at O due to a small length 
Qdl 

dl such as AB, is therefore — j-, and consequently 

r* 

the field F, due to the whole porimotor of tho 

Q 

circle is, x (sum of all such small lengths of 

wire contained in tho circle). 

The sum of all the small lengths such as AB 
is the total circumferenoo of the circle, which 
is equal to 2;cr. Hence the strength F of tho 

field at O is, p X 2nr^ which is equal to 

If, however, instead of having an entire circle, 
we have a piece of wire 1 cm. in length, 
bent so as to form part of such a circle, the 
strength F of the field at the centre would then 

Q 

be This at once provides a definition of 

i M U the notation employed to ilgniiy a minutely email 
length 


unit current, for if r be unity C is then equal to 
F. Unit current is therefore defined as such 
a current that if flowing in the arc of a circle 
of which the radius is one centimetre^ the length of 
the arc being also one centimetrcy then the force 
exerted by theU current on unit tnugneMc pole 
placed at the centre of the circle will be one dyne. 
This is the e.g.s. unit of current. For practical 
purposes it is too large, and consequently |\jth 
of this is taken as the practical unit, which is 
called an ampere. 


Other Unitfi . — ^Tho unit of quarUity of elec- 
tricity is tho quantity of electricity that passes 
any given point in a second when there is unit 
current flowing in the circuit. If the current 
is one ampere then the quantity just defined is 
the practical unit of quantity, and is called a 
cotilo^)ib, which is also ^^th of tiie e.g.s. unit of 
quantity. If the current is C, then the total 
quantity (Q) of electricity which passes any 
point in time t is given by Q =Ci. 

Unit difference, of potential or E.M.F. is such 
that tho work done by unit quantity of electricity 
under this pressure is one erg. The practical 
unit, called a voU^ is taken as 100,000,000 times 
the e.g.s. unit, or 10^ e.g.s. units. 

Since E- CK (Ohm’s Law), unit resistance is 
such that unit E.M.F. produces unit current. 
In practical units, if the E.M.F. is 1 volt and 
the current 1 ampere, the resistance is called 
an Ohm. Since a volt is 10** and an ampere is 
10*“^ e.g.s. units, an ohm must bo 10* e.g.s. 
units. 

From tho definition of E.M.F. it follows that if 
Q coulombs of electricity are utilised at voltage 
V, tho work done is VQ, and Power ^ which is work 


done in unit time, is therefore equal to 


VQ 

t 


But 


~ current C. Hence Power ~ V x C, and unU 
t 


power is obtained when a current of 1 ampere 
is convoyed at a potential difference of 1 volt. 
This practical unit is called a watt. (In e.g.s 
units 1 watt = 10~^ x 10*-- 10’ ergs per second, 
which is also called a Joule). Calculation shows 
that one horse-power — 746 watts. 

To find tho power, therefore, that can be 
obtained from any supply, multiply the voltage 
(usually known, or it can be road from a volt- 
meter) by the current (which can be read from 
an ammeter); the product gives the power in 
watts. (A wattmeter will however road this 
product directly.) The Board of Trade Unit 
(B.T.U.) adopted for public supply is tho kilo- 
watt-hour (a kilowatt is 1000 watts). 

Let us apply the above to a few simple prac- 
tical examples, which will also serve as illustra- 
tions. 


Example 1. What is the power (in watts, 
kilowatts, and horse-power) provided by a cur« 
rent of 90 amperes at 60 volts ? 
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Power »V X C**60 x 90 «4500 watts. 

kilowatts. 

^1522= .6*03 horso-power. 
746 

Example 2. A machino is driven for three 
hours by a current of 100 amperes at 80 volts. 
How many Board of Trade units have been 
used ? 

Power — 80 x 100 watts — 8 kilowatts. 

B.T. units used = 8 x 3 = 24. 


Example 3. What horse-power is required to 
drive a current of 80 amperes through a resistance 
of 10 ohms ? 

E or V — C X R (by Ohm’s Law) — 80 x 10 = 
800 volts. 

Power— C X V==80 X 800 watts. 

Horse- power : 5221422 = 86 nearly. 


Example 4. The current passing through a 
lamp which absorbs J horse- power is 0*6 am- 
pere. What is the voltage required to work 
the lamp ? 


74A 

No. of watts absorbed by the lamp ^ watts. 

8 


Since C x V =no. of watts, wo have *6 x V 

8 ‘ 

/. 156*4 volts. 

8X *6 


Example 6. What is the candle-power of tho 
lamp in the last example if 3*25 watts are re- 
quired per candle-power ? 

740 

Lamp absorbs watts = 93*25. 

8 


candle-power = 


93*25 _ 
3*25 " 


28-7 nly. 


The Tangent Galvanometer . — On p. 001 it was 
shown that tho strength of the magnetic field 
at the centre of a wire in tho form of a circle of 
radius r and through which a current 0 is flowing 
2^eC 

is It follows that if instead of a single 

loop tho wire is coiled in n loops, the strength 

of the field in the centre will bo It was 

r 

also pointed out on p. 601 that the amount by 
which a magnetic needle is deflected by a current 
in a wire could be made to measure the strength 
of the current. We shall now consider how this 
is performed. 

A very small light magnetic needle is 
suspended at the centre of a circular coil, 
ahd the needle is deflected through an angle 
a which can be read on a scale atttachod. On 


p. 654 it has been shown tliat if F Is the 
force turning the magnet from the magnetic 
meridian, F=H tan a. 

But F= Hence ?222=HtMia. 

r 

and tan a. 

2jtn 


r, H, n are known, a is observed, and tho value 
of tan a then obtained from a set of tables. 
Hence 0 can bo calculated. 

An instrument such as this for detecting and 
measuring tho strength of a current is called a 
galvanometer, tlio particular form just described 
being called a ^Hangout ’’ galvanometer for an 
obvious reason. In such an instrument t and n 
depenei on its construction, while H is a constant 

rH 

quantity. Consequently tho expression is 

JtTtn 

always tho same for any particular instrument, 


and can be calculatcul and marked down once 
for all. If we write this as G, then tho equation 
becomes C=G tan a, G being a constant depend- 
ing on the instrument. 

The value of the curn^nt obtained from this 
formula is of course in e.g.s. units. Multiplying 
this value by 10 we get the curront in amperes. 
Tho instrumi nt can bo graduated so as to read 
amperes sti’aight off, thus obviating all calcula- 
tions on tho part of the observer. When con- 
structed to do tills, it is called an ammeter. 

A precisely similar instrument, but with 
many coils of thin wire giving a resistance of 
many thousand ohms, will serve as a volt7netcr. 
The internal resistance of a battery (or dy- 
namo) is insignificant compared with this high 
resistance of the vfdtmeter, and hence by Ohm’s 
Law the strength of tho current which such a 
battery (or dynamo) can send through the in- 
strument will depend only on tho voltage 
between tho omls of tho coil in the instrument. 

There are numerous kinds of galvanometers 
in use, but any attempt at a detailed description 
of them would very tKJon exhaust tlio limited 
space at our disposal. It must suffice to state 
that they all depend on tho same principle, viz., 
that of a noodle moving in a magnetic field 
either created by the curront itself or by per- 
manent magnets. Instruments intended for 
detecting very weak currents have attached, 
to the thread supporting the needle, a small 
mirror. A lamp is arranged in such a way that 
a spot of light is reflected from the mirror, on to 
a scale supported on a stand at some distance 
from the instrument. The slightest movement 
of the needle is by this means enormously magni- 
fied. These are called ^ mirror ” galvanometers, 
the first of their kind being invented by Lord 
Kelvin for use in signalling through a long sub- 
marine cable through which the resulting current 
must be necessarily weak, on account of the 
great resistance such a cable presents. 
Electro-magnet and Induction Coil. — a wire 
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be coiled in a spiral and a current passed through 
it, the central space of this spiral will be filled by 
an eloctrO' magnetic field, the strength of which 
will depend both on the strength of the current 
in the wire and on the number of turns of wire 
per unit length of the spiral. If now tho wire be 
insulated by beingwound 
with silk, or covered with 
gutta percha or anyother 
non-conductor, and a 
cylinder of iron bo in- 
troduced into it as shown 
PiQ 27. in the figui’e, tho iron 

coro will become mag- 
netised by induction as long as tho current is 
flowing. If the cylinder bo of soft iron, it will 
lose its magnetism as soon as the currtiiit is 
stopped and tho electro- magnetic field thereby 
destroyed. Such a combination of an iron coro 
and coil is called an electro-inagnei, and has proved 
to bo one of the most im})ortant of electrical 
devices, being oxtonsively used in many practical 
applications. 

Instead of the iron core let us place inside tho 
spiral another coil, similar to it, and forming a 
complete circuit in itself, although in no way 
connected with the outer one, so that we have 
two independent circuits, an outer one called 
the priiimry and on inner called the secomlary. 
If now wo start a current through tho outer coil, 
a momentary current, which ceases almost im- 
mediately, will bo “ induced in the inner coil, 
as may be seen by connecting a galvanometer 
in the circuit of the latter. Break the current 
in the primary and again a momentary induced 
current will pass through tho secondary, this 
time however in tho rovorso direction to that 
in which tho induced current traveraed it when 
tho current was started in the primary. By 
“ making ’* and “ breaking ” tho curnait in the 
primary many times in a second an induced 
current practically continuous will bo obtained 
in the secondary. But wheretvs tho primary 
current is always in the same direction the in- 
duced current changes in direction as many 
times in a second as the primary is “ made ” 
and “ broken.*’ The induced current is there- 
fore called an alternating curn^nt. 

On starting a current in tho primary, an 
eleotro'-magnetic field is suddenly created, and 
when the current is stopped this is as suddenly 
destroyed. The nature and direction of the 
induced current in the secondary is such as to 
check or retard these sudden changes in tho 
electro’-magnetio field, and consequently induced 
cuiTents are the manifestation of electrical 
inertia, tho phenomenon being exactly similar 
to that observed in connection with matter 
when a force tends to change tho state of rest 
or of motion of a body. 

Michael Faraday (1791-1867), originally a 
bookbinder's apprentice, who became the fore- 
most scientist of his day, and whose investiga- 
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tions laid the foundations of modem industrial 
applications of electricity, was tho discoverer of 
these induced currents, and enunciated the law 
(known as Faraday’s Law) that ‘‘the E.M.F. of 
the induced secondary current is equal to tho 
rate at which the lines of magnetic force due to 
the primary current are created or destroyed.” 
By having a few coils of thick wire to constitute 
the primary circuit and a large number of coils 
of thin wire to form the secondary, a current of 
low potential in the primary will induce one 
of high potential in the secimdary. The Ruhin- 
korff induction coil is an instrument constructed 
on these principles, and changes a direct, low 
potential current into an alternating current at 
a high potential. 

PRACTICAL APPUCATIONS OF THE 
ELECTRIC CURRENT 

The Electric BelL — In this instrument tho cur- 
rent is provided by one or two Leclanch^ colls, 
the circuit being closed by pressing tho “ push.” 
Tlio bell contains an eloctro-magnet which at- 
tracts a light piece of iron, called an armature. 
As this armature moves towards the electro- 
magnet the circuit is broken, the electro-magnet 
is immediately demagnetised, and the armature 
is drawn back to its original position by a spring. 
Tho circtiit is now again complete and the raovo- 
mout repeated. The armature is attached to 
a ” striker ” or hammer, and its movements 
backwards and forwards ” ring ” tho bell. 

The Telegraph . — ^The circuit consists of a 
battery of cells (see p. 660), the “ line ” and the 
earth, tho latter being used for tho “ return,” 
which effects a saving in wire, one polo of the 
battery being attached to a plate buried in the 
earth, the other to the “ line,” the extreme end 
of which also terminates in a plate buried in the 
earth. A ” key ” is connected into the circuit ; 
on pressing this key down th€^ circuit is completed 
and a current flows through the wire, which is 
of copper slung between poles, but supported 
on insulating c\ips made of porcelain. The re- 
ceiving apparatus consists of a small electro- 
magnet called a Morse 
Bounder, which acts in 
the manner just described 
for the electrio bell. The 
clicks made by the arma- 
ture in striking the pole 
of the magnet constitute 
a series of well-known sig- 
nals known as the Morse 
Code. 

In Duplex telegraphy, 
now in common use, a 
device in winding is used whereby messages, 
one in each direction, can be sent over the same 
wire simultaneously. Tbis is shown in Fig. 28. 
On pressing down the key K the current divides 
at A, part tre^veUing along Aa6 and part along 
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ACC'W. By making the resistances of these two 
circuits equal, the same strength of current will 
flow through each, and as these currents travel 
round the transmitter’s receiving instrument R 
in opposite directions, the latter will not be 
afleoted. But it will be affected by a current 
sent from the other end of the wire W, there being 
only one path WC'CA for such a current. 

Submarine Telegraphy. — ^Precistjly the same 
principles a])ply. V ery great care must, however, 
be taken to insulate the wire called the cable, 
which is laid on the sea bed, from contact with 
tlie water. A sensitive mirror galvanometer, 
however, takes tho place of the Morse Sounder 
as a receiving instrument. 

T'he Telephone consists of two pieces of ap- 
paratus (a) the tranamitter, which is spoken into, 
and (6) tho receiver^ which reprofluces the sounds, 
the two being joined by wires to form an electric 
circuit, in which a current is maintained by 
batteries of cells, or by a dynamo at a central 
station. The transmitter (Fig. 29) contains an 
iron diaphragm D fixed across a mouth -piece M' ; 
a platinum wire W is supported by a spring S 
BO as to touch lightly both tho diaphragm D 
and a piece of carbon C. On speaking into the 
mouth -piece the sound vibrations cause the 
diaphragm to vibrate in unison, and thus vary 
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the pressure with which the wire presses against 
the carbon. These pressure variations introduce 
changes in the electrical resistance of the circuit 
with consequent changes in current which affect 
the receiver (Fig. 30) . This latter, which is placed 
to tho ear, contains a diaphragm D with one 
pole of a permanent steel magnet M close to it. 
Surrounding the pole is a coil C with its ends 
connected to the “line.” The magnet affects 
the diaphragm, and when variations in the cur- 
rent are produced in the manner just described, 
changes are produced in the magnetic induction 
of the coil with consequent changes of pole 
strength of the magnet, which set the diaphragm 
vibrating in accordance with these changes. 
Thus the diaphragm in the receiver reproduces 
exactly the vibrations of the diaphragm in the 
transmitter, and consequently the sounds. 

filectrle lighting and Heating. — Since the work 
done in unit time by current C at voltage V 
ie equal to VC this is also tho energy avail* 
able for heating purposes. But V « RC (Ohm’s 
jMr)f hence the heat to be derived is equal 


to RCC or RC* in unit time, and at end of 
time t the heat generated will be RC‘/. This 
is quite indopendont of whetJher the current 
is continuous (always flowing in the same 
direction) or alternating. The heat depends 
only on the resistance and on tho square of 
the strength of current. If the energy of the 
current is not utilised for industrial purposes 
or for lighting lamps, it will be dissipat^ in 
heating the wires in tlie circuit. If the wires 
in tho main are permitted to touch, a “short 
circuit ” will be formed in which all the energy 
is expended as heat, and unless the mains are 
protected they will instantly melt. “ Fuses ” 
or thin wires of lead are therefore placed at con- 
venient points, so that if the current rises above 
a certain value these molt, and in so doing break 
tho circuit and probeefc the mains from injury. 

This heating effect of the current is utilised 
for purposes of electric lighting and heatitig. 
Tho electric incandescent lamp contains very 
thin filaments of a substance such as carbon, 
which is not a good conductor. Tho thinner 
the filament tho greater the resistance it offers 
to the current, and by doing so it gets heated 
to whiteness and omits a brilliant light. The 
filaments of tlxe modem metal incandescent 
lamps are made of the rare metals osmium, 
tantalum, and tiuigston ; atid as tho tempera- 
tures developed in them are some hundreds (rf 
degrees greater than in the carbon filament, 
they are much more efficient. Tlio metal fila- 
ment lamp requires about 1 watt per candle- 
IK>wer of light, while the carbon filament requires 
about 3J watts. To prolong the life of the 
filaments they are oncloseil in glass bulbs from 
which the air has been exhausted. 

The arc lamp, although based on the same 
principle of resistance to a current, is however 
different in structure. It contains two carbon 
rods which are first brought into contact and 
then separated for a short distance. Tho current 
then continues to pass across the small air gap 
thus formed, but as air is a poor conductor this 
gap offers a groat resistance, with the result that 
at this point an intense light is emitted owing 
to the groat heat generated. The ends of both 
carbons are slowly destroyed and the gap in- 
creases. When this becomes too great the 
current will cease, being no longer able to bridge 
the gap. Hence such a lamp must be fitted 
with a device (usually some form of electro- 
magnet) whereby, directly the current ceases^ 
the reds are first brought together and then 
separated again to the correct distance. Aro 
lamps, however, produce carbon vapour, which 
makes them unsuitable for anything but out- 
door use. 

Space does not permit of a description of 
electrio radiators, electric cooking utensila, &o., 
but the principles on which they depend are 
all the same as in the ceise of lighting, the vaiia* 
tions being merely in the form of device adopted. 
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(3) fileetro-magnetic Method of Producing 
Eleetrloity. — Cell batteries are quite inadequate 
to provide current in bulk for lighting houses, 
streets, &c., or for power for industrial purposes. 
The current is produced by electro-magnetic 
means. 

Currents Induced hy Magnets . — ^We have seen 
how the starting and stopping of a current in 
one circuit will “ induce ” a current in another, 
and that the induced current is due to changes 
in the electro-magnetic field of the first. Now a 
change in a magnetic field can be obtained by 
merely moving a magnet, and this suggests that 
we ought to be able to induce a current in a 
circuit either by the motion of a magnet in its 
neighbourhood or by the motion of the circuit 
itself through a magnetic field. Tliis suggestion 
is still further strengthened by the observed 
fact that electricity in motion produces mag- 
netism; will magnetism in motion produce 
electricity ? 

Faraday was the first to try this, and with 
complete success, os long ago os 1831. Ho con- 
nected a coil of insulated wire with a galvano- 
meter, and on moving a magnet in and out of 
the hollow of the coil he found that the galvano- 
meter needle was dofloctod in one direction when 
the magnet was inserted into the coil, and in 
the opposite direction when it was removed 
from the coil ; as long as the magnet was kept 
still, whether in or out of the coil, there was no 
defiection of the galvanometer. 

It follows from Faraday’s Law (p. 663), that 
the E.M.F. of the induced c\irre*nt depends 
directly on the rapidity of motion of the magnet. 
Also since the induced current is such as to tend 
to stop the changes in the magnetic field it will 
also tend to stop the motion of the magnet. 
Hence beside the energy expended in the actual 
movement of a mass equivalent to the weight 
of the magnet, additional energy lia.s to be 
spent in overcoming the opposing force due to 
the induced current. It is tliis additional 
mechanical energy which becomes converted 
into electrical energy in the form of an induced 
current , the two are exactly equal, but the 
electrical energy is in a more convenient form, 
capable of being transferred to a distance from 
the spot where it is generated, and there 
utilised. 

The Dynamo* — ^Tlie history of the electrical 
industry is the history of the development and 
adaptation of Faraday’s simple experiment of 
1831 to its present practical form in the dynamo 
and motor. A dynamo is a machine for the 
production of current in bulk. Instead of 
moving a magnet in and out of a coil, as Faraday 
did, the same result is obtained by revolving 
a coil between the poles of a magnet bent in the 
form of a horse shoe. In the modem dynamo 
an armature (which is an iron core wound with 
a series of coils of wire) is revolved by a steam 
or gas engine or water-power, in a strong mag- 


netic field provided by one or more electro- 
magnets ; as the coils of the armature cut the 
magnetic lines of force a current is induced in 
them. 

Part of the current thus produced is utilised 
to magnetise the electro-magnets, whoso mag- 
netism thus increases in intensity with increase 
of current until the maximum strength of current 
is obtained. 

The operation of an electric motor is the re- 
verse of that of a dynamo ; the two are very 
similar in oonstniction. The current supplied 
to the motor causes the rot ation of an armature, 
the mechanical energy of which is then utilised. 

The characteristics of the current produced 
by a dynamo might be studied by moving a 
single loop of wire in a magnetic field. Bend 
a wire into the form of a rectangle, connect it 
to a galvanometer, and support it in a vertical 
plane at riglit angles to the magnetic meridian, 
so that the lines of force of the earth’s magnotio 
field pass through it in the 
direction of the arrow 
(position 1 ). Turn it 
quickly through any angle 
and a current will bo in- 
duced which will bo indi- 
cated and measured by 
the galvanometer. Trial 
will show that the greatest 
current is induced when it 
has been turned through 
a right anglo into position 2, in which position 
no magnetic linos of force pass through it. 

It may bo proved that if A is the area of the 
coil, H the strength of the magnetic field, 9 the 
anglo through which the coil has been turned, 
and V) the angular velocity with which the rota- 
tion has been performed, then the induced 
E.M.F. -w;AH sin fib 

The E.M.F., xv. A, and fi can all be measured. 
Hence such a coil can bo, and is, used for the 
purpose of measuring H. 

Now when fi is zero, sin fi = 0 ; when fi is 90® 
sill fi^l ; when fi is 180°, sin fi — O; when fi is 
270°, sin fi = — 1 • and when 0 is 360,° sin fi «0. 
Hence as the coil makes a complete revolution 
tho induced E.M.F. changes from zero to a 
maximum value equal to w^AH, then to zero 
again, thc^ri to — w^AH (i.e, wAH in magnitude, 
but reversed in direction), and then back to 
zero again. The current is therefore not only 
alternating, changing in direction during tho 

1 If N is the number of lines of magnetic force threading 
the coil H^hen in position 1, then aH, and in any position 
making an angle 9 with the first, NsAn cos 9, 

By Faraday's Law the induced E.M.F. » — t being the 
time in which N lines of force are cut. 

the induced E.M.F. » AH sin 0 ^ (by differentiating 
AH cos d). 

But s=w 




Position I. 


A 

Position 2. 


Fia. 31. 


.’. E.M.K.ateAH sin 
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course of a revolution of the coil, but also varies 
in strength, rising from zero to a maximum and 
back to zero again. 

Such is the current produced by a d3mamo. 
It is to bo noted that the voltago depends not 
only on H, tho strength of the magnets, but 
also on Wt the speed with which the armature 
revolves. But as the armature revolves very 
many times a second, this variation in voltage is 
so rapid that for practical purposes it may bo 
reckoned as constant and equal to the average 
(that between zero and the maximum) voltago — 

2 

actually the voltage is equal to — x maximum 

7t 

voltage. 

Now for lighting and heating either an alter- 
nating or continuous current will do, but for 
traction a continuous one is re.quirod. Dynamos 
producing current for the latter purpose are, 
therefore, fitted with a device called a amimutatot 
for changing the albornating current into a 
continuous one. Tho device, though ingoniou.s, 
is simplicity itself. Two copper semicircular 
rings separated by gaps ah and cd (Fig. 32) are 
fitted to tho revolving 
armature, the current 
being taken from the 
brushes A and B in con- 
tact with thorn. The 
rings are fixed in such a 
manner that when the 
gaps cross the brushes, 
the current is zero. 
When the ring ac is 
at the higher potential, 
the current flows from 
brush A ; os tho arma- 
ture revolves in tho 
mark, tho current de- 
creases until the gap cd crosses the brush, when 
it becomes zero ; the current then reverses in 
direction, tho ring hd being now at the higher 
potential ; but hd is now in contact with A, and 
consequently the current will still flow from A 
until the gap ah is crossed, when the same 
process is repeated and tho current thus flows 
continually in the same direction — from A to B. 

Chemical Effects of the Electric Current. — 
Not only do certain chemical combinations 
produce an electric current, but the reverse is 
also tru(i — a current will produce chemical 
effects. JHire metals, whether solid or liquid, 
conduct electricity without undergoing any 
chemical change. Many liquids, however, such 
as dilute acids, solutions of metallic salts, and 
certain fused compounds, also conduct an 
eleotrio current, but are at tho same time de- 
composed by it. Tliese are called electrolytes, 
and tho process of decomposing them by an 
electric current is known as electrolysis. 

The current is passed through an electrolyte 
by immersing two metal rods or plates in it, 
one connected to the positive pole and the 



direction of tho arrow 
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other to the negative pole of a cell or battery. 
The former plate is termed the anode and the 
latter the kathode ; both are termed electrodes. 
During the passage of the current the electrolyte 
is decomposed into two elements or groups of 
elements called ions, one being liberated at the 
anode and termed tho anion, and the other at 
tho kathode and termed the kation. 

Pure water will not conduct electricity, but 
if slightly acidified it will act as an electrolyte, 
not only conducting the cuirent but being de- 
composed into its constituents hydrogen and 
oxygen, which are given off at the electrodes, 
tho former at the kathode and the latter at the 
anode. 

In the majority of cases tho chemical actions 
are not as simple as would appear from the 
electrolysis of water. With a solution of copper 
sulphate or “ blue vitriol ” as the electrolyte, 
metallic copper is deposited at tho kathode 
and oxygen at tho anode, provided the elect- 
rotios are both of platinum. But copper sul- 
phate is not a compound of copper and oxygen ; 
it is a compound of copper, sulphur, and oxygon, 
its chemical formula being CuS04 (a combination 
of 1 atom of copper,! of sulphur, and 4 of oxygen). 
The chemical reiictions which take place may 
be represented by tho following ; CUSO4 *=» 
Cu fS04, tho copper being liberated at the 
kathode and tho SO4 ion at the anodo ; the latter 
then immediately combines with the water 
contained in the solution in its immediate neigh- 
bourhood : SO4 -f- H2O = H2SO4 4- O, with tho 
result that oxygen is liberated at tho anode and 
tho (sulphuric acid) solution becomes richer in 
sulphuric acid as the process goes on. If copper 
electrodes are used no oxygen is given off at 
the anode ; tho SO4 ion in that case combines 
with the cojjper of the anode to form CUSO4, 
so that the copper anode itself dissolves away 
into tho liquid at exactly the same rate as copper 
is deposited on tho kathode, the strength of tho 
solution of copper sulphate remaining unaltered 
— ^the final result in this case being merely a 
transference of copper from tho anode to the 
kathode, which becomes “ electroplated ** or 
covered with a thin layer of copper not easily 
removed. 

Faraday’s Laws of Electrolysis.— Faraday, 
who investigated tho subject in 1833, deduced 
the following two laws : — 

(1) The mass or quantity of an electrolyte 
decomposed is proportioned to the quantity 
of electricity which passes. 

(2) The mass of an ion liberated by any given 
quantity of electricity is proportional to the 
<^emical equivalent weight of the ion. 

By “ chemical equivalent weight ” of an 
element is meant the weight of that element 
which will combine with^ or replace, one atom of 
hydrogen. Thus in the case of copper as a 
cupric salt (CUSO4), atom of copper replaoes 
two of hydrogen (c/. CUSO4 with H2SO4), and sinoe 
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the atomic #eight of copper is 63, its chemical 
equivalent weight will be 31*5. In cuprous 
salts of copper its chemical equivalent weight 
is 63. 

If m is the mass of any substance liberated 
by a current C in time t, and P its chemical 
equivalent weight, then from Faraday’s Laws 
m^hFCt where A; is a constant. When C and 
t are each unity Tlie quantity kV is 

termed the electro^chemical equivalent weight of 
that substance, and is therefore defined as “ the 
weight (in grams) of the substance deposited 
by unit current (1 ampere) in unit time (1 second), 
or the weight deposited by 1 coulomb of elec- 
tricity.” Knowing the electro-chemical equiva- 
lent of any substance we know exactly the moss 
of that substance which will be deposited by 
any known current in any given time. 

The accurate determinat ion of this quantity, 
for at least one element, is therefore a very im- 
portant matter, since knowing this wo can cal- 
culate the electro-chemical equivalents for all 
other substances in accordance with Faraday’s 
Second Law, whereby the electro-chemical equi- 
valents of any two substances are proportional 
to their chemical equivalent weights, which aro 
known. This determination was made for 
silver, and its electro-chemical equivalent weight 
was found to be *001118. The chemical equiva- 
lent of silver is 107, and hence the electro- 
chemical equivalents of other electrolytic sub- 
stances can be calculated. A number of them 
are given in the following table : — 


Eleciro-chefnical Equivalents. 


Silver . 



. *001118 

Hydrogen . 



. *000010 

Oxygen 



. -000083 

Aluminium . 



. *000094 

Iron (Ferric) 



. -000193 

„ (Ferrous) . 



. -000289 

Copper (Cupric) . 



. -000329 

„ (Cuprous) . 



. -000669 

Sodium 



. *000239 

Nickel • 



. *000304 

Zinc 



. *000339 

Chlorine 



. *000367 

Potassium . 



. -000406 

Gold . 



. -000681 


Electrolysis has now important industrial ap- 
plications. The Castner process of manufactur- 
ing caustic soda and chlorine consists in the 
electrolysis of common salt. By a similar pro- 
cess sodium is obtained from caustic soda. 
Aluminium is now manufeustured by the elec- 
trolysis of fused cryolite and alumina, and so 
with many other industrial processes for the 
isolation and refining of metals. 

Electroplating is another important adaptation. 
Th') article to 1^ plated is made the kathode, and 
is immersed in a bath containing a solution of a 
salt of the metal with which it is to be covered ; 


the anode consists of a bar of the same metal 
as that contained in the salt. Electrotyping is 
the electroplating of a plaster, wax, or gutta- 
percha mould coated with plumbago to act eus 
a conductor. 

Theory of Electrolysis. — ^At first sight it would 
seem as if the ionisation, i.e. the separation of 
a molecule into two ions, in an electrolyte is a 
result of the energy supplied by the electric 
curi-ent. The results of experiments prove 
that Ohm’s Law is obeyed in an electrolyte just 
as it is in the case of a metal conductor, and, 
further, all the energy of the current is converted 
into heat and not partly into heat and partly 
into chemical change. This heat is, of course, 
absorbed by the ions, and reappears as such in 
any future recombination of these ions. Since 
during such recombination very different quan- 
tities of heat are evolved by different elements, 
it follows that before decomposition of an elec- 
trolyte can toko place a certain minimum quan- 
tity of heat must first bo developed by the 
current. As the heat developed by current C, 
in unit lime, is equal to VC, the necessary mini- 
mum potential difference V must vary with 
different electrolytes. In other words, an 
electrolyte c^innot bo decomposed until a certain 
minimum difference of potential exists between 
the electrodes. 

The question now arises — if no part of the 
energy of the current is spent in separating the 
ions from each other, how is the ionisation 
effected ? Since the substance which is de- 
composed is in a state of solution, the answer 
must be sought in a study of problems connected 
with solutions. Investigations in this field 
of inquiry show that the ionisation of an oloc- 
trolyto is produced in the act of solution itself. 
Further, to explain the obsc^rved facts, we must 
assume that with each ion there is associated 
an electrical charge, positive in the case of the 
Rations and negative in the case of the anions. 
The differently charged ions then drift towards 
the electrodes (to which they finally give up 
their charges) under the influence of a potential 
difference which is, therefon , merely directive^ 
and no expondituro of energy is necessary for 
chemical work within the solution. The charge 
associated with each ion constitutes a true 
natural unit of electricity ; no smaller unit seems 
capable of existing. 

Passage of Electricity through Gases. — ^After 
studying the passage of electricity through 
solids and liquids the next natural step is to 
investigate the phenomena and laws connected 
with the passage of electricity through gases. 

This may be carried out by fixing inside the 
ends of a long glass tube, filled with a gas, two 
metal electrodes connected to an induction coil ; 
the tube is also connected with an air pump, 
or, better still, a mercury pump. When a suffi- 
ciently large difference of potential is set up 
between the electrodes the current passes in the 
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form of a epark discharge* By experimenting 
with this apparatus, called a vaoMwm tube^ it 
wUl be found that the minimum potential dif- 
ference necessary to produce the spark varies 
with the distance between the electrodes, with 
their sliape, and chiefly, with the pressure of the 
gas. As the pressure is reduced by the pump 
the difference of potential required decreases at 
first until a certain critical pressure is reached, 
depending on the distance between the electrodes. 
As the pressure is still further decreased, the 
necessary potential difference increases imtil, at 
the highest vacuum attainable, it is practically 
impossible to produce a spark. 

Wben the rarefaction in the tube is not very 
great, a luminous column giving a beautifully 
brilliant light and called the poaiiive column 
extends in a straight lino between the electrodes. 
As the pressure of the gas is reduced the positive 
column breaks up, leaving dark gaps, and when 
the reurefaction is very high and about a millionth 
part of one atmosphere, a dark space extends 
throughout the tube, and a phoaphoreseont light 
(a beautiful pale green glow) app<^ara on the 
surface of the glass. Under these latter con- 
ditions the phenomenon has been fully investi- 
gated by Crookes, Lenard, and others. Tliey 
found that the tube is filled with rays, called 
kathode veuyBf proceeding from the kathode in 
straight lines perpendicular to its surface. Thus 
an obstacle fixed in the tube in the path of the 
rays throws a shadow on the gloss ; a wheel 
fitted with vanes will be made to rotate if only 
half of it is placed in the path of the rays ; the 
rays possess the property of heating bodies on 
which they impinge ; if the kathode is spliorieal, 
BO that the rays focus at a point, a piece of 
platinum placed at that point will be heated to 
redness. Most important of all, the rays ore 
deflected by a magnetio field. 

All these facts go to prove that the kathode 
rays are a stream of electrically charged and 
infinitely small particles, called corpuscles or 
dectronSf shot out from the kathode with great 
velocity — a sort of stream of tiny bullets pro- 
ducing phosphorescence, heating and mechanical 
effects by their impact. 

The direction in which they are <ioviated by 
the pole of a magnet proves them to be charged 
with what has been conventionally termed 
negative electricity. 

RCrUgen or X Rays , — ^These were discovered 
by accident in 1896. Professor Rdntgen found 
that a photographic plate accidentally lying 
near the “ vacuum ** tube with which he was 
experimenting was affected by the kathode rays. 
Investigation showed that when the electrons 
are stopped by the anode they produce ether 
pulses or waves which have been called Kdntgen, 
or X rays, and which are propagated with the 
velocity of light, and are capable of penetrating 
sabstanoes (such as black paper) which are 


opaque to ordinary light. With a tube fitted 
with a concave kathode and an additional anode 
called on anti-kathode, made of platinum and 
placed at the centre of curvature of the kathode, 
so that the electrons are focussed on to it, X rays 
of greater potency are obtained — ^rays capable 
of penetrating many solid substances. The 
transparency of a substance to these rays de- 
pends merely on its density. The bones and 
denser parts of the body are loss transparent 
than the flesh, anti thus photographs can bo 
made wliich clearly show, through the flesh, 
the details of the bones and denser parts of the 
body. The rays excite powerful fluorescence 
in barium platino- cyanide, and if a screen coated 
with this substaiKJC be placed in their path and 
the hand interposed, the fluorescence on the 
scrcKMi is loss marked where the rays have been 
absorbed by the bones, and a sliadow of them 
is thrown on the screen. X rays aro now an 
invaluable aid to surgeons and physicians, en- 
abling them to locate fractures and growths in 
the body. 

Electron Theory. — ^Tlio advent of the electron 
has l)eg an a now opoch in the history of 
physical science. Its properties and the pheno- 
mena obs(?rvod in connection therewith require 
a rc^adjustment of our conceptions of the nature 
of matter. 

In a series of brilliant experiments, Professor 
J. J. Tliomson succeeded in weighing an electron 
and in measuring botli the velocity with which 
it leaves the kathode of the vacuum tube and 
the electric charge it carries. He found that its 
mass was equal to about y^?yth part of that of 
th(^ lightest known atom — the hydrogen atom. 
(More recent determinations show that the mass 
of the electron is only part of that of the 

hydrogen atom.) Tli<> velocity with which the 
electron moves is equal to about |th that of light, 
and the electric charge associated with it is 
1*13 xlO""-® e.g.s. units or 1'13 x am- 

peres. This charge, it is important to note, is 
the same as that foiind associated with a single 
hydrogen atom in the process of electrolysis, 
and is evidently the smallest possible quan- 
tity of electricity obtainable. Electricity, like 
matter, is therefore not infinitely divisible. 

The electrons aro tho result of a splitting up of 
the gaseous atoms at tho kathode of the vacuum 
tube. They ore therefore part of the atom, 
which cannot be as simple in structure as was 
hitherto supposed. But what is an electron ? 
It is evidently not a material particle, and yet 
possesses mass or inertia, a property which has 
hitherto been exclusively associated with matter ; 
in fact matter has been defined as ** that which 
possesses moss.** Lorentz and Larmor have, 
however, demonstrated mathematically that a 
free charge of electricity in rapid motion would, 
owing to the magnetic field associated with it, 
possess mass or inertia. The mass of an electron 
thus elucidated, an electron becomes an atom of 
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/ree dectrieUyf of the kind conventionally termed 
negative, in some way connected with the 
material atom and capable of being, under certain 
conditions, freed and expelled from it. Is there 
a corresponding positive electron associated with 
the atom and which neutralises this negative one ? 
The answer at present is that there is not, or if 
there is, physicists have not succeeded in isolating 
it, as positive electrons are invariably found to 
be of molecular size. 

The present hypothesis is, that an atom con- 
tains a large number of electrons, compared 
with which the atom itself is a vast structure 
with great open spaces through which the elec- 
trons move. Sir Oliver Lodge has compared 
the electrons in an atom with flics in a cathedral. 
The electrons are in rapid orbital motion, each 
revolving within the atom in an orbit of its own, 
similar to the revolutions of the planets about 
the sun, and subject to laws exactly analogous 
to Kepler’s laws for the planets. The wave 
length and frequency of the wave motion con- 
stituting light require the period of revolution 
of an electron to be inconceivably rapid — many 
thousands of billions of revolutions in a second. 

An atom with its full complement of elec- 
trons is, in some manner not yet understood, 
electrically neutral; when an electron is freed 
from the atom, it attaches itself to a neigh- 
bouring atom or molecule which then becomes 
negatively charged, while the original atom 
minus the electron exhibits a corresponding 
charge of positive electricity. The two kinds of 
electricity are thus merely an excess or defect 
of the same thing. A current of electricity, 
whether through a solid, liquid, or gas, is thus 
not produced from outside the conducting 
medium, but consists of a swarm of electrons 
freed, imder the influenceor pressure of an electro- 
motive force, from the atoms of the medixun 
itself, and through which they move from atom 
to atom, thus carrying the current with them. 
This swarm is, however, a minute quantity com- 
pared with the actual number of electrons con- 
tained in the substance. In the dynamo, for 
instance, the thrusts which the electrons in tho 
coils experience as the latter cut the lines of 
force of the electro- magnets, set them free and 
urge them along the wire round the circuit, 
the kinetic energy of the moving coils b(nng 
changed into kinetic energy of moving electrons. 

Another question now arises ; Is the inertia 
of matter a different thing from the inertia of 
electricity or are the two the same, in which 
case we should have to assume that the atoms 
of matter are in some unknown way entirely 
composed of electrons T Over eighty kinds 
of material atoms have been differentiated, but 
so far we only know one kind of electrical atom 
— ^tho electron. Are all forma of matter then 


merely various oompotmds of this elementary 
substance — free electricity ? The property of 
inertia exhibited by matter lends colour to this 
hypothesis, which is further supported by an- 
other lino of reasoning. If the material atom 
is entirely composed of electrons and does not 
merely contain a certain number associated 
with it, thou the difference between one element 
and another must be merely duo to a difference 
in number and arrangement of the electrons in 
tho atom. In such a case, it is possible that a 
number of electrons may, from time to time, be 
discharged from the atom and leave the remain- 
ing electrons in an unstable state, requiring 
roarrangoment. This, in turn, suggests the oc- 
casional instability of matter and consequent 
change from one form to another — form of 
evolution of inaniinato matter comparable to 
tho theory of evolution of animate matter, now 
generally accepted. 

It is a line of reasoning suggested by, and 
finding support in, tho phenomena of radio- 
activity exhibited by many substances, and, in 
an intonsifiod form, by radium and its compounds. 
Such a theory, fascinating as it is, has, in the 
view of Professor Soddy, one of the leaders in 
this line of research, “Altogether too serious 
consequences for the whole of the human race 
to bo lightly assumed . . . and it is best not 
to bo in too great a hurry to abolish the old 
distinctions between atoms.” In other words, 
it is best to keep an open mind until more know- 
ledge is obtained — knowledge which depends on 
the answer to tho crucial question : What is 
positive electricity ? Free electricity is re- 
markably powerful, and the actual quantity 
of such free electricity involved in any electrical 
manifestation is insignificant. To quote Pro- 
fessor Soddy again, “ Suppose we take as many 
electrons (7 xlO*®) as there are atoms in a gram 
of hydrogen . . . this charge would, if free, 
charge the whole world up to a potential of a 
million volts ... if two such quantities of 
electricity wore placed, one at the north and the 
other at tho south pole of tho earth, they would 
. . , even at this distance, ’*epel each other so 
strongly that it would require a fairly thick 
steel cable, capable of supporting tho weight 
of 35 tons, to keep them from moving apart.” 
What is the force then which keeps the similarly 
charged electrons of an atom together ? In 
other words, what is the agent which neutralises 
the mutually repulsive forces which must exist 
within the atom of an electrically neutral sub- 
stance, and without which tho atom would be 
explosively dismembered ? 

Such is the question at present awaiting an 
answer — an answer which will take us a long 
way towards the solution of the great mystery 
of the constitution and structure of matter. 
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USEFUL DATA AND TABLES 


1 Metres 39*87 inches. 

S3-281 feet. 

12 

«= 1-093 yards Sjj yards (approximately) 

1 Yards0*914;i8 metre. 

1 Square Metre— 10*70 square feet. 

1 Cubic Metre = 35*3 cubic feet. 

1 Gramme = 13 *43 grains. 

1 Grain =0*0479 grammes. 

1 Kilogramme = 2*2 lbs. (approx.). 

I Litre =61 027 cubic inches. 

1 Litre of water at 4* C. weighs 1 kilogramme. 

1 Kilometre = 1093*6 yards. 

8 Kilometres =5 miles (nearly). 

w (the ratio of the circumference of a circle to its diameter) 
22 

=y, or more nearly 3*1416 

Area of a clrcle=iry2 (r= radius) 

Circumference of a circ e=2rr. 

4 

Volume of sphere =j 


The Specific Gravity of a substance is the ratio of the 
weight of any volume of that substance to the weight of an 


SuiMtance 

Specific 

Gravity. 

Gold .... 

. 19*26 

Brass .... 

. 8*39 

Iron (wrought) 

. 7*79 

„ (cast) . 

7-21 

Plate glass 

. 2-37 

Marble .... 

. 2*84 

Cork .... 

. 0*24 

Milk .... 

. 1*03 

Mercury .... 

. 18*696 


TRIGONOMETRICAL RATIOS 


Hypotenuse s= (lnterccpt)5i+(Cerp.)2 


J*erp. _ 
'Intercept 


Tan A s 


^SInj\ 
“Cos A 


Angle. 

Sin. 

Cos. 

Tan. 

Angle. 

Sin. 

Cos. 

Tun. 

Angle. 

Tan. 


0* 

•0 


•0 



•85717 





r 

•01745 


•01746 

.31* 

•51504 

*60080 

61“ 

1*80406 


2" 


•99939 

•03492 

32’ 

•62992 

•84805 

•62487 

62“ 


fH 

3“ 



•06241 

33“ 

•64464 

•88807 

•64941 

63“ 


*1 

4" 




Bn 


•82904 

•67451 

64" 


rJ 11 0*5 

6” 

•08716 


•08749 

[ 36“ 

•57358 

•81916 

•70021 

65- 

214451 

6* 

MFTffW 


•10510 


•68779 


'72654 

B9 


r 

*12187 

•99255 

•12278 

•37“ 

•60181 

•79864 

•75355 

67’ 

2 -.16686 

II 

8* 

•13917 

•99027 

•14054 

38" 




68’ 

2*47609 

^ i! ii 

9* 

•15643 

*98769 

•16838 

39“ 

•62932 

•77716 

•80978 

69’ 



10" 

*17365 


•17633 

40" 

*64279 

•76004 

•83910 

70’ 

2*74748 

ir 

*19081 

•98163 

*19438 

41“ 

*66600 

•76471 

■SB 

71’ 



12" 

•20791 

■97816 

•21*256 

42’ 

*60913 

•74314 

•90040 

72’ 


13* 

*22495 

*97437 

•23087 

43’ 

•68200 

•73185 

•93253 


3*27086 

^JS i li 

14“ 

•24192 


•24933 

44* 

•69460 

*719.34 


BM 

8*48741 

Jlc 

5c|l 

15* 

*25882 


•26796 

.. 

46“ 

•70711 


1*0 

|yw 


16’ 

*27564 

•96126 

•28676 

46“ 



1*03563 

76“ 

BBESESIfl 

17“ 

*29237 

*95630 

*30673 

47“ 




1-07237 

77“ 

4SS148 

1 

18“ 

•30902 

*95106 

•32492 

48“ 


... . 


1-11061 

78“ 

■^niiiB 

19’ 

•32557 

•94662 

•34433 

40’ 


Since Sin A =Gob (90’~A) 

1*15037 

79“ 

6*14456 

20“ 

•34202 

•03969 




and Cos Aa=Sin (00*— A) 

1*19176 

80* 

6*67128 

*§ 





the Sines and Cosines 
of angles from 46" to 90" 


3 ^ 1 1 S >5! 1 1 

21* 

•3r>837 

•93358 

•38386 



1*23490 

81“ 

0-81376 

^ 1 1 |S CO 1 * 

22* 

•37461 





can be found from 

1*27994 

82“ 

7-11537 

23* 

*39073 

•92060 

*42447 



r above. 


1*82704 

83“ 

8*14435 

24* 

•40674 

•91366 

•44523 

54* 


For example 

1-37638 

84* 

0-61436 

25* 

*42262 

•90681 

•46631 

66" 


Sin 58*=:Co8(90“-63“) 
«Co8 37*= -79864 
Coa64*=Sin(90*-64“) 

1-42816 

85* 


26* 

27* 

•43837 

•45399 

*89879 

*89101 

•48778 

•60958 

66“ 

67“ 


1 •48256 

1 •68086 

86* 

sr 

14*80067 

19*08114 

28* 

29“ 

•46947 

*48481 

•88*295 

•87462 

*68171 

•66481 

68“ 

69* 




1‘0OO38 

1*06428 

88* 

89" 

28*63626 

57*28906 

80* 

•6 


•67788 

60“ 



1*78206 

00* 

Inflnite. 
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COURSE OF READING 

Before attempting a detailed study of the 
subject from text-books, it would be advisable 
for the student to obtain a broad outline of 
principles free from confusing details. Not 
only will this be found useful when the more 
difhcult portions of the subject aro studied, but 
it will provide an intorost and purpose to such 
studies. An outline in greater detail will bo 
found in ScierUifio Ideas of To-day by Charles 
R. Gibson (Seeley & Co.), a book written in non- 
technical language and dealing with such sub- 
jects as magnetism, electricity, ether, energy, 
constitution of matter, and astro-physics. 
Paradoxes of Nature and Science by W. Hampson 
gives popular explanations of the scientific 
basis of phenomena which appear to contradict 
general experience, and will also appeal to many 
readers. The student should then continue 
with The Progress of Physics by A. Schuster, 
which consists of but four lectures. Matter and 
Energy by F. Soddy (Home University Library), 
and The New Phys-ics and its Evolution by 
L. Poincar6 (a translation). These last three 
books the student will no doubt desire to read 
again in the light of more exact knowledge, to 
bo obtained either from a study of physics from 
text-books, or from the wider course of reading 
outlinod below. 

Most of the text books published, and their 
number is very great, only deal with one branch 
of the subject. The reader who desires a com- 
prehensive treatment of the subject in one book 
will, however, fmd it in any one of the follow- 
ing : A Text- Book of Physics, by W. Watson 
(Longmans & Co.), Intermediate Physics by 
the same author, Oanot's Physics (Longmans 
& Co.), or A College Text-Book of Physics. 
Together with one of these, some book dealing 
with the practical side of the subject should 
be used to which references as to oxporimontal 
methods can be made. Physical Determinations 
by W. R. Kelsey (Arnold), or Experiments in 
Practical Physics by Schuster and Lees (Cam. 
University Press), or Physical Measurements 
by Dutt and EweU (Churchill), or A Text-Book 
of Practical Physics by W. Watson, will bo foimd 
suitable for the purpose. 

The student desiring text-books dealing with 
only one branch of the subject in greater detail 
could use any of the following : Properties of 
Matter by Wagstaii (University Tutorial Press), 
or Properties of Matter by Poynting and Thomson 
(Griffin and Co.), Heat by £. Edser (Maicmillan 
& Co.,) or Heat by Poynting and Thomson, Light 
for Students by E. Edser (Macmillan), together 
with Elementary Geometrical Optics by Aldis, 
Magnetism and Electricity for Students by H. E. 
Haiey (Macmillan), or Electricity and Magnetistn 
by Po)mting and Thomson, or Elementary Lessons 
in Electricity and Magnetism by Silvanus P. 
Thompson (Macmillan). Arithtnetic of Mag- 
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neiistn and Electricity by R. Gunn (Blackie 
Son) will bo found a useful compauiou book 
to any of those books on magnetism and elec- 
tricity. All these books will need very careful 
reading and study. A not inconsiderable ad- 
vantage may be obtained by using the whole 
course of Poynting and Thomson, merely refer- 
ring to the others for difficult points. 

The process of mastering a subject is alwa 5 rs 
facilitated by having the same problems pro- 
seiitcxl in various ways and from different points 
of vi(w. For this purpose the use of more than 
one text-book is not advisable, as such books 
are necessarily very similar to each other both 
in matter and treatment. The following course, 
read in conjunction with the text-books selected, 
will bo found far more interesting and instructive. 
It will bo found equally interesting and useful 
to the reader who cannot devote the time neces- 
sary for a close study of text-books. 

On the atomic theory — read The New Know- 
ledge by R. K. Duncan, a popular book written 
in a most interesting manmir ; Popular Lectures 
and Addresses by Sir W. Tliomson (Lord Kelvin) 
— the lecture on “The Size of Atoms.*’ Matter 
and Eiiergy by F. Soddy, chapters II. and III. 
Lectures on some, receyit Advances in Physical 
Science by P. G. Tait — the lecture on “ Structure 
of Matter.** 

On forco— road Lectures on some recent Ad- 
vances in Physical Science by Tait— the lecture 
on “ Force.** 

On gravitation — an excellent treatment 
without the use of mathematical terms will bo 
found in the Story of the Heavens by Sir Robert 
S. Ball (Cassel & Co.), chapt€^rs V and IX. 

On energy — read Lectures on some recent 
advances in Physical Science by Tait — the first 
six lectures. Matter and Energy by Soddy, 
chapter V. 

On capillarity — read Popular Lectures and 
Addresses by Sir W. Tliomson — tho lecture on 
“Capillary Attraction.** 

Heat, a form of Motion, Soutid, and Light are 
three book^ by J. Tyndall, and form delightful 
expositions of these subjects by a brilliant ex- 
perimenter and lecturer. 

On nature of heat — read Matter and Energy 
by F. Soddy, chapter IV. Lectures on some 
recent Advances in Physical Science by Tait—* 
the lectui’es on tho “Transformation of Heat 
into Work “ and “ Transformation of Heat into 
Energy.** 

Wave theory — the phenomena of radiation, 
sound, and light can only be fully understood 
if the wave theory is first mastered. Waves 
and Ripples in Water, Air, and Ether by J. A. 
Fleming (Soc. Prop, of Chr. Knowledge), con- 
sisting of a course of Christmas lectures delivered 
at tho Royal Institution will be found an ad- 
mirable addition to the text-book presentation 
of tho subject. Tho lecture on tho “Wave 
Theory of Light ** in Popular Lectures and 
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Addressee by Sir W. Thomson might also be 
read. 

Conductiou wid radiation — ^read Lectures 
on some recent Advances, &c., by Tait — ^thoso on 
** Conduction,” “ Radiation, and Absorption.” 
Poptdar Lectures and Addresseshy Sir W. Thomson, 
the lecture on the ** Sun’s Heat. Radiation by 
P. Phillips (People’s Books) published by Messrs. 
Jack, T. C. & E. C., 6d. 

The scientific basis of music will be found 
explained in Sensations of Tone by Hebnholtz 
(Longman & Co.). 

The Science of Light by P. Phillips (People’s 
Books) deals with the subject in a small compass, 
is well illustrated and quickly read. 

Spectrum analysis — Lectures on some recent 
Advances in Physical Science by P. G. Tait con- 
tains a lecture on spectrum analysis. Tlie last 
half of chapter II., and the whole of chapter 
XXIII in The Story of the Heavens by Sir R. S. 
Ball, treats the subject in a very interesting 
manner. 

Astronomical telescopes — chapter I. of The 
Story of the Heavens contains a clear non-toch- 
nical description of these instruments. 

Light, Visible and Invisible, a series of lectures 
by Silvanus P, Thompson, should bo read, but as 
it deals with such subjects as Rontgon rays, 
radium and its ra 3 ^, manufacture of light, &c., 
it should perhaps be deferred until some deeper 
knowledge of magnetism and electricity has 
been obtained. 

A descriptive treatment of magnetism and 
electricity will be found in two volumes by 
Charles R. Gibson, viz. ; Electricity of To-day 
and The Romance of Modem Electricity, Short, 
pithy descriptions of modem applications of 
electricity to everyday use are given in Applica- 
tions of Electricity by Alexander Ogilvie in the 
People’s Books Series, fid. 

For the theory of the constitution of matter and 
the electron theory, The Discharge of Electricity 
through Gases, Electricity and Matter, and The 
Corpuscular Theory of Matter should be con- 
sulted. All three books are by J. J. Thomson. 

The Recent Development of Physical Science by 
W. C. D. Whetham (John Murray) should next 
be read — ^it will serve to summarise the course 
of reading just outlined. ■ 

Heroes of Science by Charles R, Gibson is 
biographical, and will no doubt appeal to many 
readers. 

The student who is interested in scientific 
“ method ” and epistemology (the theory of the 
process by which we know anything at all) will 
find the subject treated fairly exhaustively in 
the following books : Introduction to Science by 


J. A. Tliomson, Principles of Science by W. S. 
Jevons (MacmiUan), Scientific Method by F. W. 
Westaway, Science and Hypothesis by H. Poin- 
care (a translation of this is published by the 
Walter Scott Publishing Co. ), and The Grammar 
of Science by Karl Pearson. 

The serious student of ph 3 n»ics will find it 
essential to acquire some knowledge of mathe- 
matical terms and methods, and should certainly 
undertake a course of reading in mathematics 
if he does not already possess that knowledge. 
This should include algebra, Euclid, trigono- 
metry, and calculus ; some knowledge of ana- 
lytical geometry is also desirable. 

In algebra he should read Elementary Algebra 
by Hall and Knight (Macmillan). The whole 
of this book, including the section on graphs, 
should be thoroughly mastered. The reader 
who wishes to study the subject further could 
then continue with the Advanced Algebra by 
the same authors. 

In Euclid at least Books I to VI should be 
rea<l. There are numerous editions of Euclid, 
any one of which will do for the purpose. The 
one compiled by Hall and Stevens and published 
by Macmillan & Co. is clearly printed and well 
arranged. 

Trigonometry by Loney (Cam. Univ. Press) 
is published m two parts. Part I. would bo 
sufficient. Elementary Trigonometry by J. B. 
Lock (Macmillan & Co. ) would do equally well, 
but the whole of this should be mastered. 

Calculus is a subject which, unfortunately, is 
usually pri'sentod in a form difficult for beginners 
to follow. The reader would, therefore, do well 
first to read Calculus made Easy (published by 
Macmillan & Co. ), an excellent little book, which 
will help to clear the ground. The subject 
could then be continued in any of the numerous 
text-books now published. Of these Differential 
Calculus for beginners and Integral Calculus for 
beginners, both by J. Edwards, and published 
l.>y Macmilkm & Co., are as suitable as any. In 
these the student who is reading calculus with a 
view to its immediate application to physics 
might omit chapters V., IX., XI. XII., and XV. 
in the Differential Calculus, and chapters VIII., 
latter half of X. and XVII. in the Integral Cal- 
culus. 

For analytical geometry either Conic Sectiona 
by C. Smith (Macmillan) or Co-ordinate Geometry 
by Loney (Macmillan & Co.) should be road. 
The last four chapters in the former and the last 
two in the latter book might be omitted. 

See also section on Mathematics, p. 542. 

M. Zaktraobb, B.Sc. (Lond.). 



CHEMISTRY 


HISTORY 

It is impossible to trace the history of chem- 
istry right back to its origin, as it has gradually 
evolved from magic and other of the occult arts, 
ilowover, it appears that the starting-place of 
tlie scionco was Egypt, which belief is confirmed 
by the fact that the ancient name for Egypt was 
Chomia. This name was given in allusion to 
its black soil, and hence the significance of 
chemistry as being dark and mysterious in char- 
acter. The real nature of this art was the pro- 
duction of the noble metals, to which the term 
alchemy was applied. 

The ancient Greeks were also philosoph(*rs, 
and according to the doctrine of Aristotle 1)(‘- 
lieved in four “elements *’ — earth, air, fire, and 
water. It was oonsidert'd that all matter was 
composed of these constituents in varying pro- 
portions. 

Arabia, also, had its share in the building up 
of chemistry. The prevalent idea there was 
that there existed somewhere on the earth the 
philosopher’s stone which would be a panacea 
for all ilbi, and would transmute baser metals 
into gold. Further, it was believed that this 
philosopher's stone could bo made, were the 
right ingredients mixed in the right proportion. 
Thus a connection between science and medicine 
was made, and the application of chemistry to 
healing became the science for about two cen- 
turies. Up to the sovonteonth century we find 
that this state of things existed, and during this 
time a great advance was made by Paracelsus, 
the celebrated peripatetic philosopher, who lived 
1493-1541. 

It was not until Van Holraont (1577-1644) 
began his work that the old idea of the “ele- 
ments ” was refuted, and chemistry wtv? put 
upon a much sounder basis. The real founda- 
tion of modern chemistry, however, was laid by 
Robert Boyle (1627-1691), who first conceived 
a true idea of elements. 

Elements, as defined by him, were the simplest 
forms of matter which could not be broken up 
into emything further. Compounds were com- 
binations of the elements in various proportions. 
He imagined that all matter was made up of 
very small particles. His name is also famous 
for his work on the relationship between the 
volume and pressure of gases. Lastly, he hold 
tho view that chemistry should bo studied for its 
own sake, and for the advancement of soienco. 


Phlogiston. — It was towards the end of the 
sovonteonth century when the theory of phlogis- 
ton was propounded. 

Bc^chor who founded, and Stahl who extended, 
tho theory were two German chemists of repute. 
Their view was that all combustible matter was 
made up of two coiiKtitueiita — i.r. compounds 
which always contained the substance phlogiston. 
When a substance burned, it lost ita phlogiston, 
and thus became non-combustible. Thus, in spite 
of the fact that metals increased in weight when 
burned, yet it was coiisitlored that phlogiston 
was given off. Tho metallic calx or earthy 
ri'siduo obtained by burning a metal hence con- 
tained no phlogiston whatever. Readily in- 
flammable bodies like coal, wood, &c., were 
nearly pure phlogiston. For nearly one hundred 
yeai’s did this tlieory dominate chemistry, and 
although much progress was made, yet things 
were kept back through this wrong concep- 
tion. 

Tho work of throe English chemists at this 
time mvist bo mentioned as showing a very 
great advance in quantitative work — i.e, experi- 
ments which involved delinito quantities of the 
substances taken, and the products obtained. 
Priestley, the discoverer of oxygen, did very 
valuable work also on other gases, such as 
laughing gas (nitrous oxide), carbonic oxide, 
hydrochloric acid gas, &c. Cavendish did 
great service in showing tho constitution of air 
and water — the latter he showed conclusively 
to bo formeii by the combination of two volumes 
of hydrogen (inflamnial^Ie air) and one volume 
of oxygen (dophlogisticatod air). Black was the 
scientist who first showed the existence of car- 
bonic acid gas (fixed air), from his experiments 
on tho alkalis. It was tho work of Black which 
caused tho final ovorthnnv of the phlogiston 
theory, alf hough it was the French chemist 
Lavoisier who established a correct notion of 
combustion. Both Priestley and Cavendish, as 
well as other eminent scientists, clung to tho 
doomed phlogiston to the very end. Lavoisier 
showed tliat combustion W€W merely the com- 
bination of tho combustible substance with the 
oxygen in tho air. Hence increase in weight 
was tho consequence, as was seen in tho fact 
that tho motallio calces were heavier than the 
metals. Not tho least important of tho other 
work of Lavoisier was an explanation of respira- 
tion, which ho showed to be a form of combustion 
— oxygen being taken into the body and exhaled 
678 22 
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as a compound of oxygen and carbon — ^fixed 
air, i.e. carbonic e^cid gas. 

The Atomic Theory. — ^The theory of atoms as 
propounded by John Dalton at the beginning 
of tho nineteenth century takes an equal ple^e 
of honour with tho theories of Lavoisier. 

We often come across the familiar phrase 
“ shivered to atoms,” by which we mean that a 
certain article has been broken into hundreds 
and thousands of tiny fragments. That all 
matter was made up similarly of minute par- 
ticles, had long been the prevalent notion before 
Dalton’s time. But here the idea stopped ; 
nothing more dofiiiito about these particles could 
bo imagined. Dalton, however, propounded 
that all substances could bo split up into ulti- 
mate particles, which ho termed atoms — i.e. they 
could not bo further subdivided. Here, how- 
ever, came the important consideration, — tho 
atoms of different bodies posse.s8ed different 
weights. Thus the at<3m of oxygen was of a 
different weight from the atom of hydrogen. 
The values of tho weights of those vai'ious atoms 
he determined by finding the combining weights 
of tho different substances one witli another. 
Now tho methods of analysi.s at this time wore 
rough, and Dalton’s figures were iniujcurate. 
Further, tho oorabining weights which he found 
were not always tho atomic weights — i.e. tho 
relative weights of tho atoms. Hy<lrogeii gas, 
being the lightest substance known, was taken 
as the standard — the weight of an atom of 
hydrogen being one. Now an oxygen atom is 
found to bo 16 times as heavy, a sulphur atom 
32 times, and a silver atom 108 times; those 
numbers therefore represent tho atomic weights 
of these elements. Tho atomic theory laid 
down by Dalton was destined to become the 
framework of modern chemistry. 

Dalton’s principles of chemical combination 
depended upon weights. Gay Lussac did much 
work at this time upon gases and their combina- 
tion which depended upon volumes, lie found 
that definite volumes of gases combined to form 
certain compounds. Now much confusion 
existed because Dalton did not distinguish be- 
tween atoms of elements, which were quite 
indivisible, and tho ultimate particles of com- 
pounds, which were really mode up of a combina- 
tion of atoms of elements. Avogadro, an Italian 
chemist, first comprehended this distinction, and 
called such ultimate particles of compounds 
molecules. But elements themselves might also 
be divided into molecules — i.e. into particles 
which would possess and exhibit all tho parti- 
cular properties which a mass of the substance 
did. Thus molecules of elements and compounds 
retained the characteristic properties of tho ele- 
ment or the compound. This molecule could 
still be split up further when a chemical reaction 
ooourred, and a new substance was produced. 
When this occurred, it was the atoms themselves 
' which interacted and underwent rearrangement. 


a ohemical change being the result. For 
example, Dalton found that iron and sulphur 
when heated will combine to form two different 
substances according to the proportions taken. 
Thus the firat compound, a black substance 
called ferrous sulplii<le, is formed when 1 *74 parts 
of iron and 1 part of sulphur by weight are 
taken. If 1*74 parts of iron and 2 parts of 
sulphur are heated together, we got a brass -like 
body known as m)n pyrites. The same amount 
of iron will combine with different amounts of 
sulphur in the ratio of 1 to 2 — i.e. in the ratio 
of whole nuiubt^rs. This is an example of a 
general law without any exception, that tho 
amounts of one oleinent which unite with a 
fixed weiglit of another element do so in the 
ratio of whole numbers. 

Indivisible Atoms. ~\t was this fact which 
suggested to Dalton tho idea of tho indivisible 
atoms. Ho showed that 1 part by weight of 
hydrogen combined with 8 parts of oxygen to 
form water. But the atomic weight of oxygen 
was not 8, bi'causo Avogadro showi'd that water 
contains 2 al-oms of hydrogen. Hcnco an atom 
<>f oxygon is 16 times as heavy as an atom 
of hydrogen. Tho molecule of Iiydrogen thus 
coinains 2 atoms. The molecule of water con- 
tains 3 atoms — 2 of Iiydrogen and I of oxygen. 
A drop of Wilt ('r may be divided ultimately into a 
certain number of particles, all possessing exactly 
tho same propertio.s. Fui tlier division, however, 
can only result in splitting up these molecules 
into their constituent atoms — 2 of hydrogen ami 
1 of oxygen. 

A clear conception of molecules and atoms is 
necessary in order to fully understand chemical 
changes. JVlany years elapsi'd before this know- 
ledge was properly cornprtlionded by chemists 
of last century. Evim Berzelius, one of tho 
foremost scientists of his time, wandered very 
far from the truth, although tiie values obtained 
by him for atornie and combining weights remain 
imto this day. 

As tho number of elements increased by dis- 
coveries of chemists, it was found that many of 
these elements behaved very similarly to one 
another. Thus the metals sodium and potas- 
sium isolated by Davy had to bo kept under 
naphtlia, os on exposure to air they tarnished 
and quickly changed into oxides owing to their 
combining with oxygon. They were quickly de- 
composed with water, much heat being given 
out in tho process. Again, the substances known 
as chlorine, bromine, and iodine possessed very 
similar properties. In 1846 Newlands found 
that if the elements were written in order of 
their atomic weights, increasing from left to 
right, at every eighth element resemblance to 
tho first in ohemical properties was shown. We 
know now that Newlands was on the verge of 
discovering the great “ Periodic Law,” worked 
out shortly after by the Russian Professor 
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Mendel^eff and the German Professor Lothar 
Meyer. Tho arrangement of the elements in 
the order of their atomic weights gave us a 
table in which progressive properties were seen 
in the horizontal linos, while tho elements in 
the vertical groups resembled one another. Now 
this table, known as the Periodic System, had 
many gaps in it. Even at the present day there 
aro many vacant spaces to be filled by hitherto 
unknown olements. It was possible, however, 
to foretell the properties of many new olements, 
which have since been discovered. 

Earth, Air, and Water. — ^Thase three sub- 
stances, together with fire, constituted tho four 
“ elements ” so called of tho ancient Greek 
philosophers. Every Kubstance was made up of 
those elements in varying proportions. We can 
understand how men would first look for an 
explanation of the composition of substances in 
the common things which surrounded them. In 
tho same way it will be advantageous for us 
to approach our subject proper by consider- 
ing the things with which we are tUl well 
familiar. 

Earth . — By this term we mean that part of the 
earth's crust which is accessible. This is com- 
posed of very many dilferent substances, the 
chief of which aro silicon and oxygen. Iron, 
also, has a very fair share in tho composition of 
tlio earth’s crust. Iron is a metallic body known 
as an element, because we can extract nothing 
from it that is not iron. Similarly with gold, 
silver, tin, load, and other metals, all of which 
are simple substances which can be decomjx>sod 
into nothing simpler. Now silicon, although not 
a metal, is an elenn'iit, and exists in combination 
with other elements to tho extent of one quarter 
of the earth’s crust. 

This combination is chiefly with oxygen, a 
gas familiar to all, and the compound is known 
as silica, represented chemically as Si()2, Si 
standing for 1 atom of tJio element silicon, and 
O2 as 2 atoms of oxygen. Strange as it may 
appear, this substance is well Icnowii to every- 
one. Sand, flint, quartz, rock crystal, opal, 
amothy.- 5 t, topaz, are all different forms of this 
one compound. Tho millions upon millions of 
tons of sand have boon formed from tlio rocks 
by the wearing action of wind and wave — this 
friction rendering the particles spherical like 
miniature pebbles. 

The crust of the earth, which is less than 
100 miles in thickness, is composed of about 
80 elements. Below this crust is a stratum of 
molten white hot rock of 160 miles’ thickness. 
Further still, whore tho heat is intense and the 
pressure enormous, we still have the rock, but 
now ill the form of a gas. Lastly, we have tho 
core of the earth, 6000 miles in diameter, com- 
posed of iron — iron in a gaseous form, again due 
to tho tremendous heat and pressure. All these 
facts are baaed upon geological and astronomical 
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evidence, the discussion of which is outside the/ 
sphere of chemistry. 

It has boon shown that iron is an important 
constituent of the earth’s crust. If m<jtallic 
iron is left for a short time in moist air, a trans- 
formation takes place and a reddish-brown sub- 
stcuico known as iron rust is formed. Now 
much of tho iron found in nature is in the form 
of combination with oxygen, and often with 
other elornonts as well. Compounds of this 
nature — silica and iron rust — are known as oxides. 
Many metals aro found in tho form of oxides, 
and also form more complex compounds with 
silica, carbon, oxygen, &c. Thus the very 
abundant substance limestone or chalk is a 
compound of the metal calcium with carbon 
and oxygon. 

Chemical Change. — The common operation 
known as lime -burning may be considered os a 
simple example of chemical change. Limestone 
is strongly hc'atod in a brick furnace known as a 
lime-kiln. During this process a heavy gas is 
produced which causes suffocation very quickly. 
This is carbonio acid gas, or, properly speaking, 
carbon dioxide, and is simply a combination of 
carbon and oxygen in the atomic proportions of 
1 to 2 , indicated by 002- is found that when 
limestone is thus heated strongly, it loses weight 
and itself is converted into a white body known 
08 quicklime, which is very different in pro- 
perties from tho chalk. 100 parts of limestone 
give 56 parts quicklime and 44 parts of carbonio 
acid gas. Thus fro in one substanoe — limestone-— 
we have obtained two different bodies — quick- 
lime and carbon dioxide. This is an example 
of a chemical change brought about by heat. 

If now we beat a liunp of quicklime with 
water — about J its weight — tho moss swells up, 
then crumbles, and becomes so hot that part of 
the w^ater is converted into steam. A powder 
is left which is slaked lime. This chemical 
change which has boon brought about by means 
of water can bo seen practically any day where 
building operations are in jirogre&s. 

quicklime -f- water ^ slaked lime. 

We generally write chemical changes in the form 
of an equatifjn. In the case of tho limestone, 
this one substance on heating gave us two pro- 
ducts. This is represented in the equation 

limestone — quicklime “{ carbonic acid 

or calcium carbonate — calcium oxide -f carbon 
dioxide 

whore wo substitute tho chemical names for tho 
common ones of these bodies. The sign on 
the right-hand side of the equation significfl 
simply that different products are obtained. 
This type of chemical action is known as chemical 
decomposition. 

The second type of reaction represented by 
quicklime -f water slaked lime 
or calcium oxide -f water « calcium hydroxide. 
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Here the 4- sign on the left-hand side indicates 
that the substances are added one to the other 
to give the product on the other side. Obviously 
this kind of action is just the reverse of the first, 
and is known as chemical combination. 

These two examples are types of the most 
important chemical actions which we shall deal 
with in Chemistry, and most chemical changes 
can be placed in one or other of these categories. 

Definite Weights . — We have discussed the 
action of heat upon limestone and the decom- 
position of the latter into calcium oxide and 
carbon dioxide. If now wo take marble 
and heat this we find that exactly the same 
decomposition occurs. Similarly with chalk, 
which is moroly a softer form of limestone. 
These three compounds — ^marble, limestone, and 
chalk — ^although different in appearance and 
physical properties, behave exactly in the same 
manner when heated. This is because they are 
merely different forms of the same chemical 
compound, calcimn carbonate. Now provided 
that we deal with the pure substances, it is 
found that 100 parts of any of these throe 
bodies give 66 parts of calcium oxide and 44 of 
carbon dioxide. No matter if wo obtain speci- 
mens from the most remote parts of the earth 
yet they all decompose on heating in precisely 
the same proportion. The only conclusion 
which wo can come to is that they are all com- 
posed of the same elements in exactly the same 
proportion. 

Thus we can always tell what quantities of 
calcium oxide and carbon dioxide will bo pro- 
duced from a given quantity of marblo, chalk, 
or limestone, providing that the specimens are 
pure, and that the burning is complete. 

In the same way, too, with quicklime, slaked 
lime, and silica. Those compounds are always 
made up of the same elements in exactly the 
same proportions. 

Elements, Compounds, Mixtures. — It has been 
stated that up to the present time about 80 
substances have been discovered which cannot 
be broken up into anything simpler, and to these 
bodies the term element has been applied. Cal- 
cium carbonate — ^as seen in marble, limestone, &c. 
— ^has been quoted as a compound, because 
on heatiing it will decompose into simpler com- 
pounds — calcium oxide and cewbon dioxide. 
Calcium carbonate is an example of a simple 
compound of three elements — calcium, carbon, 
and oxygen. Compounds also exist, however, 
of a very complex nature, made up of a combina- 
tion of many elements. 

The fact that compounds always have exactly 
the same composition as shown above, distin- 
guishes them from mixtures which may be made 
up of elements in any proportions. Such a 
mixture is obtained by grinding up intimately 
iron filings and powdered sulphur. A uniform 
greyish substance is produced, but the iron and 


sulphur can be seen by means of a microscope 
to be side by side. Further, the iron may be 
extracted by a magnet. Only two definite com- 
pounds of iron and sulphur can be obtained — 
this by heating firstly 1*74 parts of iron and 1 part 
of sulphur, the resulting product being a black 
body. Secondly, 1’74 parts of iron and 2 parts 
of sulphur will give us a bra^s-like substance. 
With either of tliese compounds it is a difficult 
matter to obtain the iron and the sulphur 
separately, and wo can only decompose these 
compounds by chemical means. 

Symbols . — Wo have already seen that we have 
with some substances used a kind of shorthand 
notation Si02, COg, &o. Now each of the 
elements has a definite symbol which distin- 
guishes it from the others. Thus oxygen is 
represented by O, hydrogen by II, nitrogen by N, 
sulphur by S, carbon by C. In those instances 
the first letter of the name is taken. Often, 
however, the first letter of the Latin name is 
used with ti subsequent letter tUso. Aluminium, 
Al ; barium, • Ba ; calcium, Ca ; copper, Cu 
(cuprum) ; iron, Fe (ferrum) ; sodium, Na 
(natritim) ; potassium, K (ktilium) ; t‘n, Sn 
(stannum) ; zinc, Zn (zincum). 

Now it has boon shown that Dalton assigned 
various weights to the atoms of the elements. 
To-day when wo write the symbol of an element, 
wo mean that a certain weight of that element 
is to bo considered. Hydrogen H is taken as 
the standard wh(‘,re H means 1 part by weight. 
Oxygen O signifies 10 parts by weight ; sulphur, 
iS, 32 ; iron, Fe, 60, and so on. In compoimds, 
therefore, such as water, H 2 O, wo have 2 parts 
of H and 1 6 parts of O making a total of 1 8 parts, 
which is therefore the weight of a molecule of 
water, i.e. the molecular weight. Similarly 
quicklime is represented by CaO. Now the 
relative weight of a calcium atom is 40 ; that of 
oxygen 16, Hence (40 + 10) =66 is the mole- 
cular weight of CaO or calciiun oxide. 

Air. — ^The limit in height of the air which 
surrounds us is uncertain ; it may be 260 miles 
or it may bo more. Wo do know, however, as 
a common experience, that the higher we ascend 
the rarer does the atmosphere become. This is 
simply because air is matter, and as such has 
weight, and in consequence the pressure of the 
atmosphere is greatest at the bottom of the 
layer. The air forms a protective covering for 
the earth in more than one sense. Firstly, the 
heat which is radiated from the sun would be 
quickly dispelled were it not for the blanket of 
air which surrounds the earth. The cold would 
be so intense that apart from other considera- 
tions no life could exist at all. Again, the 
meteors which we often see flashing through the 
sky would collide with the earth were there no 
atmosphere. As a matter of fact, the friction 
of these bodies through the air is so enormous 
that they are simply burned away long before 
they approach the earth within striking Stance. 
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Air is always regarded by us as a typical gas, 
although of recent years it has been found pos- 
sible to reduce air to liquid, and even solid forms. 
As such, it is a clear, sparkling liquid, but so 
intensely cold that ordinary vessels are not able 
to contain it — it simply boils away at the ordi- 
nary temperature. We have to preserve it in 
vessels invented by Dewar, which are double- 
walled, with a vacuum between. The popular 
“ Thermos *’ flask is a common example of this 
typo of vessel. 

When preserved in these ve.saels there is 
always a mist hovering over the surface, due to 
the condensation of the moisture in the atmos- 
phere. Moat substances change their form when 
placed in liquid air — due, of course, to the groat 
cold. 

Thus liquid mercury becomes instantly trans- 
formed to a hard solid which may be used as a 
hammer. A piece of rubber-tubing dipped for 
a few seconds into liquid air can be split into 
fragments by a blow, like a piece of brittle 
pottery. 

The hand may safely be dipped into liquid 
air (provided that it is withdrawn instantly), 
because actual contact with the liquid i.s pro- 
vent(Kl by the formation of a cushion of air all 
around the hand. Immersion for a longer 
period, however, will produce the same terrible 
results as if the hand were plunged into white, 
hot, molten iron. Many other peculiar effects 
can be obtained by the use of liquitl air which, 
unfortunately, cannot bo further detailed here. 

Constituents of the Air. — Oxygen . — The most 
important part of the air for living beings is the 
oxygon. Unloss this valuable gas wore present 
in the atmosphere which surrounds us, respira- 
tion would be impossible. At the same time, it 
would not do to have nothing but pure oxygen 
to breathe. In a vt>ry short time our bodies 
would bo consumed by the rapid combustion of 
our tissues. For actatal combustion docs take 
place in our bodies, and the heat of the Ixuly is 
the result of this burning. Whem we breatJie 
air into our lungs, the oxygon comes into contac;t 
with the blood, and is there absorbed by it. 
This is because the red corpuscles contain a 
substance known as haemoglobin, and this com- 
bines with the oxygen to form oxyhsemoglobin. 
Thus 

Haemoglobin -f-oxygen ^oxyhaemoglobin. 

This oxy haemoglobin is circulated through every 
part of the body by means of the arteries, and 
is the bright red colour of arterial blood. 

Throughout its joumeyings it comes into 
oontckot with waste tissue containing much 
carbon, with the result that after a scries of 
ehenges, this carbon unites with the oxygen 
to form carbonic acid gas or carbon dioxide. 
Thus the oxyhaemoglobin is reoonvorted into 
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hsomoglobin, and the carbon into carbon 
dioxide. 

Carbon h oxygen = carbon dioxide. 

This haemoglobin is carried back through the 
veins to the lungs where it loses its carbon 
dioxide, and the haemoglobin again takes up 
oxygen. 

Now when a piece of charcoal is burnt heat is 
given out — duo to the combination of the oxygen 
witli the carbon of the charcoal to form carbon 
dioxide. Similarly the combination in the body 
is accompanied by heat, and the warmth of 
the body is due to the prodiiction of carbon 
dioxide. 

Hence we see that the greater the amount of 
aUsorbed, the greater will bo the heat 
produced. Thus, in order to pnweiit too quick 
combustion in our bodies the air is diluted with 
a gas which does not change in any way in the 
lungs. This is nitrogen, and, roughly speaking, 
our air consists of 4 parts of nitrogen to 1 part 
of oxygon. 

That this is so can bo csosily demonstrated by 
burning a piece of phosphorus in a closed vessel 
standing in a trough of water (the open end 
being under water). After burning for a short 
time, during which white fumes are formed, the 
phosphorus ceases to burn, the white fumcMJ 
dissolve in the water, and the latter has been 
found to have risen to about one-fifth the height 
of the vessel. The phosphorus has combined 
Avith the oxygon in the air, thus 

phosphorus 1 - oxygen — phosphorus oxide 

using up 1 part of oxygen and leaving 4 parts of 
nitrogen. 

Oxygen in appearance cannot be distinguished 
from air — an invisible, odourless gas. Pure 
oxygen, wlien viewed in very largo quantities, 
appears blue. The dift'erenco between oxygon 
and air, however, is seen when different sub- 
staiices are allowed to burn in it. Sulphur 
burns feebly in air with a pale blue flame ; in 
oxygen it bums with an intense lilac flame pro- 
ducing the suffocating gas — -sulphur fumes — 
whic!h is chemically known as sulphur dioxide. 

Again, iron will Jiot bum in air ; in oxygen, a 
piece of iron boated previously will bum vigor- 
ously, emitting very brilliant sparks in all 
directions like a firew(U‘k. 

Similarly, many substances will bum with 
dazzling brilliancy in oxygen, and in each case 
a product of that substance combined with 
oxygen will be the result. Such compounds are 
termed oxides — ^wo have already come across 
some of them such as silicon dioxide or silica, 
8 i 02 i and carbon dioxide, CO 2 . 

Oxygen can be obtained from many bodies 
which arc combined with it. Such bodies as the 
oxides of mercury, lead, barium, when heated de- 
compose evolving oxygen. Chlorate of potash, 
or potassium chlorate, is a very convenient 
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mothod for obtaining a supply for experimental 
purposes. A bettor yield is obtained by mixing 
it with a small quantity of the mineral pyrolusito 
or oxide of manganeae. Wlion this mixture is 
heated in a retort, the oxygen can bo oollected 
in jars over water by moans of a delivery tube. 
At the present day oxygen is produced in large 
quantities from liquid air. This being a mixture 
of nitrogen and oxygen, the nitrogen is allowed 
to boil off first, thus leaving pure oxygen 
behind. This liquid oxygon is strongly magnetic, 
i.c. it is attracted to the poles of a magnet just 
like iron. 

From the humanitarian point of view cliem- 
istry has been of the greatest service to man in 
showing how oxygen may be easily and cheaply 
produced. We have only to think of the great 
use made of compressed oxygen for divers, 
rescuers in coal mines, &c., and also of its use 
in medicine in cases of extreme weakness and 
onfooblement, to realise what an invaluable boon 
oxygen is to mankind. 

Mention must be made here to another form 
of oxygon also found to a very small extent in 
the atmosphere. This is known as ozone, and 
is the cause of the peculiar smell always detected 
in the neighbourhood of an olootrical raachiiio. 
It occurs in fairly large q\iaritities at many of 
the London underground ok^ctric stations. Ozono 
is a gas which can bo obtained from oxygen by 
electrical means, and is even more active than 
oxygon in its chemical behaviour. The salu- 
brity of seaside air is sometimes attributed to 
the ozone present. 

Nitrogen . — ^We noticed that when phosphorus 
was burnt in air contained in a closed vessel 
that about one-fifth of the air combined with 
the phosphorus, thi.s being the amount of oxygen 
in the air. 

A gas is left which will not combine with 
most substances at all, being a chemically inert 
gas. When w© breathe, the nitrogen is not at 
all changed in our lungs, although present in 
quantities four times as groat as the oxygen. A 
taper is immediately extinguished when plunged 
into nitrogen, and very few metals when heated 
with it will combine. Magnesium — that metal 
used by photographors in the form of ribbon for 
flashlight photographs — if heated strongly will 
combine with nitrogen to form magnesium 
nitride MgjNj. 

Now, in spite of the fact that the vast quantity 
of nitrogen in the air seems to bo of no us© on 
account of its inactivity, yet it plays a most 
important part in the economy of life. Many 
plants are capable of assimilating small amounts 
of freo nitrogen, but the quantities are much 
too small to sustain their life. Nitrogen is 
absolutely necessary to the vegetable world, but 
it must ^ in such a form as to be easily assimi- 
lated. It must b© “ fixed ” — i.e. combined with 
some other element or elements to form com- 


pounds which can be absorbed by plant life. 
It is in this so-called “ fixed form that the 
nitrogen is present in the artificial manures and 
fertilisers. The most well-known of these is the 
“nitrate of soda,” or Chili saltpetre, which has 
the formula NaNOs- This is a substance which 
is found in huge deposits in Chili — but how has 
it come there ? Bacteriology comes to our aid 
in answering this question, and wo find that there 
are certain organisms which are capable of 
absorbing “ free ” nitrogen, and “ fixing ” it in 
such a way that when these organism.s die, the 
nitrogen is found as the salt sodium nitrate. 
Naturally this process is going on all over the 
t^arth, but the nitrates are dispersed by rain, and 
thus in the ordinary way no very great accumu- 
lation occurs. The particular strip of country 
in Chili, however, has for numb(3rless centuries 
been rainless, an<l m the nitrate has been col- 
lecting in inen^asing quantitie.s. 

A second way in which niti-ogeri is fixed in 
nature is by its chemical combination with 
oxygon, which occurs at very high temperatures. 
Now every flash of lightning causes combination 
of the nitrogen and the oxygen in tho air, with 
tho formation of so -calked oxides of nitrogen, 
chief of which is N() 2 . These oxides dissolve in 
water to form nitrous and nitric acids, and herico 
during thunderstorms, rolativc'Iy large quantities 
of these acids are wa:>hed down to tho earth. 

Sir William (’rookos, in 1892, showed that 
combination could be easily effected between 
nitrogen and oxygen by means of electric sparks. 
This is exactly the same reaction as goes on in 
tho atmosphere when tlio lightning flashes. 
This princi{)Ie is tho foundation of tho artificial 
production of stxlium nitrate. Imagine tho 
carbon arcs in an arc lamp replaced by tubes 
of copper in which circulati's a very rapid stream 
of water to ko(?p thorn cold. A very powerful 
arc is struck between those electrodes and is 
cauiiod to sprcjud out in the shai)o of a disc of 
flame by means of an electro -magnet. Air is 
forced through tliis white-hot disc of flame at 
th(3 rate of 3000 foot per minute, with the result 
that tho oxide of nitrogen is produced, known 
at^ nitric oxide, NO. This immediately takes up 
more oxygen from the air to form NO 2 . 
NO + O -NO 2 . This gas is passed up water 
towers whore it moots a stream of dilute caustic 
soda or milk of lime. In this way a mixture 
of either sodium nitrite, NaNOg, and sodium 
nitrate, NaN 03 , is formed, or else ^cium nitrite, 
Ca(N02)2» and calcium nitrate, Ca(N 03 ) 2 . In any 
case, the mixtures can bo successfully employed 
directly on to tho soil. This process is carried 
on in Norway, whore advemtage can be taken 
of the water-power to generate the necessary 
supply of electricity. Naturally, the full advan- 
tage of this manufacture will 1^ seen when tho 
natural deposits of nitrates are exhausted, which 
will not be very many years hence at the present 
rate of consumption. 
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Nitrogen, besides its immense importance to 
plant and human life, also plays a valuable part 
in other directions. Many of our dyes contain 
nitrogen as an essential part of their constitu- 
tion. The majority of our most useful drugs 
and medicines, as well as nearly all our explosives, 
have nitrogen as the parent substance. 

The question now arises, if so much nitrogen 
is being used from the atmosphere, how is it 
that tho supply does not diminish 'i Nitrogen 
is being constantly given back to the atmosphere 
owing to plant and animal decomposition. 
Wherever decay occurs, wo find that ctJinpounds 
of nitrogen-— chiefly ammonia — are'evolvod which 
find their way back to the air. Thus a balance 
is maintained between the consumption and 
production of tho nitrogen by natural moans. 

Rare Gases , — Lord Rayleigh, in ISOI, dis- 
covered that a litre of nitrogen prepared from 
the air wciighed hoavica* than a litre prepared 
from tho compounds of nitrogen. This ho found 
was duo to tho presence of another gas luiavier 
than nitrogen. Experiments were conductixl in 
Cfmjunction with Sir William Ramsay, and they 
isolated this gas and found that it was much 
more inactive even than nitrogen — in fac;t, it 
would not combine with any element. They 
named tho gas argon (from tho Greek, meaning 
“ without work ”), and beyond tho fact that it can 
bo liquefied at a low toinperaturo, little is known 
about it. it is colourless and odouiioss, and 
exists in the air to tho extent of 0 parts in 1000. 

Latter work showed that other gases very 
similar to argon in inertness, existed in tho 
atmosphere — such as krypton, xenon, and neon. 
Those gases are present in exceedingly small 
quantities, a mixture of them only occurring to 
the amount of 25 parts in every 1,000,000 parts 
of argon present. 

Carbon Dioxide . — ^This gas has already been 
noticed as one of the products obtained by 
heating limestone. Black, who discovered this 
gas, termed it fixed air ” because ho regarded 
it as being held by the limestone. 

CaCog CaO f CO 2 

Calcium carbonate Calcium oxide Carbon dioxide 

Tho amount of carbon dioxide in the air is 
very small, about 3 parts in 10,000 in tho 
country air. In towns, however, there is an 
increase to about 4 or 5 parts in 10,000, due to 
tho oxidation of the carbon to carbon dioxide. 
This is brought about by the consumption of 
carbon (coal, coke, &c.) as fuel, and by tho 
respiration of human beings. We have already 
discussed this action, and have seen that 

C H- Og - COo 

Carbon Oxygen Carbon dioxide 

represents the chemical change. 

Although the carbon dioxide is present in 
suen small quantities, yet it has a groat bearing 
upon the conditions of life generally. Thus 
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plants are able to absorb the gas. The active 
agent in this absorption is tho green colouring 
matter of all vegetable life, known as chloro- 
phyll. This substance is caj^blo of abstracting 
carbon dioxide from tho air, decomponing it 
into carbon and oxygen, retaining the former 
in the plant, and oxpolling the latter. Naturally 
this reaction is the reverse of the above, and as 
such is shown by 

COg -- 0 4- O 2 

Carbon dioxide Carbon Oxygen 

Hence, there is a balance between the carbon 
dioxide set free and the amount reconverted 
into oxygon by tho plant economy. 

Then again, the carbon dioxide existing in the 
air is dis.solved by tho rain which descends, 
giving an acid known as carbonic acid (whence 
tho original name of tho gas —carbonic acid gas). 
This acid, although very weak and dilute, acts 
upon certain kinds of soil, chiefiy limestone, 
cjmsing it to dissolve. Tho explanation of tho 

wearing action of the w(‘atlior ” is duo princi- 
pally to this fact. Th(5 abundance of caves, 
often of huge extent, found in tho regions of 
chalky soils, is tho result of this wearing away. 

Carbon dioxide is a colourless gas ; it is said 
also to bo odourless and without taste. Yet 
everyone is familiar with that tingling sensation 
in the nose and tliroat produced by soda water 
and othcir mineral watei’s. 'J’he refreshing 
quality of such bev(?rag(\s is duo to this carbon 
dioxide, which is forced in under pressure, and 
hence, when tho pressure is released by opening 
tho stopper of the bottle, the gas escapes. 

If a taper is plungc^d into a jar of carbon 
dioxide it is immediately extinguished. That is, 
like nitrog(in, it will not support combustion. 
Adv^antago is taken of this fact in tho manu- 
facture of the “ fire extinguishers.” The gas is 
cither stored or generated under prossm*o, and 
by directing the stream of gas on to the con- 
fiagration the fiames are extinguished. 

It will be understood, thcroforc, that respira- 
tion will bo impoRsiblo in an atmosphere of 
carlx)n dioxide, the venous blood not being able 
to part with tho absorbed gas. Hence tho 
fatalities duo to breathing the gases in disused 
mines and wells, the fumes from lime-kilns and 
brewei*s’ vats. The terrible choke-damp in 
coal rainos is duo to the formation of carbon 
dioxide during tho explosion, and often miners 
who havo survived this latter, succumb to the 
deadly vapour. In many parts of the world, 
too, large quantities of the gas are found 
issuing from the soil. Generally these spots are, 
or havo been, volcanic, the tremendous heat 
having decomposed the limestone and other 
carbonates. Tho “ Death Gulch ” of Western 
America, the “ Valley of Death ” of Java, and 
tho cave near Naples known as the “Grotto 
del Cano ” are especially famous. In this latter 
place it is found that human beings may walk 
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about safely, while smaller animals, such as dogs, 
become suffocated and die. This is because 
carbon dioxide is a very heavy gas, and always 
settles to the bottom. Thus it is possible to 
pour the gas from one vessel into another like a 
liquid ; also soap bubbles will float upon a layer 
of gas. 

Carbon dioxide, although fatal to life, is not 
a poisonous gas in the usual sense. Otherwise 
it would not be safe to drink liquids containing 
the gas. But it is found that the effects of 
taking the gas into the stomach is more bene- 
ficial than otherwise. No, carbon dioxide 
merely asphyxiates, and does not poison the 
body. The stuffiness of a crowded room, which 
induces headache, is partially duo to the in- 
creased amount of carbon dioxide from the 
respired breath of the pc3ople. The bad offeots 
are duo to the poisoning of the system by the 
bacteria and effluvia exhaled from the peoples’ 
bodies?. However, the amomit of carbcm dioxide 
present can always be taken as a measure of 
the purity of the air. Carbon dioxide may be 
easily obtained in quantity by acting \xpon 
limestone, marble, &o., with any acid — even 
vinegar. All carbonates behave similarly, and 
the effervescence of Soidlitz powder depends 
upon this reaction. Such powders are mixtures 
of bicarbonate of soda and tartaric acid. No 
reaction ctvn take place in the r^olid form, how- 
ever, beoauso we cannot bring the molecules of 
each close enough into contact. Dissolving in 
water causes the m<dccules to collide and split 
up with tho evolution of carbon dioxide. 

Similarly, most baking powders arc mixtures 
of this type — the bubbles of gai evolved force 
their way through the dough, distend it, and 
thus impart lightness and porosity to the bread 
or cake. 

Water Vapour. — ^The invisible gas known as 
water vapour is tho last thing to bo considered, 
although by no means is it the letxst important 
of the constituents of tho atmosphere. For 
example, tho temperature of tho earth would 
be much lower were it not for the water vapour 
present. The sun sends its light and beat to 
the earth in tho form of luminous rays. The 
earth reflects the heat rays, but not as luminous 
rays. Now water vapour is quite transparent 
to luminous rays, and hence the rays from tho 
sun permeate through. On the other hand, tho 
dark heat ra 3 ^ emitted by the warm earth will 
not pass through water vapour, and thus are 
prevented from escaping. 

The amount of water vapour present in tho 
air varies considerably. The housewife knows 
this only too well, on tho da 5 rs when her 
washing will not dry. Temperature is an im- 
portant factor, and there is a definite maximum 
amount of water vapour for each temperature 
which the air is capable of taking up. When this 
is the case, the air is said to be saturated, and 
this happens during fogs and rainstorms, 


Usually, however, the air only contains about 
two -thirds of the maximum amount of moisture. 

The constitution of water vapour will be 
fully dealt with under tho next heading — Water. 

Water. — ^We have just been considering this 
very familiar substance in one of its three 
forms — that of vapour. Perhaps wo €U*o better 
acquainted with it in its liquid state, covering 
as it does three-quarters of the earth’s surface. 
Then, again, it is tho terra flrma at the poles in 
the solid form of ice. Water is not restricted 
to our world alone, however, and astronomical 
chemistry shows us that it is practically a 
universal substance, its presence having been 
proved on many other planets. 

Water is a fundamental constituent of all 
plant arul animal life, and this earth would bo 
a mere desolate waste, dreary and lifeless, with- 
out it. No wonder the ancients termed it one 
of tho “ ekjinonts,” and, in their meaning of the 
word, it was not far from the truth. 

Evaporation of any water obtained from 
natural sources will h'ave a residue, dilfcring in 
kind and quantity according to the source. 
Thus sea-water contains many different bodies 
in solution — tho chief being common salt, 
sodium chloride, NaCl. Water obtained from 
chalky districts will contain limestone — calcium 
carbonate, CaCOs, while the so-called chalybeate 
waters contain iron as ferrous carbonate, FeCOg. 
Many spring waters have varying quantities of 
gases in solution, such as tho sulphurous springs 
of Harrogate. All the water referred to above 
also contains dissolv('d air, which has its special 
significance in the order of nature. Fish are 
able to exist by breathing this dissolved air, 
and much purification is effected in rivers and 
springs by the oxidation of the irripuritios. 

Now it is evident that we must be able to 
obtain water frt>o from all these different sub- 
stances. Pure water may be obtained by con- 
verting it into water vapour by heating, and 
then condensing this back again to water minus 
the substanoos in solution. This process, known 
as distillation, gives us a product with a dis- 
agreeable flat taste, due to absence of air in 
the water. Now water obtained in this way is 
a colourless liquid when seen in small quantity, 
possassing in large masses, however, a greonish- 
bluo tint. Tho conversion of liquid water into 
solid ice is attended by an increase in volume 
(roughly so that, bulk for bulk, the ice is 
lighter than water. Hence ice always floats on 
the surface, so that lakes and rivers are never 
frozen right through, which, of course, would be 
fatal to aquatio life. 

Another result of this expansion is the dis- 
integration of the rooks by tho increase in 
pressure of the water, which free25es in the holes 
and crevices of the soil. 

Composition of Water.— seems inconceivable 
that water sho\fld bo composed of two invisible 
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gases — ^hydrogen and oxygen — ^yet anaJyBis shows 
us that water is nothing more or less than a 
chemical combination of hydrogen and oxygen 
in the proportions of 2 volumes to 1. 

Thus if we pass eui electric current through 
water slightly acidulated (to conduct electricity) 
we shall be able to collect hydrogen from one 
electrode (cathode) and oxygen from the other 
(anode), and there will be twice as much hydrogen 
as oxygen. Similarly we can perform a syn- 
thesis {i.e. a building up) of water by passing 
an olectric spark through a mixture of 2 volumes 
of hydrogen and 1 volume of oxygen. If wo 
keep the vessel surrounded by steam at 100® C. 
(212® F.) the water is kept in the state of vapour, 
and it is found that 3 volumes of the mixed 
gtvsos have contracted to 2 volumes of water 
vapoui'. Now when we compare tho weights of 
oqtuU volumes of steam and of hydrogen, wo 
discover that the steam weighs 9 times as heavy 
€is the hydrogen, lint Avogadro showed that 
equal voliunas of all gases contained equal 
numbers of molecules. Hence 1 molecule of 
water vapour weighs 9 times heavier than 

1 molecule of hydrogen. Further, wo know that 
a molecule of hydrogen contains 2 atoms, and 
one of these atoms is taken €is the standard unit 
of weight. Thus the molecule of water is 

2 X 9=«18 times heavier than an atom of hydn^- 
gen. As shown above, the quantitative synthesis 
of water gives hydrogen and oxygen in the pro- 
portion 1 1 8 or 2:16. Hence the formula for 
water must be H2O. 

In a similar way tho formula for other gases 
and vapours may be obtained. 

Water is by far tho commonest solvent wo 
have. In this connection wo have to distin- 
guish between mere solution of a substance in 
water and definite chemical combination. Tlius 
if wo dissolve common salt, NaCl, in water, 
and then evaporate the water, wo obtain tho 
salt in exactly the same condition as before. 
Any chemioal attraction which has taken place 
is of such a feeble nat\are that by simply 
evaporating the water this attraction is broken 
down, and wo are left with the sidt in the same 
amount and character. 

On the other hand, water will combine chemi- 
cally with quicklime, CaO, causing it to crumble 
up to powder which is a different body known 
as slaked lime. Chemically this is termed 
calcium hydroxide or hydrate, and its formula 
Ca(OH)2. 

CaO -h HgO « Ca(OH)a 
Calcium oxide Water Calcium hydroxide 

This is an example of a general type of reaction 
where metallic oxides combine with water to 
form.hydrates or hydroxides. 

In the first case, where no chemical action 
occurred, we often get the water held loosely 
by the salt as it were, so that we have a solid 
body at ordinary temperatures which contains a 


considerable amoimt of water. Glauber^s salt, 
or sodium sulphate, when dissolved in hot water 
and allowed to oool, separates out in crystals 
which have the composition Na2S04 * IOH2O. 
Wlien heated now to the boiling-point of water 
(100® C. or 212® F.) it is converted into the 
body Na2S04, which is termed anhydrous 
(/.e. without water). Tho water thus held by 
the salt is known as “ water of crystallisation,” 
and in no way alters tfie chemical properties of 
the salt. Many substances, such as common 
salt, NaCl, orystalliso without this water of 
orystalJisation. 

Coloured crystalline salts which contain water 
of crystallisation generally change colour when 
this water is expelled. Thus blue stone or cop- 
per sulphate, CUSO4 • SllgC, heated at 100® C., 
loses 4 molecules of water, thus C11SO4 • HgO 
-f dHgO, and becomes colourless. Tho remain- 
ing molecule of water, known as ” water of 
constitution,” can bo removed by further lieating 
above 100® G. 

Sympathetic inks depend upon this principle. 
The commonest of those Is cobalt chloride, 
CoClg • BHgO, which is a red crystalline body, 
dissolving in water to give a pink solution. 
Characters written with a dilute solution of this 
substance €U*e, practically invisible. On warm- 
ing the paper, however, the water of crystallisa- 
tion is expelled, and we get a body CoClg • HgO, 
which is of a bright blue colour, and hence the 
writing shows up plainly. On leaving in the 
air, the anhydrous salt again absorbs moisture 
from the air to form CoClg • OHgO, and the writing 
turns invisible again. 

Natural Waters, — We have noted that the 
rain in passing through the air absorbs carbon 
dioxide, which allows it to act as a weak acid 
and to dissolve certain salts — e.y. hmestone, 
calcium carbonate. Now calcium carbonate is 
insoluble in piir© water, so that it cannot exist 
as such in water. The carbon dioxide causes 
it to form a substance known as calcium hydro- 
gen carbonate, CaH2(C03)2. 

CaCOg -f HoO + COg CaH2(C03)2. 

Calcium wAor Carbon Calcium hydrogen 
carbonate dioxide carbonate 

If now the COg is expelled from the water, 
the CaHgiCOglg reverts to tho ordinary CaCOg. 
Hence the formation of stalactites and stalag- 
mites. Water containing the CaH2(C03)2 drips 
slowly from the roof of a cavern; the C02 
evaporates, and the calcium carbonate is loft. 
Thus from the floor of the cave there rises in 
the course of time a column of calcium car- 
bonate, which is met by a similar formation 
growing downwards from tho roof. 

Hard Water . — ^The carbon dioxide may be 
expelled by boiling the water, when the calcium 
carbonate is deposited. The ” furring ” of 
kettles, and tho formation of boiler crust is a 
direct result of the liberation of carbon dioxide. 

22 a 
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A hard water is one which requires much soap 
before a lather can be obtained, This is be- 
cause it contains in solution a fair quantity of 
salts, such as calcium bicarbonate, CaH2(C03)2. 
calcium sulphate, CaS04, and the similar salts 
of magnesium. 

Soap consists of the soluble sodium and 
potassium salts of organic acids. Thase inter- 
act with the soluble calcium and magnesium 
salts in the water, to" form insoluble salts of 
these metals. Henoo before soap can be used 
as a detergent, all these insoluble salts must 
be precipitated, which results in the curdy flakes 
produced in washing with hard water. Much 
soap is this wasted, and it is economically pre- 
ferable to use a;s soft a water as possible for 
washing purposes. 

Hardness of water is of two kinds — temporary 
and permanent. Temporary hardness is due to 
calcium bicarbonate, Ca(HC03)2, and is easily 
removed by boiling, which deposits normal 
calcium carbonate, CaC03. Other salts dissol ved 
in tho water, such as calcium sulphate, however, 
are not removed in this way, but can be removed 
by the addition of sodium carbonate, -- 

washing soda. Tho .soluble calcium salts will 
bo precipitated as calcium carbonate, Ca(?03. Of 
course, sodium carbonate will precipitate all 
calcium salts in this way, and so will removo 
both temporary and permanent hardnos.s. Thi.s 
method is unsuitable whore tho water is to bo 
used for drinking purposes, because of the 
amount of sodium salts left in solution. Further, 
permanent hardness does not interfere with the 
drinking quality of tho water. The water for 
ordinary household supply is generally softened 
by the addition of slaked lime, Ca(OH >2 which 
removes temporary hardness by precipitating 
oalcium carbonate. This process is known as 
Clark's Method. 

Soft Water . — ^Although in many respects it 
is advantageous to use soft water, yet there is 
the danger due to its action upon lead. Load 
pipes are most convenient to use for tho trans- 
mission of water. Now soft water — i.e, water 
containing but little calcium salts — is capable 
of dissolving tho lead oxide which is formed by 
the action of tho oxygen dissolved in the water. 
The film which dulls the surface of a bright 
piece of lead exposed to moist air, or placed 
under water, is simply oxide of lead, PbO. Hard 
water which contains calcium salts is not able 
to disisolve this lead oxide to anything like tho 
extent of soft water. Hence the risk of load 
poisoning by using soft water for drinking pur- 
poses. However, a^ all water has some solvent 
action upon lead, it is desirable that this metal 
should be avoided as much as possible. 

Oxidw*— We have frequently referred to this 
class of body in our study up to the present. 
^0 majority of elements, when heated in air 


or oxygen, bum with the formation of a com- 
pound known as an oxide. Thus SiOg, COg, 
PbO, CuO, may all be prepared by heating tho 
elements silicon, carbon, lead, and copper in 
air. Many substances will form more than one 
compound with oxygen. Thus carbon heated in 
on insufficient air supply will produce a gas 
known as carbonic oxide or carbon monoxide, 
CO. The blue flames which play on the top of 
a clear coal or coke fire are duo to the burning 
of this gas, for, unlike the higher oxide, carbon 
monoxide is inflammable. 

(i) C + O - CO 

Carbon Oxygen Carbon monoxide 

The burning of this gas is due to its cennbining 
with a second atom of oxygen to form carbon 
dioxide — CO f O -- ( '( Xg. 

Carbon monoxide? is a very poisonous gas, as 
it combines with the? haimoglobin in the blood 
to form carbonyl 'haimoglobin, which prevents 
the formation of oxy-ha>nioglobin, and respira- 
tion is unable to proceed . 

Tho small amount of 1 per cent in the atmos- 
phere is fatal, 'rheri^ is always a certnin amount 
of this gas in the “ afterdamp ” in the coal mines 
following an explosion, and generally this quan- 
tity is siiflicient to cause death very quickly. 

Oxides of ?//•.— Everyone is familiar with 

the smell of burning su][)liur (brimstone), which 
is due to tho formation of sulf)lmr tUoxide, SOg : 

S h Og - SOo 

Sulphur Oxygen Sulphur dioxide 

From tho earliest liirie,s Bulphur has ])oen used 
as a disinfecting »md cleansing agent. Thus in 
Homer’s Odyssey we get the W(jr(ls : 

” Quickly, O nurse, bring fire, that 1 may burn 
Sulphur, the cure of ills ” 

— referring to the need for cleansing because of 
the dead bodie.s of the sJaiu suitors. 

Sulphur burns in air with a blue flame, com- 
bining with the oxygon of the air to form sulphur 
dioxide, which is tho actual disinfecting agent. 
The gnu is fatal to bacteria of all kinds, and acta 
as a blood poison upon tho animal economy. 

Sulphur Trhxide, SO3. — ^The action of heat up- 
on green vitriol or ferrous sulphate, FeS04 • THgO, 
is to first expel the water, and then to give a 
fuming gas which is known as sulphur trioxido, 
SO3. This will react with water to give ua 
“ oil of vitriol or sulphuric acid, H2SO4. 

. SO3 -f- HgO - H2SO4 

Sulphur trloxide Water Sulphuric acid 

Now sulphur dioxide will take up oxygen to 
form the trioxide only under special condi- 
tions, such as heating the mixture of gases in 
the presence of finely- divided platinum. 

SO3 4. O SOo . 

Sulphur aiozlde Oxygen Sulphur tnoxtde 

Oxides of Nitrogen. — We have already seen 
that nitrogen and oxygen can bo mode to com- 
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bine at a very high temperature to form nitrio 
oxide, NO, and that at ordinary temperatures 
this gas, which is colourless, w^l take up more 
oxygen to form nitrogen peroxide, NO2. 

Now we can obtain other oxides of nitrogen 
indirectly, and in all, five are known. NgO — 
nitrous oxido or laughing gas — is used as an 
anaesthetic f«>r minor operations ; NO, nitric 
oxido, formed in the fixation of nitrogen; 
NgOg, nitrogen trioxido ; NOg* nitrogen per- 
oxide, and NgOg, nitrogen pentoxide. 

This latter substance when cooled is a white 
solid which combines with water with great 
eagerness to form “ aqua fortis ” or nitrio acid, 
IINO3. 

Phosphorus also forms the white body in phos- 
phorus pentoxido, P2O5, when it burns in air or 
oxygen. This is also a -wliito solid which reacts 
violently with water like the quenching of re<l- 
hot iron. Phosphoric acid is tho chief product 
of the combination with water. By modifying 
tho conditions of burning the phosphorus we 
<;an obtain another oxide of phosphorus, P4(>^. 
known as phosphorous oxide. 

Practically all tho oxides which wo have just 
considered will dissolve in water to give liqiiifls 
that are a(ud in character. Amongst oUk'i* 
properties, acids have a sour taste, and tiu*u 
blue litmus (a vegetable colouring matter) rod. 

The oxides obtained from such non-metals 
as carbon, sulphur, nitrogen, and phosphorus 
are termed acidic oxides. Thus carbon dioxide 
and water will form carbonic acid. 


COo + llgO =* HgCOg 
Carbon dioxide Water Carbonic acid 


Sulphur dioxide, SOg, and sulphur trioxido, SOg, 
will give sulphurous and sulphuric acids respec- 
tively : 


SOg -h II2O 

Sulphur dioxide Water 


IfgSOg 

Sulphurous acid 


and 

SO3 H- HgO = HgSOi 
Sulphur trioxide Water Sulphuric acid 

Nitrogen pentoxide and water react violently 
to give nitric acich: 


HgO 2HNO3 

Nitrogen pentoxide Water Nitric acid 

These examples suflioo to show the typical 
property of tho oxides of non-metals. 

When we now consider the compounds formed 
by combination of oxygen with metals, we find 
that they behave very differently. 

Of course the distinction between tho metals 
and non-metals as regards physiciU properties 
such as appearance, malleability, ductility, &.c., 
is commonly known. One important chemical 
difference is the fact that few metals form com- 
pounds with hydrogen, whereas nearly all non- 
metals combine with this element, forming 
stable compounds. 

The combination of xnotala with oxygen is 
also different. Not all metals can be m^e to 


combine directly — silver, gold, and platinum 
l>eing typical. All the commoner metals, how- 
ever, burn in air. Sodium will form NiigO, 
zinc ZnO, magnesium MgO, &c. Then, again, 
many of these oxides are insoluble in water, 
while practically all non-metallio oxides dissolve, 
producing acids. 

When, however, oxides of the metals NogO, 
CaO do dissolve, they give solutions opposite 
in character to acids. Red litmus is turned 
blue and tho solutions will “ neutralise ” acids, 
i.e. destroy their acid properties. For this 
reason tho oxides of the metals are termed basic 
oxides, and tho solutions of such oxides, bases. 
Tlio word “ alkali ” is also used in reference to 
a solution of a very soluble oxide such as sodium 
oxide. 


NagO + ITgO 2NaOH 

Sodium oxide Water Sodium hydroxide 

(Caustic soda) 

There is no absolutely definite distinction, 
however, and any solution capable of turning 
red litmus blue and of “ neutralising ** acids is 
known as “ alkaline.” 

Tho slaking of lime gives us a body which is 
sparingly solublo in water, giving an alkaline 
solution : 

CaO + H2O = Ca(0H)2 

Quicklime Water Slaked lims 

Lastly, wo have motalHo oxides like zinc oxide, 
ZnO, which are insoluble in water, yet will 
“ neutralise ” an acid. 

When a base and an acid are brought together 
in the right proi)()rtion8, wo get a “ neutral ** 
solution, i.e. one that neither turns litmus red 
nor blue. From thi.s solution, by evaporating 
some of tho water, and thus concentrating, wo 
can generally obtain a crystalline body, termed 
a salt. 

Thus by adding a solution of sodium hy- 
droxide, NaOII (caustic soda), to hydrochloric 
acid, HCl, so that the red colour of tho litmus is 
jast turned blue, wc3 get formed sodium chloride, 
NaCl (common salt) in solution, which can bo 
isolated by evaporation. 

NaOH + HCl - Naa -b HgO 

Sodium Hydrochloric Sodium Water 

hydroxide acid chloride 

The quantities of caustic soda and hydrochloric 
acid used thus are termed equivalent.” It 
must jui^t bo noticed here that this word is used 
with a different meaning from that in connec- 
tion with tho ” combining ” or “ equivalent ” 
weight of one element with another. 

Now, although most oxides can bo placed in 
one or other of the categories “ acidic ” or 
“basic,” yet there are some which cannot bo 
assigned to either. Water — hydrogen oxido — 
HgO, is of this nature. Another compound 
known as hydrogen peroxide (or dioxide), HgOg, 
Is a similar type of substance. This latter body 
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18 a liquid very muoh more unstable than water. 
It readily decomposes into water and oxygen, 

HgOa HcO -f O 

Hydrogen peroxide Water Oxygen 

On this account it is termed an oxidising agent, 
and is used for blecwshing purposes — chiefly with 
substances which would be injured by the 
drastic action of bleaching. Thus in dilute 
solution it is used for bleaching hair yellow 
(generally ladies'), and for producing white 
teeth, &o. The restoration of old pictures is 
another interesting example of its use. In the 
days gone by, white lead was the compound 
universally employed by artists for giving 
“ body ** to their ooloura. This white lead, in 
the course of time, becomes acted upon by 
small quantities of hydrogen sulphide, HjS, a 
gas generally present in minute quantities in 
the air of towns. The result of this chemical 
action (which often takes many years to com- 
plete) is to form lead sulphide, PbS, which is 
black, and thus causes the picture to darken 
considerably, frequently becoming quite black. 
Now lead sulphide is easily oxidised to the 
white body lead sulphate : 

PbS + 202 = PbS 04 

Lead sulphide Oxygen Lead sulphate 


Thus when a picture, black and discoloured, is 
washed over with a dilute solution of hydrogen 
peroxide, the black load sulphide is removed, 
and the original colours are restored. 

Hydrogen peroxide is sold commercially in 
solutions such as “ 10 volume " solution. This 
simply means that 1 volume of the solution 
will yield 10 volumes of oxygen. Such a 
solution contains actually about 3 per cent, of 
hydrogen peroxide. 

Common Acids and Bases. — ^There are three 
acids which are Icwgely used both commercially 
and in the laboratory. They are sulphuric, 
nitric, and hydroolilorio acids. By far the most 
important is sulphuric acid, HeS04. This is 
obtained indirectly from sulphur, sulphur di- 
oxide being first formed by heating the sulphur, 
which is then made to combine with another 
atom of oxygen to form sulphur trioxide. 


SO2 

Sulphur dioxide 


o 

Oxygen 


SO3 

Sulphur trioxlde 


This latter body dissolves in water to give us 
Bulphurio acid, S03-hH20=H2S04. The oldest 
method for bringing about this ^ange on the 
large scale is known as the “ chamber process,’* 
and is far more elaborate than the newer “ con- 
tact process.” In this latter, sulphur dioxide 
and oxygen are simply paas^ over specially 
prepared platinum, which causes them to unite 
and thus produce sulphur trioxide, SO3. 

The crude acid of commerce known as oil of 
vitriol contains about 20 per cent, of water, as 
well as other impurities which cause it to be of 
a brown colour. Its corrosive action is well 
known; great heat is produced when it is 


brought into contact with water, hence in 
diluting it great care must be taken. 

Nitric Acid, HNO3. — ^This acid is prepared by 
heating together nitre, KNO3, or Chili saltpetre, 
NaN O3, with concentrated sulphuric acid. Nitric 
acid vapours are formed, which are cooled in a 
receiver to a brownish fuming liquid. 

NaN03 H 0 SO 4 NaHS 04 + HNO3 

Sodium Sulphuric Sodium Nitric 

nitrate acid hydrogen sulphate acid 

When pure, nitric acid is a colourless liquid 
which has a very corrosive action, hence its 
name, *^aqua fortis.” Most vegetable and 
animal substances are stained yellow when 
attacked by nitric acid. 

Hydrochloric Acid, HCl. — ^The third of the 
common acids, formerly designated “muriatic 
acid,” differs in several respects from the acids 
we have just considered. 

In the first place, it is a gas, and as such is 
extremely inconvenient to work with, and is 
scarcely ever employed in this state. Water 
will absorb many hundred times its own volume 
of the gas to give us a solution known in the 
laboratory os concentrated hydrochloric acid. 
This solution contains only about 35 per cent, 
of the pure acid. 

Hydrochloric acid is prepared by heating 
sodium chloride (common salt) with sulphuric 
acid. 

2 NaCl -f II2SO4 = Na2S04 + 2 HC 1 

Sodium Sulphuric Sodium Hydrochloric 

chloride acid sulphate acid 

The gas is led off as it is formed into water ; the. 
concentrated acid is not nearly so corrosive in 
its action as sulphuric or nitric acids. 

Another difference between this acid and the 
previous two, is that it contains no oxygen, os a 
glance at its formula will show. Thus it is not 
only the non -metallic oxides which will form 
acids with water. All acids, however, contain 
hydrogen. Many of them act upon metals to 
produce hydrogen, this being a common method 
for preparing this gas. 

2n + H2SO4 2nS04 + H2 

Zinc Bulphurio Zinc sulphate Hydrogen 
acid 

Mg -f 2HC1 - MgCIj + H 2 
Magnesium Hydrochlorlo Magnesium Hydrogen 
acid chloride 

The solutions after such a reaction contain salts 
which can be obtained in a crystalline form by 
concentrating the solution. 

Bases. — The commonest bases are the caustic 
alkalies, so called on account of their corrosive 
action upon the akin. Caustic soda or sodium 
hydroxide, NaOH, and caustic potash, potas- 
sium hydroxide, KOH, are largely used in soap- 
making. The various fats and oils are boiled 
up with caustic alkali for some time, when the 
result is the formation of a soap, the process 
being known as saponifleation. 
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Most of the soap works manufacture their 
own caustic soda and caustic potash by the 
reaction between lime and sodium carbonate : 

Ca{OH)a + ^aCOs + 2NaOH 

Calcium SoJium'' Calcium Caustic 

hydroxide carbonate carbonate soda 

The characteristic property of alkalies has 
already been stated. It is to neutralise acids, 
during which process a ** salt *’ and water are 
produced : 

NaOH + HCl NaCl i- If^O 

Sodium Hydrochloric Sodium Water 

hydroxide acid chloride 

Hence this gives us another method for pre- 
paring that class of bodies known as salts. 

Annnonium Hydroxide^ NH4OH. — Ammonia 
itself is a compound of hydrogen and nitrogen, 
3 atoms to 1 — — and is a strong -smelling 
gas. It will dissolve very readily in water, 
however, to give a strongly alkaline liquid. 

NH3 + H2O - (NH4)0H 

Ammonia Water Ammonium hydroxide 

This liquid is known os ammonium hydroxide, 
and is very similar to NaOH or KOH if wo 
suppose the (NII4) group (ammonium) to act 
just like the metal K or Na. Thus acids and 
ammonium hydroxide will form ammonium 
salts and water : 

NH4OH 4 HCl = NH4CI 4 - If20 
Ammonium Hydrochloric Ammonium Water 
hydroxide acid chloride 

Ammonium chloride thus obtained from such a 
solution in crystals is known es sal ammoniac, 
and is used in L6clanch6 cells for electrical 
purposes. 

Lime water, a solution of calcium hydroxide, 
Ca(OH)2, is also used as an alkali, but it is 
much weaker than those just considered. This 
is partly due, of course, to the slight solubility 
of slaked lime in water. With acids it will 
form calcium salts. In the neutralisation of 
sulphuric acid with lime water, we get a white 
precipitate formed of calcium sulphate, which 
is nearly insoluble in water. 

Ca(0H)2 4- H 2 SO 4 = CaS04 4- 2 H 2 O 

Calcium Sulphuric Calcium Water 

hydroxide acid sulphate 

A mixture of lime water and olive oil is found 
to be of great value in relieving bums on the 
skin caused by acids, the alkali neutralising the 
acid. 

Oxidation and Reduction. — ^We have con- 
sidered many substances which bum in the air, 
and this so-called combustion is duo to the 
combination of the substance with oxygen. 
Many metals, such as lead, will form oxides when 
heated in air or oxygen, and the chemical 
process is known as oxidation. 

Pb 4- O - PbO 

lead Oxygen Lead monoxide or litharge 

It is a comparatively easy matter to revei*se this 


process and deoxidise ** the lead oxide. Such 
a change is known as reduction, and occurs 
when hydrogen gas is passed over heated lead 
oxide. 


PbO 4- Hg 

lead oxide Hydrogen 


Pb 4- H2O 

Lead WaW 


Because hydrogen is able to remove oxygen 
from the load oxide, it is termed a reducing 
agent. Hydrogen, therefore, exerts a superior 
attraction for oxygon than does lead, and is 
able to abstract oxygen from its oxide. At the 
same time, however, the hydrogen itself has 
become oxidised, as it has combined with oxygen 
to form an oxide — water, HgO. Hence oxida- 
tion and reduction always go hand in hand ; 
one of the substances is oxidised, the other 
reduced. 

Many other substances can ehct like hydrogen 
in reducing compounds. Thus carbon is a 
conamon reducing agent : 


PbO I 
Lead oxide 

SnOg 

Stannic oxide 
(tin dioxide) 


C - Pb 
Carbon Lead 

2 C Sn 

Carbon Tin 


+ CO 
Carbon monoxide 

f 2CO 

Carbon 

monoxide 


Another reducing agent is carbon monoxide, 
which is capable of taking up a further atom of 
oxygen to form carbon dioxide. 

CO 4- O CO2 

Carbon monoxide Oxygen Carl)on dioxide 

Black copper oxide heated in a current of 
carbon monoxide is reduced to metallic copper. 


CuO 



CO Cu 

Carbon Copper 

monoxide 


COg 

Carbon 

dioxide 


Metals themselves will act as reducing age^nts 
upon other inetallio oxides by virtue of the fact 
that they exert greater attraction for the 
oxygen. The metal aluminium heated to a 
high temperature with ferric oxide will form 
aluminium oxide and produce metallic iron. 

POgOo 4" -^1 ~ 

Ferric oxide Aluminium Aluminium oxide Iron 


The heat of the reaction is so great that use is 
made of this in the welding of steel rails, &o. 
The “ Thermite ” process depends upon this 
reaction, and is especially useful when an in- 
tense local heat is required, as in the welding of 
tram rails. 

It is well to note that the terms oxidation 
and reduction are used in a wider sense than 
that which we have considered. Removal <)£ 
hydrogen is often termed oxidation, as well as 
the addition of oxygen. Thus oxygen itself is a 
reducing agent beoause it will unite with hydro- 
gen, withdrawing it from a compound. 

Sulphuretted hydrogen is a gas with a very 
offensive odour, and is the cause of the smell of 
“ ripe ” eggs. It is prepared in the laboratory 



686 


CHEMISTRY 


by aoting upon ferrous sulphide with hydro- 
ohlorio acid (dilute) : 

FoS H- 2IICI « FeClg -f H^S 
Ferrous Hydrochloric Ferrous Sulphuretted 
sulphide acid chloride hydrogen 

A solution of this gas in water, on exposure to 
air, will deposit sulphur aooording to the reaction : 

2HoS + O2 2H2O + 2S 

Sulphuretted hydrogen Oxygen Water Sulphur 

This is really an example of “ dehydrogenisa- 
tion ” or of removal of hydrogen. 

Chlorine will similarly effect such an oxidation : 

HgS + Clo - 2 h:ci + S 

Sulphuretted Chlonne Hydrochloric Sulphur 

hydrogen acid 

Common Oxidising Agents. — Potasalwm Per- 
manganatet KiMn04. — ^This substance, the 
familiar “ permanganate of potash,” is the chief 
constituent of Condy’s fluid, tho woll-known 
disinfectant. The disinfecting properties de- 
pend upon its oxidising power, it being fatal to 
all bacterial life. 

Potassium permanganate is a salt, and as 
such may be regarded as made up of two parts— 
basic and acidic. In the reactions of this salt 
wo find that a double molecule, 2KMn04, is 
always used. The formula 2IvMn()4 may bo 
split up into the basic oxide K2O and the acirlio 
oxide Mr^Oy, or 2KMn04 -^KgO • MngO^. 
acidic oxide of manganese breaks down easily 
into lower oxides with tho liberation of oxygon. 
This change occurs at ordinary temporaturos 
with a solution of KMn04, and the brown de- 
posit or stain on tho sides of tho bottle is tho 
lower oxide of manganese, Mn02» or manganese 
dioxide, Mn2C)7' — 2Mn02H-30. This reaction 

afiords a cheap method for staining wood, as 
after painting with a solution of permanganate, 
reduction of the latter goes on, and a brown 
stain is left. 

Potassium permanganate is used very exten- 
sively in the laboratory for oxidising purposes. 

Potassium Chlomte, KCIO3. — ^'fhis also is a 
more or less familiar substance, generally known 
as “ chlorate of potash.” 

On heating, potassium chlorate first molts and 
begins to give off oxygen ; continued heating 
completely decomposes it, all the oxygon being 
liberated : 

2KC10, = 2KC1 + 3O2 

Potassium chlorate Potassium chloride Oxygen 

Chlorine, Cl. — Chlorine is a greenish -yellow gas 
obtained by acting upon manganese dioxide 
with hydrochloric acid, which results in tho 
“ dehydrogenisation ” of the acid ; or in other 
words* the acid is oxidised : 

MnOa 4- 4HC1 - MnClg 4 2H«0 + CL 
Manganese Hydrochloric Manganese Water Chlorine 
dioxide acid chloride 

Chlorine dissolves in water, and the solution has 


the power to bleach various colouring matters, 
due to tho liberation of oxygen from the water : 

CL f HjO = 2HC1 + O 

Ohiorine Water Hydrochloric acid Oxygen 

A similar reaction is made use of industrially 
in the employraont of bleaching powder. This 
substance is prepared by passing ohiorine over 
limo (Ca( 011)2), which absorbs it to form CaOCl2 : 

Ca( 011)2 f- CL - CaOCla -f H2O 

Calcium Chlorine Bleaching Water 

hydroxide powder 

Bleaching powder will not dissolve in water as 
such, but undergoes a change with tho formation 
of a substanco known as hypochlorous acid, 
HOCl. This easily gives up its oxygen accord- 
ing to the change : 

HOCl -= HCl -h O 
Hypochlorous acid Hypochloric acid Oxygon 

In the bleaching of cebton, after boiling with 
alkali tn frtie from grease, tho cotUin is washed 
and then is dipped into the “ sour ” bath to 
completely remove all alkali. This “ sour ” 
bath is merely a very dilute solution of sulphuric 
acid.' After washing again, the cotton is dipped 
into tho ‘'cliemiek,” which is the bleaching 
solution, and tho oxidising action of the hypo- 
chlorous acid, HOCl, then causes tho bleaching. 

Bromine and Iodine. — Those two elements 
are in the same “ family ” of elements as chlorine 
in tlio periodic classification, and afford a good 
example of similarity in properties. 

Bromine is a dark brown, heavy liquid with 
a pungent, obnoxious vapour. Its solution in 
water acts similarly to chloi iiie water, though 
not 80 active. The bromides are salts of hydro - 
bromic acid.HBr, and corrospoiid to the chlorides. 
Potassi\im bromide, KBr, sodium bromide, NaBr, 
and ammonium bromide, NH^Br, are largely used 
in medicine t)n account of their sedative action, 
and are of great value in nervous diseases. 

Iodine exists in black shining scales which 
give a beautiful violet vapour when warmed. 
It is only very slightly soluble in water, the 
solution being brown in colour. This solution, 
however, is a feeble oxidising agent, but some 
of its salts have strong bleaching powers. Tho 
corresponding acid to hypochlorous acid, namely 
hypoiodoua acid, IIIO— a very unstable sub- 
stance — decomposes in a similar manner. 

IIOI - HI 4 O 

Hypoiodoua acid Hydoiodic acid Oxygen 

An alcoholic solution of iodine is known as 
“tincture of iodine,” and is very extensively 
used in medicine and surgery as an antiseptic. 

Electrolysis. — ^VVe have already come across 
an example of electrolysis, in the decomposition 
of water by the electric current. It was stated 
that it was necessary for the water to be slightly 
^idulated, as pure water will not conduct 
Heotrioity. Substances may be divided into 
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two classoa— ^conductors and non-oond\ictors of 
electricity. Acids, bases, and salts are ex- 
amples of the first class, while such substances 
as sugar, urea, <fec., which, when dissolved in 
water, will not conduct a cuiTont of electricity, 
are of the second class. 

Evidently, then, there must be a difference in 
the condition of the particles, say, of salt (NaCl) 
and sugar when dissolved in water. Electrolysis 
of a solution of sodium chloride causes evolution 
of hydrogen from one electrode (cathode), and 
chlorine from the other (anode). Now tho 
hydrogen must have come from tho docom- 
positiou of the water in some way, wliilst tho 
chlorine has been liberated from the salt. Tho 
fact that tho solution becomes alkaline shows 
that sodium hydroxide has been formed. Tho 
only explanation that wo can offer is that sodium 
has been liberated, which decomposes tho wate r, 
evolving hydrogen and forming caustic soda. 

Thus, by means of an electric current, sodium 
chloride has been decomposed into sodium and 
chlorine. The chlorine is liberated as such, but 
it is not possible to isolate tho sodium owing 
to its immediate reaction with water. 

The question at once arises as to the difference 
in the condition of the sodium and chlorine 
before and after passing tho current. Tho fact 
is, that on dissolving sodium chloride in water, 
the salt is split up into its two component parts. 
A molecule is not split up, however, into sodium 
and chlorine atoms — otherwise an immediate 
chemical reaction would occur. The molecule 
of sodium chloride is decomposed into an atom 
of sodium plus an electric charge, and also a 
chlorine atom carrying an electric charge. This 
combination of an atom with a charge of elec* 
tricity is termed an “ ion,” and wo spealc of 
such particles os sodium ions and chlorine ions. 
The presence of an electric charge causes tlio 
particular atom to exhibit none of tho charac- 
teristic chemical charges of tho element. 

A fundamental law in magnetism and ehxj- 
tricity is that “ like poles repel, and unlike poles 
attract.” That is to say, there will be mutual 
repulsion between two bodies carrying tho same 
kind of electric charge, and mutual attraction 
if they carry charges of the opposite kind. Now 
in a solution of sodium chloride the sodium 
atom is combined with a positive electric charge 
to form the sodium ion ; similarly, the chlorine 
united with a negative charge to form a chlorine 
ion. On dipping the terminals of a battery into 
the solution, the sodium ions are attracted to- 
wards the negative electrode — the cathode — and 
tho chlorine ions towards the positive electrode 
— the anode. When they arrive at these elec- 
trodes, their electricity is discharged, and they 
become ordinary chemical atoms. In the case 
of the chlorine atoms, they unite to form mole- 
cules, and the gas is liberated. With the sodium, 
however, wo got immediate decomposition of 
tho water with tho liberation of hydrogen. ^ 


This in general is what occiu*s in all cases of 
electrolysis. Tho atom charged positively, and 
which travels to the negative electrode (cathode) 
is termed the “ cation,” whilst the ion charged 
negatively, and attracted to the anode, is known 
as tho anion.” 

In the cose of copper sulphate, CUSO4, elec- 
trolysis of a solution will give us copper ions 
and sulphate ( SO4 ) ions. The ( SO4 ) group travels 
as a whole with its electric charge to the anode, 
whore it is discharged, and immediately reacts 
with water to form sulphuric acid and liberates 
oxygon. 

(SO4) -f ^ H2SO4 -f O 

•Sulphate ion Water Sulphuric acid Oxygen 

Tho copper ion travels to the cathode and is 
Ihore deposited, after losing its charge. These 
cliaiiges will occur if tho electrodes are metde of 
a metal not easily attacked, such as platinum. 
If copper is used, however, tho sulphate ion 
(SO4) reacts with tho copper to reform copper 
sulphate. This fact finds application in the 
proiiaration of pure copper. Tho crude copper 
is made into thick bars and forms tho anode. 
A strip of pure copper is the cathode, and in 
passing a curront through a solution of copper 
sulphate, tho copper is deposited in a pure con- 
dition ujwn tho cathode. Tho reaction between 
the (SO4) group and tho copper anode to form 
copper sulphate thus goes on until practically 
all tlio crude copper lias disappeared, and the 
deposit oi pure copper on tho cathode ob- 
tained. 

Tho whole principle of the art of electro- 
plating is based on precisely similar reactions, 
the object to be plated being made the cathode. 
Thus if wo electrolyse a solution of silver nitrate, 
AgN()3, between, say, an anode of silver and a 
cathode of a baser metal, the cathode will 
become covered with a deposit of silver. The 
(NO.j) ion will travel to the silver anode and 
will there form silver nitrate, so that the process 
can made to continue until most of the silver 
anode has dissolved. A much better and uni- 
form deposit of silver upon tho article to be 
plated is obtained if silver cyanide, AgCN, is 
used. Plating with nickel, gold, platinum, &c., 
is performed similarly, the plated articles being 
afterwards burnished. 

Organic Chemistry, — ^For centuries past there 
have been two main divisions of chemistry — 
organi(j and inorganic — and all substances were, 
classed under one or other of those branches. 
Consideration of tho bodies of inorganic chem- 
istry has hitherto been the subject-matter of 
this article, and we now turn for a brief dis- 
cussion of the other class of Substances. Tho 
term “ organic ” chemistry was employed to 
signify only those compounds whicli had been 
produced by life processes. Some “ vital force ” 
was necessary for their formation, and thus it 
was not possible to prepare such substances in 
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the laboratory owing to the absenoe of the 
essential organised life. That all suoh bod|es 
contained the element carbon was shown by the 
charring when they were heated, and the forma* 
tion of carbon dioxide during their combustion. 
Carbon, hydrogen, oxygen, and nitrogen, were 
the chief constituents of the larger part of the 
** organic *’ compounds. Many of them also 
contained the halogens — chlorine, bromine, and 
iodine, while a smaller proportion still were 
compounds of sulphur and phosphorus. 

In the main, the old idea was correct, and we 
recognise that the majority of organic sub- 
stances are comprised under those groupings. 
The general scope, however, of the subject has 
been much extended, and the most general 
definition of organic chemistry to-day is “the 
chemistry of the carbon compounds.” The idea 
of the part played by the living organism was 
dispelled finally by Wohler in 1828. Urea, that 
typical “ organic ” substance found in tho urino 
of most animals, was prepared artificially from 
inorganic substances. This was tho starting- 
point, and since Wohler's time many thousamis 
of similar “ organic ” compounds have been 
synthetically prepared, without reference what- 
ever to any vital force. 

At tho same time, however, we recognise that 
the vast majority of the carbon compounds are 
more or less intimately connected with plant an<l 
animal life and decay. 

Organic chemistry covers a much wider ground 
than does the inorganic branch, and at the 
present time probably something like 250,000 
substances are known. This number is over 
increasing as new substances are being discovered 
every week. This fact is duo to the immense 
research development of the last few decades. 
Scientific rasearch in Germany especially has 
been very productive in enlarging the enormous 
list of the carbon compounds. 

In another way, too, organic chemistry enters 
much more closely into our life. The employ- 
ment of so many organic substances in medicine 
has found such wide application, that we have 
many sub-branches of the subject. Physio- 
logical and pharmacologiocJ chemistry may bo 
instanced as two co-ordinated bremohos which 
investigate the action of various drugs, &o., on 
the human body, and the modifications in these 
actions caused by change in chemioeJ structure 
or composition. 

Carbon* — Before proceeding to the discussion 
of the compounds of carbon, it will bo well to 
briefiy consider the element itself. Tho peculiar 
pro^rty of carbon is that it exists in three 
distinct forms, ;whioh differ vastly one from 
another. Diamond, graphite, and c^arooid have 
very little in common with each other as regards 
appearance and physical properties. Chemi- 
e^ly, however, they are the same substance, and 
we can prove this fact in a number of ways. 
piamand is the form of carbon which has bwn 


subjected to an intense heat and an enormous 
pressure, and then allowed to slowly crystallise. 
OraphUe is the crystalline form obtained by the 
more rapid crystallisation from molten iron. 
Cfiarcoal is an amorphous (non-crystalline) sub- 
stance obtained when many substances, e.^. sugar, 
are burnt. Now diamonds can be artificially 
prepared from charcoal, first made possible by 
Moissan with his electric furnace. The char- 
coal is dissolved in molten iron, which is sud- 
denly cooled by pouring into water. The outer 
shell is thus caused to contraot and imprisons 
tho still molten metal inside. As this latter 
very slowly cools, it tends to expand consider- 
ably on solidifying, but as it is firmly enclosed 
in an imyielding envelope, tremendous pressure 
results. Under these conditions the dissolved 
carbon separates as crystals — diamonds. Tho 
iron is removed by dissolving out with acid, 
and the diamonds remain. These are far too 
minute to be used as gems, but are employed 
in polishing and cutting. The reverse of this 
conveiviion of charcoal into diamond may be 
brought about by intensely heating diamond, 
when it is resolved into the amorphous carbon. 
Further proof of the identity of these two forms 
is seen when both are burnt. From equal 
weights of diamond and charcoal wo get the 
same weight of carbon dioxide. 

The formation of diamond from charcoal gives 
us some idea as to the origin of diamonds in 
nature. We know that deep down in the earth 
matter exists in a molten condition. Here, be- 
neath tho tremendous pressure of hundreds of 
miles of rock, is molten iron and other metals 
which are heated to an immense temperature. 
All carbonaceous matter, in common with every- 
thing else, would be iu a fused condition, pro- 
bably globules dissolved in the molten motal. 
Volcanic or other uplioaval would bring this 
mixture near the surface, and the slow cooling 
of tho mass would cause tho carbon to crystallise 
out in tho form of diamonds. 

This view of things is supported by the fact 
that many <liamonds ara found in a spherical 
form, and often explode upon very sli^t pro- 
vocation. The interior of the diamond is still 
under a very great strain, owing to the solidi- 
fying of the outer portion first. A comparable 
condition of affairs is found in’ “Rupert’s 
Drops.” Molten glass is dropped into a depth 
of water which cools the outside quickly, and 
the inside is in a molten condition. The very 
slow cooling of this causes a great strain to be 
set up, and the pressure is released when the 
** drop “ is hit with a hammer, with the result 
that the glass explodes into a thousand fragments. 

Minute cavities filled with highly-compressed 
gas are often present in diamonds. Again we 
have a state of internal strain, and the pressure 
of the liquid carbon dioxide^ in these cavities 
often causes the diamonds to burst soon after 
bfeing brought to the surface. 
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The properties of the diamond are too familiar 
to require much explanation. The expression 
“ diamond out diamond ** is, of course, an 
allusion to its extreme hardness, which will 
allow it to scratch anything, while the value os 
a gem depends upon its power of reflecting and 
refracting light. 

Qraphitet the second modification of carbon, 
is the well-known “black lead,** so called be- 
cause of its resemblance to lead, arul to the 
similar property of marking paper, which finds 
application in the manufacture of “ loa<l ’* 
pencils. 

Graphite is a soft bloick substance with a 
metollio lustre, conducts electricity very well, 
which property is used in the making of moulds 
for the deposition of metals used in electnj- 
typing. One of the most important properties of 
graphite, however, is its infnsibility. This 
involatility finds application in the manufacture 
of such vessels as crucibles which are to bo used 
at a very high temperature. Similarly, its use 
as a lubricant for revolving machinery, for whioli 
ordinary lubricating oils are inapplicable be- 
cause of the high temperature. 

The formation of graphite in nature gives us 
another insight into those wonderful cosmic 
changes which have been in progress through 
the ages. There is but little doubt that the 
graphite has been produced by the working of 
underground forces upon coal. 

Coalfields sink down sufficiently deep to 1x5* 
come acted upon by the great heat and pressure 
in the interior of the earth, and the transforma- 
tion to graphite is eflocted. Subsequent great 
earth movements again bring the carbon to the 
surface in the form of graphite. 

The third form of carbon is probably the com- 
monest of all. It exists in many varied forms, 
suoh as soot or lampblack, gas carbon, and 
charcoal. Gas carbon is the poroas substaiujo 
left in the retorts after the distillation of coal, 
and its extensive use in arc lamps is well known. 

Charcoal itself — one of tho purest forms of 
carbon, is formed by heating many substancas 
in closed vessels. Sugar, bones, wood, blood, 
&o., when so heated give us a powder which 
is used largely for disinfecting purposes. The 
power of absorbing noxious gases is duo to its 
honeycomb structure, which is of a very com- 
plex character. The oxygon contained in the 
pores of tho carbon thus offers a very largo sur- 
face for oxidising such vapours into harmless 
compounds. Nor is the oxygen in these pores 
in its ordinary condition. It is highly com- 
pressed — so as to be almost liquid probably — 
and as such it possesses very high efficiency in 
oxidisation. 

The use of charcoal in sugar-refining depends 
upon the same principle-— namely, the absorption 
r^f colouring aqd otlier matters into tho pores 
of the carbon, yielding a purified and decolored < 
product. ^ 


Properims of Carbon . — Some idc5a os to tho 
unique properties of carbon in its different forms 
has now b(5(5n obtained, and will enable us to 
understand perhaps the multitude and variety 
of its compounds. Gases, liquids, and solids 
possessing odours, colours, and appearances of 
a vastly different character make up the sub- 
stances known as organic compounds. The 
sweet- smelling essences, oils, and perfumes, os 
well as the ovil-smelling products of organic 
decay, are cfunpountls of carbon. Tho majority 
of drugs invaluable in medicine ; tho charac- 
teristic constituents of tea, coffee, cocoa; prac- 
tically all our food-stuffs ; the greater number 
of colouring matters, and most explosives, are 
all compounds of carbon. 

Wo have alrtjady noted that thcro is such a 
thing as chemical attraction between various 
eloineiits. Thus hydrog(‘ii and oxygen have an 
aifinity - for one another to form water ; with 
chlorine, hydrogen forms hydrochloric acid ; 
most mel.als and oxygen have an attraction one 
for the other to form motallio oxides. 

Now carbon stands out from all other elements 
in that it has a very great affinity for itself, and 
the explanation of tlio huge number of com- 
pounds of carbon is to be found in tho attrac- 
tion between atom and atom. 

In order to undcivtand the way in which 
organic compounds are built up, it will be well 
to introduce briefly what is known as the mole- 
cular structure of matter. 

All substances are made up of immensely 
tiny particles of matter known as molecules. 
The distinction between sucjh particles and 
atoms has already been treated in tho early port 
of this article. 

Now these tiny particles of every substance 
are in constant motion. Tlio movements are 
greatest in tho case of gases, where we have these 
particles or molecules constantly colliding with 
one another and bombarding the sides of the 
containing vessel. It is this bombardment 
which constitutes the pressure of a gas. If 
wo raise the tomporaturo of a gas wo increiuse 
the pressure, duo tt) the fact that we have 
quickened the movements of the molecules. 
Similarly, if tho pressure is increased, the bom- 
bardment against tho sides of tho vessel will be 
increased, and tho temperature will be raised in 
consequence. Hence tho heat formed during 
the inflation of a bicycle tyro, where wo have 
compression of tho air in tho pump, which 
piiohos the molecules closer together, increasing 
their velocities and the number of times of 
their collisions. 

In liquids tho molecules ore in a rapid state 
of motion, but they are closer together and are 
not moving so quickly as in tho case of gases. 

The molecules in the case of solid bodies are 
still in motion, but their movement is strictly 
^dimited, and the motion probably consists of a 
vibration alxiut a fixed position. This is very 
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different from the molecules in liquids and getses, 
which are free to move in all directions. 

Of course we cannot actually see molecules 
because of their very minute size. It has been 
estimated that wore a single small drop of water 
enlarged to the size of the earth, the molecules 
would probably bo of the size of small shot. Put 
in another way, tho smallest drop of water 
which can be seen under a powerful microscope, 
would probably coi^tain between 60 and 100 
million molocules. 

The task of investigating the composition 
of such minute particles would seem to be an 
impossible one, either for the chemist or anyone 
else. The actual arrangement of the atoms 
in the molecule certainly is more or loss beyond 
us at tho present time. Yet the chemist has been 
able to obtain a clear mental picture of such 
arrangements, which answers many purposes, 
and enables us to ct)mprehond the reactions of 
substances. The molecule represents on a very 
minute scale what a mass of the substance itself 
does on the larger scale. That is to say, the mole- 
cule is regarded as possessing all tho properties 
of the smallest visible particle which is made 
up of a huge number of the same molecules. 
A building is made up of many bricks — very 
small in comparison to tho building itself — 
yet there is a definite number, and tho nature 
of the building depends upon the arrangement 
of these bricks. So with the architecture of 
the molecule, it is made up of a deflnito number 
of minute pieces called atoms, and the properties 
of the molecule depend upon the arrangement, 
number, and properties of these atoms. 

Valency. — In order to learn something of tho 
forcoa which hold atoms together, let us take 
four compounds such as hydrochloric acid, HCl, 
water, H2O, ammonia, IJ3N, and marsh gas or 
methane, H^C. Hero wo have an increase in tho 
hydrogen atoms from 1 to 4 which are com- 
bined with 1 atom of chlorine, oxygen, nitro- 
gen, and carbon respectively. Evidently there 
is a difference between tho power with which each 
of these atoms can hold the atoms of hydrogen. 
The name given to this power is “ valency,’’ 
and hydrogen is taken as the standard of valency, 
because no substance is known which will com- 
bine with letis than 1 atom of hydrogen. Hydro- 
gen, therefore, is termed a monovalent element, 
and similarly chlorine, bromine, &o., which will 
Combine with hydrogen atom for atom. Oxygon 
will therefore be a divalent element, as it will 
hold 2 hydrogen atoms. 

Because nitrogen will attract 3 hydrogen 
atoms to form a stable structure such as the 
molecule of ammonia, it is here called a tri- 
Valent element. Carbon is tetravalent, as it is 
satisfied with holding 4 atoms of hydrogen. It 
is necessary to add, however, that 4 is not the 
limit of the atom-holding power of any element. 
Tlie maximum number of monovalent atoms, 
hydrogen or chlorine, which can form 


a stable molecule, is 6 with certain elements. 
Thus, although we have pentavalont and* hexa- 
valent atoms in many compounds, yot the great 
majority of the bodies which we shall consider 
will be included under tho valencies 1 to 4 . 

In one respect the number of monovalent 
atoms which can luiit© with a single atom of 
an element is not altogether rigid. Thus 
nitrogen can bo both tri valent and pentavalent, 
as in ammonia, NHg, and ammonium chloride 
(sal ammoniac), NH4CI. The white fumes pro- 
duced when ammonia and hydrochloric acid gas 
are brought into contact is duo to the combina- 
tion of tho two substances 2 


NH3 

Aramonls 


HCl 

Hydrochloric 

acid 


NH4CI 

Ammonium 

chloride 


and the further addition of the two monovalent 
elements — ^liydrogen and chlorine — causes the 
changes in tho valency of tho nitrogen from 
3 k) 5 . Phosphorus undergoes similar changes, 
and we have compounds such as phosphorus 
trichloride, PCh, and phi)sphorus pentachloride, 
PCI,. 

There is a limit, however, to tho maximum 
number of atoms to which an atom of any 
element can attach itself. 

In tho ca^$o of hydrogen and chlorine this 
is 1 ; with nitrogen and phosphorus it is 6 ; 
with the ekunent (larbon it is 4. 

'■J’ho carbon atom, with two doubtful excep- 
tions, is consistently tetravalent in all its many 
thousand compounds, and this al’forda a further 
distinguishing mark of organic chemistry. 

H^'ho usual inotlu^d of indicating tho number 
of atoms with whi(;h an atom is combined is by 
means of short lines : 


H— , — O-, Neh, 


C^: 



I 

Tho various compounds taken above as a type 
w<)uld thus be written, H — Cl, II — O — H, 


H 

I 

N— H, H—C— H 

Vi I 

H 


We are going to confine ourselves now to the 
consideration of the combinations of various 
atoms with carlx)n atoms. 

Combinations with the Carbon Atoms.— One 
of tho simplest carbon compounds is the one 
already mentioned — ^marsh gas or methane, 
CH4. This is the chief constituent of the deadly 
firedamp ” of coal mines, owing to its explosive 
combination with oxygen when a light is brought 
to a mixture. Such an explosion takes place 
according to the equation : 


CH4 -p O2 «= CO® -f- 
Methsne or Oxygen Carbon dioxWe 
manh gas 


2H.0 

Water 


Tho carbon dioxide thus formed is the “ choice ’ 
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or ** after damp which claims so many victims 
by suffocation after an explosion. 

Under ordinary oiroumstancas» metliane will 
burn with ^ bluish flame quite harmlessly. 

Methane may be regarded as the starting- 
point from which many compounds are derived. 
By replacing 3 hydrogen atoms wo got the well- 
known liquid chloroform, CHCI3, which is by far 
the most useful and common anjesthetio em- 
ployed in medicine. If the substitution is pro- 
ceeded with a stage farther, carbon tetrachloride, 
CCI4, is the resulting liquid. This is a sweet- 
smelling liquid, not unlike chloroform, and is 
largely used as a solvent. Many so-called “ dry ’* 
shampoos are merely solutions of soap in carbon 
tetrachloride. 

Those two liquids are the more important of 
the four substitution products which can bo 
obtained from methane. Both CH3CI, methyl 
chloride, and CHgCl^, methylene dichlorido, are 
formed by the successive replacements of one or 
two hydrogen att>ms by chlorine. 

Now, at first sight, the study of organic 
chemistry, with its vast number of compounds, 
would appear a very complicated affair. Yet, 
by applying the principle of substitution, it is 
possible to reduce the science to a very orderly 
state. Wo can regard all organic compounds 
as being derived from one of a general typo or 
class, and in this way a very systematic and 
helpful connection between substances can bo 
made. 

The acid of vinegar, known chemically as 
acetic acid, is methane with a compound group 
(COOH) replacing one hydrogen atom, giving the 
body CH3(C00H), It is difticult, of course, to 
see much connection between the coloiuless gas 
methane and the reeking sour Uqnid, acetic 
acid. Because of this it is found much better 
to regard acetic acid itself as one of a class of 
similar bodies under the general heading of acids. 
Acetic acid can be similarly treated with 
chlorine, and by the introdnctioii of one, two, 
or three atoms we got the bodies monochlor- 
acetio, dichloracetio, and trichloracetic acids, 
CHgClCOOH, CHCI2COOH, CCI3COOH, All of 
these substances are acids behaving chemically 
in a similar manner to acetic acid. 

Analogy of the molecule to the building again 
is helpful in explaining both the similarity of 
substituted bodies and differences in others. 
Various bricks may be replaced by larger or 
smaller bricks or different materials without 
altering the general appearance or properties of 
a building. If wo were to try to replace too 
memy bricks, however, say with wood or even 
iron, the building would becoitio unsafe, and 
probably collapse entirely. In the same way, 
replacement in chemical compounds has its 
limit, and if we proceed too far the molecule will 
be broken up and new substances formed. 


be supposed to be derived from water, H — O — ^H. 
The class of bodies known generally as alcohols 
may be so regarded. Alcohol in common par- 
lance is ethyl alcohol, C2H5 — O — H, and hero we 
have the compound group (("gH^) replacing a 
hydrogen atom in the water. The commcjn 
properties of alcohol are well known, and do nc>t 
need enumeration here. In chemical properties 
alcohol may well be compared with the alkalies 
potash, KOH, or soda, NaOH, derived from 
water by substitution of potassium or sodium. 

Potash will react with acids to form salts such as 
potassium chloride, KCl,potassium nitrate, HNO3, 
potassium ewetate, KCgllgOg, &c. Similarly, 
alcohol will react to form ethyl chloride, C2I15CI, 
ethyl nitrate, C2H5NO3, and ethyl acetate, 
CgHg • C2H3O2. 


KOH 4 

nci - 

KCl 4- 

HgO 

Potassium 

Hydrochloric 

Potassium 

Water 

hydroxWe 

acid 

chloride 


CaH.OH 
£thyl alcohol 

f HCl = 
Hydrochloric 

~ CoHgCl -f 
Ethyl chloride 

H 2 O 

Water 


acid 

The idea of substitution may bo carried farther 
by considering the oxide ‘ ^ ’ ^^6 

analogous to NaONa (NagO), whore both the 
hydrogen atoms in the water have boon replaced. 
This substance (CgHslgO is the ethereal-smelling 
liquid ether— ased as a minor anaesthetic by 
itself, and generally is mixed with chloroform 
when this latter is administered. 

The comparison breaks down, however, when 
we try to isolate the grouping (CgHs) similar 
to the way in which we can obtain sodium or 
potassium. This reminds us that after all the 
idea of substitution and comparison is purely 
theoretical, and although it is of immense assist- 
ance in forming correct views of chemical con- 
stitution, yet there are limits in its application. 
The (C2H8) group is known os the ethyl “ radicle,” 
this latter term being given to such a group of 
elements which is capable of being moved and 
replaced from one compound to another without 
changing. Thus wo have ethyl alcohol, ethyl 
chloride, ethyl acetate, &o , all containing the 
(C0H5) radicle intact, although it is impossible to 
isolate this group so that it has a separate exist- 
enoo. 

Kadicloa may be either of a simple or complex 
nature — ^methyl (CH3), ethyl (C^Hs), propyl 
(C3II7), &c., being oompckratively simple. 

Whether simple or complex, however, the 
underlying principle is the same — ^namely, the 
affinity existing between the atoms of carbon. 
This mutu£d attraction is exerted to give chains 
of carbon atoms — C-C-C — . Sometimes these 
are open chains, as in alcohol : 

H H H H 

L ! II 

H— < 5 - 0—0 • H, ethjd chloride, H— C— C— Cl 


The Alcohols . — Many organic compounds may 


H M 


H H 
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and we have also compounds containing hundreds, 
and even thousands, of carbon atoms all joined 
together in a similar fashion. Many of our 
commonest substances in everyday use are of 
this nature. Thus starch is supposed to have 
a formula of the order of Ci2ooll20oo^iooo » 
luloso (cotton wool is one of the ftirms) has 
a constitution like CgoooHiooooOgooo* 
imagine how heavy must be a molecule with 
such a structure os this. Such bodies are so 
complex that at present wo have not been able 
to determine very much about the properties 
of the molecule. For convenience in represent- 
ing the reactions, wo uso the simplest sub- 
multiples of the above numbers C^jUjQOg. Of 
a similar nature are the sugars, which arc of 
two classes, like grape sugar, and 

cane sugar, C22H220i2. Those formulaj are the 
simplest representations which wo can give to 
the signs, although in all probability they arc 
much more complex. It is of interest to note 
that the term carbohydrate is given to all such 
bodies as starch, cellulose, and sugar where 
the hydrogen and oxygon are present in mole- 
cular proportions to form wator. This was tho 
origin of the term, grape sugar being regarded 
as a mixture of carbon and water, thus, C0(H2O)0, 
This erroneous view has now been superseded, 
but the name remains. 

Value of Structural Fonnulm. — ^Thero are tliree 
kinds of linkings in the.se open-chain compounds 
where the carbon atoms have a different reflation 
one to another. In the hydrocarbon ethane, 

H H 

OgHg, or H — C — C — H, which is very similar 

H H 

to methane, tho carbon atoms are singly 
linked, and therefore tho reactions of tho intde- 
oule are not tho same as those of an ethylene 

H H 

CjHjor H— A = C — H, where the carbon atoms 
are doubly linked. Then there is a third way 
in which the atoms are joined, as in the gas 
acetylene, C2H2 or H-C^O-H, whore there is a 
trebly-linked pair of atoms of carbon. 

Now it must not be thought that these struc- 
tural formulae indicate anything more than a 
helpful representation to assist us in the study 
of carbon compounds. They do not present the 
actual arrangements of the atoms in the mole- 
cule, but are merely convenient symbols. At 
the same time there has to be associated with 
these groups C-C, C--C, and C^C, certain 
peculiar and distinct properties. Thus ethane, 
is known as a saturated compound, referring 
to the fact that all the atom -fixing powers of 
enoh of the carbon atoms is being ^erted to 
the fullest eattent. No further addition can be 


made to the molecule to form a new compound 
-—only substitution in place of hydrogen atoms. 
With ethylene, we have the double bond 
between the carbon atoms to make up tho re- 
quired valency of the carbon to 4 . Here we 
have what is known as an “ unsaturated ” body 
— ^the full powers of tho carbon atoms not being 
satisfied. Thus by the action of hydrogen we 
can cause two further atoms to be added to give 
ethane, C2H0. Chlorine, bromine, iodine, &o., 
will also unite directly to give O2H4CI2 or 


H — C — C — &o. It would seem, therefore, 

I I 

Cl Cl 

that in such a body as ethylene the C=*=C 
group is not so stable as tho C — C in ethane, and 
all bodies containing such a doubly-linked pair 
of atoms will form additive compounds. 

Aootyloue, CgHg, is oven more “ unsaturated,*' 
and will join on directly four monovalent atoms 
to form ethane and its derivatives. Hence 
chemically it is regarded os even more unstable 
than ethylene. 


The Paraffins, — Methane, CH4, and ethane, 
C2H0, belong to a class of hydrocarbons known 
as the parafhns, so called because of their general 
indifierenoe to tho action of chemical reagents 
{parum a ffinis-r: not much affinity). Thus the 
usual strong acids sulphuric, nitric, &c., and 
powerful oxidising agents like potassium per- 
manganate, no not have any effect on these 
bodies at all. There is a regular series of these 
bodies which may be rt'garded as derived from 
methane itself by successive substitutions of (CH3) 
groups for hydrogen atoms. Thus from methane, 

H H H 

I . II 

H — C — H, we derive ethane, H — C — C — ^H, 


and from this latter propane: 

H H H 

III 

CjHg or H— C— C— 0— H, 

H H H 

and so on. Wo have therefore an increase' of 
(CHg) in each higher member of the series, and 
such a series is known as “ homologous.’* Natu 
rally the derivatives of the hydrocarbons them- 
selves form similar homologues. CH3CI from 
methane, OjHgCl from ethane, C8H7CI from 
propane, &o. Also the alcohols — ^methyl 
alcohol, CH3 • OH, obtained, as it were, by sub- 
stituting an (OH) for (H)" in. methane, ethyl 
alcohol, C2H5OH, similarly from ethane. 

Direct substitution products are obtained 
from the paraffins by treating with halogens. 
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Thus from propaae wo get a number of such 
produote, one of which is tribrompropano, 
C3H5Br3. Boiling this compound with potash 
converts it into glycerine, C3H5(OH)3 ; 

an^Brj 4- 3KOK > CpH5(OH)3 + 3KBr 

Tribrom- Potassium Glycerine Potassium 
propane hydroxide bromide 

Compounds of Qlycmne. — Glycerine is an 
alcohol, and because it contains three hydroxyl 
(OH) groups, is known as a trihydric alcohol. 
Ethyl alcohol, C2II0OH, is a monohydric alcohol, 
and by passing ethylene into potassium por- 
mangcuiato wo can get a triliydric aJcohol known 
as glycol, C2H4(0H)2. 

Alcohols are usually given tho termination 
**ol” and on this account glycerol is really a 
better name than glycerine. 

Now just as ethyl alcohol reacted with acids 
— ^both organic and inorganic — to give us 
ethereal salts, so glycerol will yield similar de- 
rivatives. Thus we have glyceryl chloride, 
glyceryl nitrate, C3H5(N03)3, glyceryl 
acetate, 03H3(C2H302)3 ; and in each case three 
molecules of the monobasic acids are required. 
It will bo observed that a now radicle is intro- 
duced — glyceryl (C3H5). 

Compounds of glyceryl with tho radicles 
of certain organic acids are the chief constituents 
of oils and fats. Generally there is a mixture of 
three of these ethereal salts — unarmed glycerides — 
and the nature of the fat or oil depends upon 
the proportions of each present. The acids 
themselves are palmitic, 8te€U’io, and oleic acids, 
and have rather complex formulso — palmitic 
acid, CJ0H31O2 • H ; stearic acid, Ci8il3502 • H, 
and oleic 6bcid, Cj3H3j02 * H. All these are mono- 
basic acids, and by taking three molecules of 
each and replacing the three hydrogen atoms 
with tho glyceryl (Cgllg) group, we get tho 
ethereal salts or glycondes : « 

Glyceryl palmitato (Ci3H3i02)3C3H5 ; 

Glyceryl stearate (C^gHg^OglgCaHa ; 

Glyceryl oleate (Ci8H3i02)3C3H5. 

It is the characteristic property of ethereal 
salts OP esters to free the alcohol when boiled 
with caustic alkalies. This is what happens in 
tho process of soap-making. Fats and oils are 
boiled with cither caustic soda or potash, when 
we get glycerol and the sodium or potassium 
salts of the Cboids : 

Cj6H3^«Na, sodium palihitato ; 

C3H3502Na, sodium stearate ; 

sodium oleate. 

Such a mixture of the sodium salts gives a hard 
soap, whereas the potassium salts give a soft 
soap. This process of saponiiioaiion is the 
source of all our glycerol of the present time. 

The glyoei^l nitrate, CjH^CNOg)®, has been 
mentioned ; it is better known as the explosive 
nitro-glyoorine, and is prepared by acting upon 


tho gylcerol with nitric acid. Like many other 
nitro bodies, it causes a great increase in blood 
pressure when rubbed between the lingers, and 
great care has to bo taken by tho workers in the 
manufacture of these explosives. 

Aromatic Compounds. — ^All those bodies are 
examples of tho union of carbon atoms in an 
open chain. Benzene, on the other hand, 

is a compound in which the carbon atoms are 
regarded as being of a ring formation, where 
wo have six (CH) groups united. As benzene 
forms tho basis of many important compounds, 
it would bo well to give it a little consideration. 
Tho term “ aromatic ” was applied to many 
compounds such as balsams, gums, and resins, 
which possessed a peculiar odour, and which, 
when split up, gave benzene and its derived 
products. In contradistinction to these bodies, 
there were the “ fatty ” or aliphatic ” com- 
pounds derived from fats, oils, &c. The differ- 
entiation is a more or less good one, and at tho 
pre:^ont time wo include all compounds of the 
nature of benzene, i.e. with closed chains of 
six carbon atoms, under tho term “ aromatic.” 
On the other hand, “ aliphatic ” is applied to 
practically all the open-chain compounds. 

Benzene is obtained from the distillation of 
coal tar, and is quite a different body from 
benzine. This latter liquid, together with ben- 
zoline and petrol, which are very similar to one 
another, occur in petroleum oil, and are all 
examples of aliphatic compounds. At tho same 
time, though, all these substances — benzene, 
benzine, petrol, naphtha, &c. — have many pro- 
perties in common. Great inflammability, simi- 
larity in smell, useful solvent action for gre£kse, 
nwins, and rubber, are examples of such pro- 
perties. 

Benzene, then, is obtained from coal tar, and 
forms the starting-point for all aromatic com- 
pounds. Tho principle of substitution obtains 
horo just as much as with aliphatic bodies. 
The radicle (CgHj) knt)wn as “ phenyl ” differs 
from aliphatic radicles on account of the different 
arrangement of the carbon atoms. The pro- 
portias of the substituted compounds obtained 
from benzene as a general i*ule show marked 
differences from tho open chain compounds. 
Thus phenol or carbolic acid, C3H5OH, shows 
very different reactions from those of ^cohol. 
When pure, it is a white crystalline body with 
the characteristic smoll, but on exposure to air 
it turns pink and then brown. It corrodes the 
skin and is a powerful antiseptic. Acids do not 
affect it, but alkalies such as soda and potash 
form salts known as phenates, C3H3OK. 

Phenol shares the general property of aromatic 
compounds in being much more stable than tho 
corresponding aliphatic compounds. They are 
much more difficult to decompose, this fact 
being duo, of course, to the greater stability of 
the six carbon atoms in the benzene nucleus. 
Thus phChyl chloride or chlorobenzene, C0IT3G, 
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is a liquid muoh more difUoult to split up them 
ethyl chloride, 

It has been stated that benzene is regarded as 
an example of a closed chain compound of 
carbon. K^kul4, in 1805, was led to this con- 
clusion because of the peculiar properties of 
benzene. Thus in some ways it resembled the 
paraffin hydrocarbons in forming substitution 
products like C^HgCl, and in other ways like 
ethylene, btMiause it would form additive pro- 
ducts like CeH^Clg, and C^jH^Cle. 

These latter bodies, however, were difficult to 
obtain, and benzene showed none of the willing- 
ness of ethylene to join itself with monovalent 
atoms of the halogens or hydrogen. Giving a 

HO CH 


Isomerism. — ^All these compounds are said to 
be “isomeric,” and the term “isomerism” is 
applied generally to different compounds which 
contain the same number of identical atoms, the 
difference in properti«iS being due to different 
positions in the molecule. 

In the case of the “ ortho ” dichlorbenzone, we 
see an objection to the formula of K4kul6. 
Really there should be two such bodies accord- 
ing to whether the chlorine atoms were separated 

HC CH 


by a single or a double bond, HC^ 


;Cl,or 


HC CH 


CH CCl 


hexagon formula of the nature H 


<i> 


H 


CH CH 


neither shows the unsaturated condition of the 
molecule, nor the proper tetravalency of carbon. 
K^kul6 suggested that the hexagon formula bo 
used with throe edtornate double bonds, thus : 

HC CH 



CH CH 


This would then indicate that 


there could be additive products formed by com- 
bining with two, four, or six monovalent atoms, 
which is known to be the case. Other formulao 
have been suggested, but at the present time 
no one satisfactory formula has been established 
and K^kul4’s is the beat for general use. 

Substitution of one chlorine atom gives us the 
chlorbenzene, C^H5C1, and, as only one such body 
is known, the equality of the hydn)gen atoms 
in the molecule is confirmed. Substitution of 
two chlorine atoms, however, gives rise to thi*eo 
different dichlorbenzenes, owing to the different 
positions in the so -called ring. Thus, if the chlor- 
ine atoms be joined to adjacent carbon atoms, 

CH CH 


we get “ortho ” dichlorbenzene, HC^ ^CCl. 

CH ca 

Then the “ meta ” dichlorbenzene is given if 
the chlorine atoms are separated by an inter- 

HO CH 


mediate carbon atom thus, HC^ ^CCl, and 

CCl CH 


the third compound, “ para ” dichlorbenzene, 
HC CH 


ai 


;l, with two carbon atoms between. 


CE CH 


«<_>«■ 

CCl CCl 


Only one such compound is 


known, however. 

iHornorism is also s('en in the tri-substitution 
products of benzene, and again throe such com- 
pounds are known. 

HC CH 


Thus I : 2 : 3 tribrom benzene, HC 


\_>CBr, 

CBr CBr 
HC CH 


1:2:4 tribrombenzone, ^CBr^ 

CH CBr 


CBr CH 


and 1:3:5 tribrombonzeno, 


CBr 


CH 


CBr. 


The numbers 1 to 6 are conveniently employed 
when we are dealing with compounds with more 
than two substituted atoms or groupings. 

So far wo have been dealing only with one 
benzene ring and the substitution of single atoms 
only. Groupings may be substituted quite 
similarly, however, to give hydrocarbons more 
or less resembling benzene. Toluene,^which is 
also found in coal tar, and distils over with the 
benzene, is methyl benzene, C0H5(CH3). There 
are three xylenes also which are again very 
similar in properties, &c. These are ortho-, 
meta-, and para-dimethyl benzenes, C3H4(CHg)2. 

Some idea of the complexity of organic com- 
pounds can now bo obtained when it is con- 
sidered that we may have many benzene nuclei 
linked together directly or indirectly, with 
complicate substitutions and side chains. 

Benzene is acted upon by nitric acid to give 
a yellow oily liquid with a oharaoteristio smell 
reseuxbUng “ oil of almonds ” ; 

ItonMM ^ ^ W«£r. 
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Nitro-bens&ene is obtained in much larger quantity 
if the nitric acid be mixed with strong sulphuric 
acid» which will take up the water formed and 
so assist the reaction. 

Aniline. — If the nitro -benzene be treated with 
iron and acetic acid, which will form ** nascent 
hydrogen, reduction occurs, and we get aniline. 
Pure aniline is a practically colourless liquid, 
with a peculiar aromatic odour, and on exposure 
to air and light quickly darkens. Aniline is 
the starting-point of all the so-called “ coal-tar ” 
colours. It was because benzene was first ob- 
tained from the coal tar, converted into nitro- 
benzene, and this latter to aniline, C 0 H 5 NH 2 , 
that the term was applied. 

Aniline may bo regarded as a derivative of 
ammonia, by the substitution of a phenyl raditde 
for one of the hydrogen atoms. Organic bodies 
of this type are known as “aminos,’" and the 
systematic name for aniline would be phenyl 
amine. Further suVistitution may take place to 
give such bodies as diphonylamiue (C^HglgNH, 
and triphenylamine (O 0 H 5 ) 3 N, ojich of which is the 
basis of a series of dyes. 

In the aliphatic compounds also, wo have a 
largo number of amines which may be similarly 
looked upon as substituted ammonias, e.g. methy- 
lamine, CHgNHg* dimethylamine, (CHjj)Nll, and 
trirnothylamine, (CIl 3 ) 3 N. It is this latter body 
which is the chief constituent of herring-brine 
— ^possessing the characteristic fish -like smi'll. 
The amines are strongly basic, and will form 
stable crystalline salts with acids, showing their 
resemblance to ammonia. 

In the majority of the dyes it is found that 
the free base is a colourless compound. The 
addition of an acid, however, causes the salt to 
be formed, which is frequently a highly-coloured 
product. This fact finils application in the 
working of many of these dyes, the formation of 
the actual colouring matter, by conversion of 
the base into the salt, being left to quite a late 
stage in the operation. 

The 80 -called “ coal tar ” colours, then, arc 
substituted pi*oduots of aniline. The two 
hydrogen atoms in the amino (NHo) group are 
replaced by molecular radicles, which are of 
a greater^or less complex nature. The shades 
€Uid tints of the dye are dependent upon certain 
groups being present, and by the combination 
and replacement of different organic radicles, 
prcbotically any desired colour can be obtained. 
At the present time the synthetic preparation of 
dyes of every possible shade of colour is a strictly 
scientific operation. The exact relation of tho 
groups one to another is known, and instead 
of haphazard empirical attempts, proper quan- 
titative substitutions are employed. Tho very 
close connection between the chemical constitu- 
tion and the colour of compounds has been 
worked out to a very high state of efficiency. 

Chemistry and JIfediciwe.-— In the relationship 
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of chemistry to medicine also we see what 
valuable results have been obtained by the 
careful study of the action of different groupings. 
Quinine, obtained from the cinchona (Peru) 
bark, has long been known for its medic i rial 
properties, especially in the case of fever. Now 
examination of quinine showed the presence of 
certain molecular radicles which it was thought 
Ixod special reactions upon the body. 

Various decomposition products of quinine 
were tried, and a good knowledge of tho par- 
ticular function of each group wets obtained. 
Experiments to synthesise certain drugs which 
would have similar physiological reactions 
resulted in tho preparation of phenacotin and 
antipyrine, which are two of tho most valuable 
febrifuges used at the present time. 

A word here must bo said of the splendid 
work of Professor Ehrlich. He discovered 
that many constitutional diseases, which were 
tho result of micro-organisms in tho blood, could 
bo chocked and modified by application of cer- 
tain compounds. This was duo to tho attraction 
of certain molecular groupings for these microbes 
to which they attached themselves. By intro- 
ducing into another part of the molecule a toxic 
grouping, the coupling up of tho organism and 
tho drug would result in tho destruction of the 
former. Ehrlich turned his attention particularly 
to tho syphilis organism, and after working 
with 606 compounds imsucoessfiilly, he prepared 
tho well-known “ 606,” or “ salvarsan,” which 
jiroduced such remarkable curative results. 
Most of the substances he worked with were 
coloured compounds containing nitrogen grouped 
aa (N : N), and known as tho azo group. This 
is the coupling part of the molecule, and by 
replacing the colour part with various toxic 
radiclas, he at last discovered the required com- 
pound. 

Some little insight perhaps has now been ob- 
tained of tho value of organic chemistry to 
humanity. This section has been of the briefest 
nature, and is not an attempt to summarise 
the whole subject. Only a few of the types 
of compounds have boon gb’en, but sufficient, 
it is hoped, to give the reader some slight know- 
ledge of the methods and aims of tills branch 
of chemistry. 

Radium. — ^fhe most recent development of 
modem science is undoubtedly the phenomena 
attached to tho discovery of radium by Mme. 
Curio in 1808. 

In 1895 the “ ROatgen ” or “ X ” Rays were 
discovered by “ Rdntgen,” and these rays were 
found to be possessed of remarkable ponotrative 
properties. Thus many bodies which were 
opaque to ordinary light rays allowed these 
“ X ” rays to pass right through. Wood, paper, 
flesh, aluminium, and light metals are more or 
less transparent to these rays, whereas heavier 
metals are more opaque according to inoreewse 
in density. The well-known application to 
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surgery of this fact is made use of for the de- 
tection of splintered bones or embedded metallic 
objects. The shadow oast on a screen by the 
flesh is very feeble, that of the bones much 
stronger, while a metallic object usually gives 
a perfect shadow, enabling the distinction to 
be made at once. 

Now the “ Kontgen rays are only one of a 
number of rays produced when an electric dis- 
charge is passed through a tube containing a 
very highly rarefied gas. The glow which 
is soon along the inside of the tube is duo to a 
stream of particles carrying negative electric 
charges shot off from the cathode (negative 
elootrodo). These “ cathode ” rays cause the 
end of the tube to become phosphorescent, and 
also strongly heated, owing to tlio bombardment 
of these tiny particles which travel with enormous 
velocity. It is the sudden stoppage of thase 
raj^ — usually by platinum, which producas tlie 
Rontgon rays. By placing an aluminium 
window at the end of the tube, rays penetrate 
and are then known as Lcntird Kayf?, which dis- 
perse into the air. 

All those rays have the power to cause certain 
substances — e.g. zinc blende — to appear luminous 
in the dark (phosphorescence). 

In 1896 Booquerel discovered that salts of a 
metal known as uranium also had the power of 
exciting phosphorescence, and further caused 
the “ fogging ” of a photographic plate in a 
dark room, even when the plate was wrapped 
up in two or three shoots of black paper. 

Uranium occurs as an oxide chiefly in the 
rare mineral “ pitch blonde,” which resembles 
graphite in appearance. About one half of the 
pitch blende is the uranium oxide, and up to tiiat 
time had been used as colouring agent com- 
mercially. 

Mme. Curie began research in her husband’s 
laboratory in Paris to investigate the origin 
of the “ Beoquercl ” rays. She discovered that 
the residue, after extraction of the uranium, 
was much more active in causing phosphores- 
cence. Naturally this was attributed to the 
presence of a new substance, which was isolated 
in the form of the bromide by Mme. Curio after 
much patient labom*. Radium was the name 
given to the now element, of which the bromide 
and chloride were the purest salts obtainable; 
but it was not till 1913 that the pure metal itself 
was isolated. This was foimd to be a silvery 
white metal, tarnished quickly, extremely 
active chemically, and very unstable. The 
term radium is applied in a general way, how- 
ever, to any of the salts of radium, or the common 
property of these is to give out light and heat. 

Pure radium salts are most difficult to obtain, 
and some idea of the difficulty will be obtained 
when it is stated that from 1 ton of pitch blende 
about 2 grains of radium are the result of treat- 
ing w'ith 6 tons of chemicals. This is the yield 
from the best selected specimens of the mineral. 


Radio-activity . — ^In addition to giving out 
heat, radium is continually emitting ** rays ” 
which themselves are invisible, but cause 
** fluorescent ” substances hke zinc blende to 
become luminous. 

These rays cause glass and other substances 
to be coloured violet or brown, gases to become 
conductors of electricity, and the collapse of 
the leaves of a gold- leaf electroscope. This 
latter instrument is used by physicists to detect 
and measure the amounts of small electrical 
charges possesued by bodies, and forms a valu- 
able moans of estimating the quantity of radium 
in a specimen. A vi'iy interesting example 
of the value of the electroscope was seen when 
a tube of radium was accidentally lost at one 
of the hospitals. Certain facts showed that pro- 
bably it had been thrown into the dust -bin, 
which in tur ri liad been emptied into the dust- 
cart. By bringing the gold-leaf electroscope 
near to the cart, the instant discharge as seen 
by the collapse of the divergent gold leaves re- 
vt'alod tht> prcisenco of the radium. The tube 
was rescued sah'Iy from the refuse, and thus 
radium to the valuo of £1000 preserved from 
loss. 

A tube C(.)iita}iiing a radium siflt held before 
the closed oyc.s, causes the retina to became 
phosphorescent, and the person is conscious of 
the sensation of light. Chemically too, the rays 
are very active, causing the conversion of oxygen 
to ozone, yellow phosphorus into the red variety, 
and other similar changes. 

The rays emitted by rtidium are of three kinds, 
termed the alpha (a), beta (j3), and gamma (y) 
respectively. Difforenco towards the action 
of a magnet is seen with eacli kind. The alpha 
rays are slightly repelled from the magnet, the 
beta rays are strongly attracted, and the gamma 
rays are not deflected at all. 

I’lie alpha rays are solid particles sliot off 
from the radium at the rate of 10,000,000,000 
per second from one grain of the bromide. They 
constitute about 99 per cent, of the toted energy, 
and are positively charged with electricity. 
Ramsay and Soddy have shown that a real 
transmutation into helium occui's when these 
rays ore given off in a closed tube. 

The beta rays are also solid particles — ^units 
of electricity — ^^vhich travel with neetrly the 
same velocity as light — 1 70,000 miles per second. 
They have considerable penetrative power, and 
will pass through a quarter of an inch of Ic^. 

The gamma rays arc the most penetrating 
of any, however, and are the active rays which 
are so valuable in fighting disease. In many 
ways they are similar to Rontgen rays, and will 
pass right through the human body without 
any appreciable lessening in power. Inches of 
lead and even feet of iron will not stop their 
progress, while a photographic plate is fogged 
after they have passed through si^ inches of 
granite. 
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Radium emanation is another product of do- 
oomposition of radium atoms, and is a luminous 
gas which is obtained from all radium salts in 
solution. This emanation is very unstable, and 
its activity is decreased to alx>ut one-half in 
four days. One product of decomposition is the 
“ active deposit ” which gives ofi alpha, beta, 
and gamma rays itself. 

Recently it has been found very advantageous 
to use this emanation pumped off from the 
radium in small tul:>os. Thus there is no fear 
of losing tht^ radium, and the tubes can be re- 
filled after use. 

Radium and Disease. — Groat caution has to 
be used in the application of radium to disease 
on account of the extreme penetration of the 
gamma rays. These produce painful irritation 
and blisters, and often metal screens have to 
be used to protect other parts of the body. At 
one time it wa^ thought that only the gamma 
rays were effectual in curing certain diseases, 
but it has boon proved that the beta rays often 
havo more effect than the gamma rays. It 
would appear that often the action is selective, 
according to the particular disease. 

Generally speaking, the action of radium 
aeoma to be that of destroying or altering the 
diseased cells, while no effect in produced on 
normal healthy cells so long as on overdose is 
avoided. 

Ilowovor, like so many drugs and medicines 
used for specific diseases, excess will produce 
the same symptoms as the disease itself on 
healthy tissues. 

The amazing curative properties of radium 
at first led to wild speculations as to its power 
in em’ing that malignant disease, cancer. So 
far those have not boon justified, but many 
other minor diseases havo boon quicldy and 
offootively cured. 

In the majority of oases of chronic eczema 
treated, a ooraploto euro has been brouglit 
about, and rodent ulcer is quite successfully 
removed if treatment is applied in time. 

Undoubtedly we are on the thre.shold of a now 
ora in the treatment of disease, and at present 
the possibilities of radium are immense. It 
is imperative that the methods of obtaining 
radium should bo improved to such an extent 
that more extensive experiments can bo made. 
Here again it devolves upon the chemist to 
apply his knowledge so that humanity may 
benefit, and that the treatment of disease by 
radium be much more widespread than at 
present. 

Transmutation. — ^The wonderful and mani- 
fold changes which are associated with radium 
and other radio-active bodies, again revive the 
dreams of the alchemists. At the outset it 
may bo stated that there is ample proof to show 
that one element has been obtained from others. 
If radium itself is an element — and there seems 
now little evidence to doubt it — ^wo have a 


number of different products which arc the 
progn>8sive decomposition or disintegrations 
of its atoms. The emanation obtained, which 
was termcKl by Ramsay “ niton,** kept in a 
closed tube, quickly disintegrates. The chief 
product is helium, ])ut we have also other pro- 
ducts. The first was named “ radium A ** 
by Soddy and Rutherford, who discovered that 
it was formed by the loss of alpha particles. 
“ Radium B ” was the next product obtained 
from “ radium A,’* and this was caused by loss 
of beta particles or electrons. Progressive de- 
composition into “ riwlium C,” and this into 
“radium D,” was the result of further loss of 
alpha particles. 

Naturally, during all these successive dis- 
integrations there is loss of energy which corre- 
sponds to the extent of the change. 

As far as we can judge, “ nitim ” itself is an 
element. The change of one atom of niton into 
throe att)rns of helium — itself an element, would 
prove conclusively the transformation of one 
element into another. Further confirmation, 
however, is obtained by the fact that other 
bodias which are “ radio-active,” such as thorium 
and actinium, give off similar emanations which 
disintegrate into helium. 

Niton itself is an intensely powerful trans- 
forming agent, and very interesting results havo 
been obtained from its use. Thas it seems as 
tJiough under the influence of its energy, that 
copper could be transmuted to lithium. 

For this pui*pose copper sulphaio, CUSO4, was 
used which had been subjected to many puri- 
fications and crystallisations. Separate samples 
of this absolutely pure salt were put into similar 
gloss bulbs. One was charged with niton for 
a month and then sealed, while the blank was 
sealed without any further addition. The con- 
tents of the bulb charged with niton showed 
distinctly the presence of litliium, by means of 
the spectroscope. Lithium had been previously 
tested for in the glass itself, and was found ab- 
sent. To make sure that it was not from the 
glass under the influence of niton, a further 
test was made with the glass so treated, and 
again with negative results. Finally, the bulbs 
were made of silica in place of glass, with the 
result that tests for lithium revealed its presence 
only in the solutions treated with niton, and 
never in the control experiments with the 
blanks. 

Thorium Emanation . — More remarkable re- 
sults even than these were obtained from the 
emanation obtained from thorium salts. It 
has been stated that, like radium, thorium salts 
yield an emanation which disintegrates into 
helium. The time for this transformation is 
much longer, and it was in an experiment to 
see if helium really was produced that the follow- 
ing facts occurred. An aqueous solution of 
thorium nitrate in a hermetically-sealed vessel, 
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carefully pumped air-free, was left for six months. 
Analysis of the gas pumped off was then made, 
and showed the presence of carbon dioxide, 
nitrogen, oxygen, and hydrogen. Keeping 
further for six months showed a great increase 
in the amount of carbon dioxide, with traces of 
helium. Many repetitions gave exactly tiio 
same results, whereas in the control blank ex- 
periments an inappreciable amount of carbon 
dioxide was found. When niton was allowed 
to act upon thorium nitrate, carbon dioxide 
was always formed. Sorno other members of 
the same family as thorium — namely silica, 
titanium, zirconium — in various compounds, 
gave carbon difixide when acted on by niton. 

Those are some of a number of experiments 
which have been done either by, or under the 
direction of Sir William Uamsay. Surely from 
such ovidonoe as this it may be safely concluded 
that a real case has been mode out for the trans- 
mutation of the elements. 

General considerations of the chemical pro- 
perties of the compounds of the elements would 
sooin to show that the higher the molecular 
weight, the greater the instability of the com- 
pound. The fact also that energy is given out 
in the formation of the majority of coiiipouuds 
is known bexjauso of the heat liberated during 
the reactujn. llenoo in such oxotliermic ro- 
aotioiis the elements unite with less of energy. 

An analogous case would seem to exist with 
the elements themselves, i.e. increase in atomic 
weight, as a general rule, moans decrease in 
stability — ^that the higher the atomic weight, 
the more rapid will bo the disintegration of the 
atoms. As Kamsay points out, however, the 
analogy is only a very general one. Niton, 
radium, and thorium placed thus are in the 
order of inoroase of atomic weight, but are in- 
versely as regards stability. 

It does seem certain, however, that all the 
substances which exhibit radio -iwjtivity m’o 
chemical elements in varying conditions of in- 
stability. Further, all of those substaneos have 
their own particular rate of decay. The half-life 
period, of radium for example, is nearly 2000 
years. This means that in 2000 years' time the 
activity and energy of the radium will bo re- 
duced by one- ha If of what it is at present. A 
further period of 2000 years will again diminish 
its energy by one half, and so on. Of course, 
for practical puipos(^s we may assume that the 
disintegration of radium is so slow that it is 
negligible. This has given prevalence to the 
popular idea that radium is absolutely inex- 
haustible. - It is true that we may go on pump- 
ing oH the emanation thousands and thousands 
of times without any apparent ditninution in 
the activity of the salt. But the disintegration 
is going along very slowly, and although the 
radium seems to recover its full energy after 
fv short time, yet the real activity has been 
slightly if inappreciably diminished. 


In conclusion, we may as well briefly consider 
some very interesting ideas as to the evolution 
of the elements. To better imderstand the 
theories put forw'ard, it is necessary to have a 
more or less close acquaintance with the spectro- 
scope or spectromotor. This instrument has 
btxjn one of the m(jst valuable assets of the 
chemist and physicist. Helium was first dis- 
covered ill the sun by means of tlio spectroscope 
— ^henco its name (hdios^^un), and it was not 
until labor that it was found in “ cleveite 
gasas on the earth. 

Evolution of the Elements. — When a gas is 
heated to a sulHciently high temperature, it 
omits a glow, and produces the sensation of 
light upon the retina. Now the sun consists 
of a hugo mass of incandescent gases, which 
are at a tremeiuioiLsly high tempe^raturo. All 
those gases omit light of dificrent coloius, and 
the combination of all those colours gives rise to 
white light. That this is .so is soon when a beam 
of sunlight is passed through a glass prism, and 
w<' get a uuinbor of dilTeront-coloiired rays. The 
rays of light arc bout through the prism, and 
if a screen is interposed, we obtain a coloured 
band of light known as the spectrum. These 
colours extend from red to violet, through the 
intermediate colours of orange, yellow, green, 
blue, and indigo. Tln^ bonding or refraction of 
the light is least with tho red, and greatest with 
the violet rays. 

Tho best otYect is produced if the beam of 
liglit is passed tlirough a narrow slit before it 
reaches tho prism. In tho spectroscope the 
light pas.ses tlirough such a slit in the “ colli- 
mator ” tube, thence through the prism, and 
is viewed tlirough a telescope. All throe of 
those essential things of tho spectroscope — • 
collimator, prism, and telescope — can bo rotated, 
so that suitable adjustments can bo made. 

If now a Bunsen flame is placed at tho end of 
the collimator, and a small piece of metallic 
sodium burnt on a platinum wire, the fiome is 
coloured yellow, and on looking through tho 
telescope a yellow lino is seen. Similarly, 
sodium chlorido (common salt) will give the 
same effect, owing to the decomposition of tho 
salt and the incandescence of the sodium vapour. 
With a good spectrometer which contains a 
powerful telescope, there will bo seen two yellow 
linos very close together, and which appear cus 
the one lino on an instrument of less power. 

In the same way oert^iin other ^ts which 
can be decompr)sed by the flame, will give dif- 
ferent-coloured lines in different parts of the 
spectrum. Every element has its own par- 
ticular spectral line or lines, and it is thus that 
wo can identify elements by means of tho spectro- 
scope. 

Now light is the effect produced by vibrations 
of that all-pervading medium — ^tho ether. We 
know very little of this ether, but it is certain that 
when wo ** see ” light our eyes receive the waves 
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of tho ether of space. The fact of different- 
ooloured rays is due to different viV^rationH of 
these waves. An analogous cose is with sound 
waves, which are vibrations of columns of air. 
Now, the more vibrations per second, tho higher 
the pitch of the note produced, and vice versa. 
If tho vibrations become too slow, tho note pro- 
duced is so low that our ears are not sensitive 
enough to perceive it. The greater the number 
of vibrations in a given tiinci, tho higher the 
note, and although we can hear some very shrill 
tones, yet there is a stage beyond wliich wo 
cannot detect any sound — the vil)rations are 
so fast. Similarly with the light waves ; there 
are vibrations which do not affect the eye, and 
we have an invisible spectrum whicli extends 
beyond the red (infra-r(?d) on tho one side, and 
beyond the violet (ultra-violet) on tho other. 
There are rays which, in tho case of tho “ infra ” 
red, are heat rays, and can bo detected by in- 
struments delicate enough to show very small 
changes in tompiTature. Those hoat-rays have 
a lower vibration than those of the visible 
spectrum. At the other end of tho spectrum 
we have the “ ultra ” violet rays, which lu'ither 
give out heat nor are visible, but are capable 
of producing C(5rtaiu chemical changes. These 
very active rays have a much higher vibration 
than even the violet rays of tho visible spectrum, 
and blacken “ sensitised ” paper, and cause 
many substances to appear phosphorescent. 

Fraunhofer's Lines . — When the solar spixjtrum 
is examined very clostdy by moans of a good 
spectroscope, it is seen to bo crossed by a great 
number of dark lines. 1'hese lines were first 
discovered by Fraunliofor, and look just as 
though a number of wires had been .stretcln>d 
across the beam after it has left tho prism, thus 
projecting their shadows on tho .screen. 

The.se dark lines evidt'iitly intlicaU' a 
diminished intensity of light, and investigation 
showed that this was due to absorption of waves 
of certain vibration numbers, Li order to 
prove this, we first ol^taiii a continuous spectrum 
of the light from an arc lamp. The spectrum 
of sodium, as obtained by placing a wire with 
sodium chloride in a Bunsen flanie, is then inter- 
posed between tho source of liglit and the 
spectroscope. On looking through tho spectro- 
scope, a dark band is seen where the yellow 
sodium lino should bo, showing that tho waves 
of light having tho vibration of the sodium line 
have been absorbed in passing through tho in- 
candescent sodium vapour. 

In tho same way interposition of other salts 
resulted in the production of dark lines in tho 
place of the charaoteristio coloiired lines of tho 
element. Of course the light from the arc-lamp 
alone gives a pure continuous spectrum, with 
no dark lines, because there are no gases for the 
light to pass through and to be absorbed. 

This is further confirmed by tho fact that 


there is an increase in tlie number of lines when 
tho sun is low in tho sky, owing to tlio increase 
in the amount of hot gases through which the 
rays have to pass. As ordinarily seen, these 
fines are quite irregular — some broader than 
others, and in places they are crowded closely 
together, while in other parts of the spectrum 
they are separated by relatively wide spaces. 

Absorption of certain rays may be produced 
by interposing certain coloured glasses, solutions, 
&c. Thus red glass will cut out all rays but 
red ; blue glass will Ht{)p all but the red and 
blue ; a dilute solution of potassium perman- 
ganate will selectively absorb certain rays, and 
give dark lines in the green part of the spectrum. 

Now tho same elements will often give dif- 
ferent spectra at different temperatures. The 
comrnone.st way of obtaining .spectra i.s to beat 
salts in a Ihjiisen flame. If the heat obtained 
in tho arc lamp is utilised, tho teraporaturo is 
much liiglicr, and a somewhat different spectrum 
r(\sult8. A further cliange may bo produced 
by using th(3 spark discharge from an induction 
f3oil. With many elt'ments it is found that 
certain lines in the particular S})ectrurn are 
enhanced and stand out 11101*0 prominently. 
This is explained by tho fact that at lower tem- 
peratures tho spectrum is that of the mtileculos, 
and rise of tianporature breaks up the molecule 
into tho component atoms, and thus tho spec- 
trum at tho Iiigher temperatures is that of these 
atoms. Such considerations as this give us 
much valuable information as to tho formation, 
composition, and tomperaturo of majiy of the 
heavenly bodies. 

Spectra of the Stars . — Sir Norman Lockyer 
di<l much to further our knowledge of the spectra 
of the stars. In his examination of the stars 
he classified them according to their tempera- 
ture. The hotter tho stai’.s, the farther did the 
spectrum extend into the ultra-violet region. 
T}i( 3 spectrum of a h(*ated body changes gradu- 
ally t>n rise of tc^rnporaturo right througli from 
the red to the violet. A very common illustra- 
tion of this is seen when a nokor is heated. It 
fii-st gets “ red hot,” then changes through 
yellow to a w)uto-h<3t stage, whicli is due to the 
fact that there is a mixture of all tho spectral 
ct^lonrs. This, of course, is the state of affairs 
in ordinary sunlight, and hence the increase 
in temperature proves increase in ultra-violet 
rays. 

The basis of Lockyer’s grouping of the stars 
wa,s tlio enhanced lines of the common elements 
which thus indicated the different stages of 
temperature. Now many of the stars are in- 
finitely hotter than the sun, and the bolter 
the star, tho fewer elements does it contain 
according to the spectroscope. Thesro stars 
with the higher temperature consist chiefly 
of the gases hydrogen and helium, together 
with elements having certain unknown spectra. 
At a lower stage we get the spectra of oxygen. 
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nitrogen, and carbon, and further lines which 
have not yet been identified ; and so on as 
we descend the scale. In Lookyer’s words: 
“As we come down from the hottest stars to 
the cooler ones, the number of spectral lines in- 
creases, and with the number of lines, the 
number of chemical elements. In the hottest 
stars of all, we deal with a form of hydrogen 
which wo do not know anything about hero 
(but which wo suppose to be duo to the presence 
of a very high temperature), hydrogen as we 
know it, the clovoito gases (helium), and mag- 
nesium and calcium in forms which are difficult 
to get here ; we think we got thorn by using 
the highest temperatures availablo in our 
laboratories. In the stars of the next lower 
temperature, we find the existence of these 
^ substances continued in addition to the intro- 
duction of oxygen, nitrogen, and carbon. In 
the next cooler stars wo find silicon added ; 
in the next wo note the forms of iron, titanium, 
copper, and manganese, which wo can produce 
at the very highest temperature tjf our labora- 
tories ; and it is only when we como to stars 
much ooolor that we find tho ordinary indications 
of iron, calcium, and manganaso and other 
metals. All those, therefore, socm to bo forma 
produood by tho running down of temperature. 
As certain now forms are introduced at each 
stage, so certain old forms disappear.” 

Hence a docrefiiso in the temperature of tho 
planetary systoms results in a process of atom- 
building, and it is here that we must turn for 
the theories regarding the evolution of the 
elements. It is probable that originally, at a 
temperature even higher than that of tho hottest 
stars, there is one primordial element. This 
is possibly of some such nature as the hydrogen 
which Lockyer describes as hydrogen “ which 
we know nothing about.” Millions upon 
millions of tiny particles of such a substance 
would be shot off in all directions constantly, 
and as they cooled wo\ild unite in various 
glomerations. The different ways in which 
these aggregations formed would bo distin- 
guished by different properties of tho atoms of 
what wo call the elements. 

Ideas such as these have nduch in their favour, 
and if all matter has been formed from some one 
primordial element, then there is the strongest 
reason to suppose that somewhat of a reverse 
change can occur — namely, tho conversion of 
one dement into another. 


COURSE OF READING 

History of Chemistry. — In pursuing a course 
of reading in chemistry, it will be found better 
to postpone anything like a complete study of 
the History of Chemistry till a further general 
knowledge of the science has been obtained. 

be found to help to a much better 


understanding of tho ideas and conoeptiona 
of the philosophers of past centuries. Although 
to road the slow progress and development of 
the science is very interesting, yet a fairly close 
knowledge of chemistry as it is to-day is re- 
quired to enable us to appreciate the difficulties, 
and understand the errors of the past. Hence 
I would rooommond that any systematic study 
of history of chemistry be postponed till a later 
stage. It may not bo out of place here, however, 
to indicate one or two suitable books. Many 
books dealing with this part of the subject are 
dull and heavy, and provide but little stimulus 
for further reading. Alchemy, Ancient and 
Modem, by H. Stanley Hodgrove, published 
by Kider & Son, will bo found to bo a very 
good introduction. About threo-fiftlis of the 
book is devoted to a most interesting and lucid 
account of the alchemists and their doctrines, 
and their infiuonco generally on tho science. 
Th(3 rest of tho book is taken up with two 
chapters, “The Ago of Modern Chemistry,” 
and “ Modern Alchemy,” and these deal with 
some of the most reetjut advancements of the 
science. 

The two small volumes by Sir Edward Thorpe, 
History of Chemistry, published by Watts & Co., 
are of a biographical nature and can bo thor- 
oughly rocommondod. 

Then of a different style and more advanced 
nature is tho classical History by J.adenbuig, 
which nevorth('l(^ss is of a v('ry rc^adable and 
iutorosting character. Finally, a more modern 
work by Armitage of a similar typo, is a work 
to be studied with advantage by those seeking 
further information. 

Inorganic Chemistry. — In this article a 
minimum of laws and theories has been dealt 
with. This is because a good general idea as 
to the compositions of substanoas and their 
rr?aotions is best for the easier assimilation of 
such theories. At the same time, however, 
it is advisable to obtain a good grasp of the funda- 
mental principles as soon os a familiar know- 
ledge of the commonest chemical facts is grasped. 
For this purpose it is really ncct^ssary that some- 
thing in the way of practical work should be done, 
and this will be treated later. 

There are many so-called “ popular ” works 
on chemistry. Some are so elementary, and 
the extravagantly simple style so laboured, 
that tho ordinary man gets impatient. On the 
other hand, some are so advanced and technical 
in their treatment, that the book is really little 
more than a compressed edition of the usual 
text -book. 

Before proceeding to the more thorough treat- 
ment of chemistry, the following books may be 
mentioned as amplifying the article, and also 
extending the elementary principles : Inorganic 
Chemistry, by Baly, in “The People’s Books,” 
6d. (Jack) ; Chemistry, by R. Meldola, 1*. 

Then there are two small volumes by M. M. 
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Pattison Muir, whioh, although not so recent 
as the above, are very concise and original in 
style. They are The Story of the Chemical 
Elemental and The Wanderings of Atoma^ and 
are published by George Newnes in tho Library 
of Useful Stories. 

A systematic course might now well bo fol- 
lowed by means of elementary text -books. 
Brief ttiontion has boon made in tho article of 
tho Periodic System, and this generally forms 
the basis of study. In most books tlioro is 
usually an introduction, which is then followed 
by consideration of some of tho coimnoner 
elements — ^liydrogen, oxygen, nitrogen, and 
carbon, with thc^ir most characteristic and well- 
known compounds. Tho further study of non- 
metals in their “ families ” is usually the next 
procedure, and then tho metals and their com- 
pounds in the same way. 

This customary treatment is really quite 
sound, as in a proper study of chemistry it 
is essential to have a well-defined system through- 
out. And what better system could be adopted 
than that of tho natural groups of okments as 
regards their properties and those of their com- 
pounds ? 

Walker’s Inorganic Chemistry^ published by 
Bell, is a small text-book which is well written 
and of <m elementary nature. 

Inorganic Chemistry in two parts, by Kipping 
and Perkin, is ono of the most recent texts. Tho 
treatment is thoroughly original and progressive, 
and the fundamental principles receive proper 
consideration in the right place. Then, too, 
tho essentials of physical chemistry are given 
which are necessary to supplement the inorganic 
side. Tho first part of Nowth’s Inorganic 
Chemistry is also quite good in this respect, 
although the book as a whole is for examination 
purposes, and is really only suitable for detailed 
study later. 

Inorganic. Chemistry, by Shenstone, is a good 
example of the incorporation of practical exer- 
cises with the theory of chemistry. 

By the same aiithor also is a work T/te Netv 
Physics and Chemistry^ which is a collection of 
popular essays which will bo found to bo a very 
clear exposition of the methods of modem 
chemistry and physios. The New Chemistry, 
Weighing a World, Weighing AUnns, The 
Mechanics of Chemical Change, arc some qi those 
very excellent lectures. ^ 

The above will be found to bo a general course 
of reading in inorganic ohemistry, suflicient to 
enable the student to obtain a thorough grasp 
of this branch of chemistry. 

Special subjects which have been dealt with in 
the article can be further studied in the follow- 
ing : The Spectroscope and its Work, by Newall, 
under the series of Manuals of Elementary 
Science, published by the S.P.C.K., is a very 
good and complete account of the methods and 
value of this instrument in chemistry. The 


tho same publishers have a splendid work on 
Eadimn and Radio-activity, by H. T. Cameron, 
in the Romance of Science Series. This is very 
recent (1912), and gives an excellent account 
of radium and associated elements in their 
v'ariod aspects. 

In tho New Physics and Chemistry, by Shen- 
stone (referred to above), there are two very 
good essays on “ Radium ” and Radio-active 
Change ” which serve as an introduction to 
further study. 

The Periodic Law, by A. E. Garrett, in the 
“ International Science Series,” forms a complete 
survey of this fundamental basis' of modern 
chemistry. 

Organic Chemistry. — ^With regard to organic 
chemistry, it is not advisable to attempt any- 
thing like a detailed study until a good founda- 
tion in inorganic chemistry has bt^n laid. Indeed, 
such an attempt must end in disappointment, 
as it is essential that a thorough knowledge 
of the principlcjs of the science be obtained. 

An introductory book is Cohen’s Organic 
Chemistry, in “Tho People’s Books,” fid. (Jack), 
and this might well be followed by the Organic 
Chemistry of Perkin and Kipping, Parts I. and II. 
This latter is a good general work, as is also the 
Advanced Organic Chemistry by Cohen, which 
is of a similar type. 

A splendid book of an entirely different 
nature from tho orthodox text -book is seen in 
Modern Organic Chemistry, by C. A. Keane, and 
published in tho Contemporary Science Series.** 
This work is very original in its lucid treatment, 
and shows very clearly the close connection 
l3otween chemistry and the affairs of daily life. 
The concluding chapter, on “ Physiologically 
Active Compounds,” is intensely interesting, 
and gives some insight into the methods of 
chemistry as applied to medicine. 

Practical Work. — ^The question of practical 
work may be briefly considered here. Much 
interesting and instructive study con be ob- 
tained by reading chemistry, yet, as has been 
intimated before, chemistry is essentially a 
practical science. As sucii, practical work 
must be done, if anything like a complete grasp 
of the subject is wanted. 

The following practical hints are not intended 
to be anything like complete. The aim is 
merely to illustrate the subject-matter of the 
article, and by this co-ordination to intensify 
the interest of the reader for further study. 

The experiments can be done with the 
simplest and most inexpensive of apparatus. 
Still, as some few things are necessary, an outfit 
such as supplied by Messrs. Griffin, Kingsway, 
London, W.C. 

The cheapest is 16^., which contains the chief 
reagents and preparations in addition to the 
apparatus. Of course, other firms supply 
similarly, and special pieces of apparatus can 
be obtained from time to time. It is very de- 
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sirable however, tliat some kind of outfit be 
supplied at the start. 

The notion of heat upon oalciiun oarbonato 
(ohaik), to change it to calcium oxide or quick- 
lime, may be first tried. The diftercnce in the 
product is su^n in the action of water ; the 
ohalk is apparently unchanged, while tho quick- 
lime “ slakes ” to form slaked lime Ca(OH)2. 

By fitting a cork with a delivery tube into 
a tube and heating the ohalk in tho tube, the 
gas given off during the heating may bo col- 
lected in a gas jar. As it is a heavy gas, simply 
leading it to the bottom of the jar will replace 
the air with the carbon dioxide. The heaviness 
may be demonstrated by pouring tho gas into 
a beaker supported on one arm of a balance. 
The action of the gas upon a lighted taper, and 
the behaviour of a solution of the gas in water, 
may be studied. The gas is much more con- 
veniently prepared by acting upon chalk or 
marble with dilute acids. 

The approximate composition of tho air by 
volume may be seen by burning a piece of 
phosphorus in a closed vessel inverted in a bowl 
of water. If the space in tho vessel above the 
water bo divided up in five divisions by marks 
on tho voissel, tho water will be found to rise 
to one of these divisions, showing that oxygen 
constitutes one-fifth of tho atmosphere. The 
gas remaining in tho jar may bo tested for 
nitrogen by moans of a liglited taper. A further 
supply of nitrogen may bo obtained by passing 
a alow current of air over copper lieatcd in a 
tube, and collecting the resulting gas in cylinders 
over water. This may bci done by fitting a 
two -holed cork into a flask ; through one of 
these holes is fitted a thistle funnel rcacliing 
to the bottom of the flask ; through the other 
a tube loading into the horizontal tube contain- 
ing the pieces of copper. After tho copper is 
red-hot by moans of the spirit-lamp or Bunsen 
flame water is slowly dropped into the funnel 
from the tap, and this forces a stream of air 
over the copper. The oxygen is removed to 
form copper oxide, and tho nitrogen posses on 
and may be collected^ 

Oxygen , — ^'Pho preparation of oxygen can be 
easily done by simply heating many substances 
rich in oxygen, such as merourio oxide, red 
lead, &o. To collect one or two cylinders of 
the gas, a mixture of potassium chlorate and 
manganeso dioxide is heated in a test-tube 
clasped horizontally, with a delivery tube lead- 
ing under water as in the collection of nitrogen. 
Four or five jars of the gas should be collected, 
and the effects of burning fragments of sulphur, 
carbon, phosphonis, sodiiun, and potassium 
noted : the increased vigour of the combination of 
the oxygen and the substances being indicated 
by the additional brilliance of the oombination. 
The products of the combustion should bo then 
didSolviM by shaking with a little water, and the 


action upon litmus of the resulting solutions 
observed. 

A few experiments with different kinds of 
water will prove instructive at this point. 
Ordinary tap water is generally a good excunple 
of a hard water. It may be tested by shaking 
with a small quantity of soap solution, when 
practically no lather will bo obtained — only 
curdy flakes. By boiling tap water for some 
timo and thus expelling the carbon dioxide, 
tho calcium carbonate will be thrown out of 
solution. Tho water will have boon softened 
from its temporary hardness, and shaking a 
quantity with soap solution will now readily 
produce a latlior. The water may also bo 
softencid by the addition of lime water — an 
example of Clark’s procoKs. In order to under- 
stand the changes, a very hard water is made 
by adding lime wati'r to tap water. Carbon 
dioxide is then bubbled through, when a white 
cloudiness will speedily appear. This is due to 
the precipitation of calisium carbonate. On 
continuing to pass tho carbon dioxide through 
the solution, it gets quito clear again, showing 
how it is possil^lo for tho water containing carbon 
dioxide to dissolve calcium carbonate. 

The difference in tho actions of hard and soft 
waters upon lead pipes is seen by putting a 
bright strip of h^ad foil into each of two stoppered 
bottlas, one containing a hard, and tho other 
a soft water. After leaving a few days, tho 
lead in tho soft water usually acquires a coating 
of tho oxide due to tlie dissolved air, and this 
dissolves in tho water if much carbon dioxide 
is present. Load may be tc^sted for by adding 
a few drops of sulphuretted hydrogen solution, 
when a brownish tinge, or even a slight pre- 
cipitate, will appear in the case of the soft water. 
The hard water, containing practically no load, 
will not show any such characteristic action. 

Water of Crystallimtion . — Observe the gradual 
change in a clean crystal of washing soda 
(Na2C03 • THgO). It becomes coated with a 
white powder, and if kept exposed in a dry place 
for some time will entirely change into a powder. 
The same change will bo much more quickly 
brought about by heating the sodium carbonate. 
It is duo to the loss of the contained water of 
crystallisation. 

Sii^arly, by heating crystals of blue vitriol 
(CuSC^* SHgO) a white powder is obtained 
(CUSO4 • H2O), as four of tho molecules of water 
have been driven off. The restoration of the 
blue colour when water is added indicates the 
taking up again of these four molecules. 

A weak solution made by dissolving a frag- 
ment of cobalt chloride (CoClg • HgO) in water 
may be used as a sympathetic ink. When dry, 
the oharaotors are practically invisible-— espe- 
cially on unglazed paper — ^but on warming they 
stand out as a distinctive blue owing to the 
expulsion of the water of orystalUsation. On 
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allowing to stand in the air, moisture will slowly 
be taken up, and tho invisible characters will 
form again. 

Oxides . — ^The fact that sulphur burns in air 
and oxygen te give sulphur dioxide (SOg) ha'i 
been shown already. Further, in tho acid 
action of a solution of this gas hi water, wo have 
observed a characteristic property of most of 
the oxides of tho non-metals. Similarly with 
tho burning o( carbon to form carbon dioxide 
— also acid in its reaction. 

One of tho commonest of tho live oxides of 
nitrogen is obtained by the action of strong 
nitric acid upon copper. These brown fumes 
of the nitrogen peroxide (NO2) may also bo ob- 
tained by heating the nitrates of tho heavy 
metals, c.ff. load nitrate (rb(NO;j)2). The solution 
of those brown fumes in water sliow an acid 
reaction. 

The burning (d many metals gives us basic 
oxides, as shown by the formation of (ho 
oxides of sodium, potassium, zinc, and mag- 
nesium. The two former are rcuidily solul)lo 
in water to give alkaline solutions ; magnesium 
is slightly soluble, but oxide of zinc, ZriO, is prac- 
tically insoluble. A solution of tho oxide of 
calcium, CaO, in water is of course alkaline, but 
much milder in its action than the hydroxides 
of sodium and potassium, which are termed 

caustic.’* 

Gofmnon Acids . — ^The preparation of hydro- 
chloric acid is easily done, but care must bo 
taken, as tho fumes are of a disagrei^able and 
choking nature. A flask fitted with a double- 
holed cork is used, and a thistle funnel iH'aching 
to the bottom of tho flask. Sodium chloride, 
NaCl, is placed in tho flask, and strong sulphnric 
acid added gradually through the tap funnel. 
A rapid stream of tho gas is evolved which will 
be rapidly absorbed in water to give a strongly 
acid solution. A jar of tho gas may bo obtained 
by the downward displacement of air. if a 
jju* of ammonia gas bo brought over the top 
of tho jar, dense white fiunes will form of 
ammonium chloride : 

NHg -f HCl - NH4CI 

Ammonia Hydrochloric acid Ainiiioniiini chlodde 

This is one of the simplest examples of the forma- 
tion of salts from c^ids and bcises. 

Potassium chloride and sodium chloride may 
also be obtained by adding hydrochloric acid 
solution to caustic potcish solution, KOIT, or 
caustic soda solution, NaOH, until very slightly 
aoid, as shown by a litmus paper. 

Concentration of the solutions by evapora- 
tion and allowing them to stand and cool, will 
give crystalline specimens of the salts. These 
may bo pressed on a piece of porous unglazt^d 
pot, and finally dried by means of absorl>ent 
filter papers. 


The action of concentrated and dilute hydro- 
chloric acid should be tried on fragments of 
magnesium, zinc, iron, lead, copper, and tin. 
Examine any gases that may be evolved, and 
see if heating at foots the reaction. 

Nitric Acid, IINO3. — ^'Ihis acid is easily pre- 
pared by heating sodium nitrate, NaNOg, and 
strong sulphuric acid, 112804, in a glass retort. 
'J’he salt first dissolves in tho acid, and then as 
tho tomperatui’o is raised, tho nitric acid distils 
over and should bo collected in a large flask as 
rocoiver. Owing to the slight decomposition 
of tho acid by h<Mit, tlie product will be coloured 
yellow, duo to the presence of nitrogen peroxide, 

XaNOg d- ITgSO., NaTTS 04 " HNO3 
Sodium Sulphuric Sodium hydrogen Nitric 

nitrate acid sulphate acid. 

Nitric aoid will be found to be powerfully 
corrosive, and gcuierally speaking reacts mucli 
mure vigorously than hydrochloric acid. In- 
v(?stigation of tho action of weak and strong 
acids upon tho common metals should be made, 
as in tho caso of tho hydrochloric acid. Typical 
salts, such as sodium, potassium, and ammonium 
nit.rat(\s, should bo prepared by neutralisation 
and concentration. 


Sulphuric Acid, H2SO4. — ^This acid cannot be 
con veil ion tly prepared on tho small scale, but 
its reactions upon metaLs may bo done. The 
fact that sulphuric acid is “ dibasio ” — i.e. that 
both tho hydrogen atoms may be replaced by 
metals — can bo easily shown. Potassium hy- 
droxide soluti( 3 ii is just maitralised with dilute 
acid, and tho resulting solution of normal potas- 
sium sulphate, K28O4, evaporated and crystals 
obtained. 

Then to a similar amount of alkali, roughly 
twice the quantity of acid is added, and tho 
potassium hydrogen sulphate, KHSO4, obtained 
by concentrating the solution. 

Tho two reactions may be represented side 
l iy side : 

(i) 2 k:oh 11.2804 K28O4 -f- Iho 

Fotas8ium hy- Sulphuric PotaBsium Water 

droxiUe acid sulphate 

111 tho second experiment we have used only 
one-half of tho quantity of alkali : 

(ii) KOH HaSO^ - KHSO4 -f HaO 

Potassium hy- Sulphunc Potassium Water 

droxidti acid hydrogen sulphate 

The two sets of crystals will be found to be of 
diflerent crystalline form. If dissolved in 
water, the normal potassium sulphate will be 
found to be n(?utral to litmus, wlieroas the 
potassium hydrogen sulphate will turn blue 
litmus red. 

X^reparations of different salts of (his nature 
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give a very good idea of the relationsliip between 
acids, bases, and salts. 

The above practiced experiments are a few 
of the many which can be done easily with 
simple apparatus. Those who find their in- 
terest stimulated for further work would do 
well to work through A Safe Course of 
Experimental Chemistry^ issued by the Univer- 
sity Tutorial Press. By the time this excellent 


little book has been worked through, the student 
will find himself in a position to tackle the sub- 
ject from a more detailed and serious stand- 
point. Shenstono’s Inorganic Chemistry may 
then be recommended as providing a more or 
less complete elementary course, incorporating 
theory with practice. 

H. Lamboubns. 



VIII. PHYSICAL-BIOLOGICAL SCIENCE 


GEOGRAPHY 


GENERAL PRINaPLES 

Introduction. — Geography, broadly speaking, is 
the science of the earth as the home of man. 
Its claim to rank os a science has boon disputed, 
and indeed still is ; but this position is becoming 
steadily more untenable. It is not an ultimate 
OP fundamental science, such as mathematics. 
Nor is it independent of the other sciences. It 
levies toll of many — mathematics, geology, 
biology, physios, and many others ; but it looks 
at these from its own standpoint and uses them 
in its own way, as, for example, geology uses 
chenitetry, crystallography, dynamics, and the 
like. 

Geography may be looked at in various as- 
pects and treated accordingly. Thus we have 
mathematical geography, physical geography, 
economical geography, historical geography. 
One thing at least is certain, that geography 
has at last been sot free from the trammels of 
tho old topography, which gave the unfortu- 
nate learner the task of memorising long lists 
of names — counties, towns, rivers, mountains, 
capes, bays, all huddlotl together in one meaning- 
less confusion. Now each name has to pass a 
certain scrutiny, and none burden tho memory 
except for some definite purpose, and when the 
purpose is known and grasped, the burden be- 
comes insignificant. The study has become 
organised, cause has been related to ©fiect, and 
the knowledge so acquired has ceased to be the 
barren thing it once was. Take one example. 
In the old days one was taught that there was 
such a thing as the Pennine Chain, that it ran 
south from tho Cheviots into Derbyshire, and 
that it contained five peaks whoso names had 
to be memorised. Nothing more than this, and 
this repeated for every mountain system in the 
British Isles. 

Nowadays one learns, thou^ perhaps not 
in this order, that geology can tell its history, 
a history not without interest. For it awakens 
the imagination to know of the deposition of 
the coal measures, and something more of its 
history until the land became elevated, and lost 
by denudation the whole of its coal except the 


ends to right and left, which are the coal-mines 
that supply energy to the two great industries 
of Northern England. One learns of the sheep 
that are fed on tho hill -slopes to supply the 
wool, and that the mountains provide rivers of 
soft water for the wool and for water-power; 
one learns of the rainfall that they provide, and 
tho reason for its being greater to the west ; of 
the humid air that results, and its usefulness 
for the cotton manufacturer ; of the main 
routes into Scotland, and tho obvious reasons 
for their position ; of th(^ possfjs too that the 
rivers have worn out across the chain, and the 
advantage of these for cross communication ; 
one may learn too something of the scenery, 
and even perhaps the names of the higher peaks 
as well. 

This seems possibly a much larger order than 
the first, but you must remember that it appeals 
both to the reason and the imagination of the 
student, and has given him a vast amount oi 
information that under tho old system had to 
bo learned as a set of isolated facts. He will 
now find that he knows where some coal-fields 
are, that he knows something of the staple 
industry of England ; th(i fact that the west 
coast is, as a rule, wetter than the east will not 
surprise him ; questions of climate and plant 
distribution have broken ground in his mind ; 
in short, he has been taught geography, and not 
a list of names. 

Local Geography. — Geography begins at 
home. A great deal of work which will foster 
the geographical spirit and develop the geo- 
graphical type of mind can bo done within a 
comparatively small area round your own doors. 
The work that can bo done on local geography, 
whether indoors or out, is of a varied kind. 

The simplest exercise is that of finding direc- 
tion, the direction of various landmarks, of a 
river, of a walk, of a road, by means of the dif- 
ferent ways at our command. Tho most im- 
portant of these is the magnetic compass, but 
remember that the needle does not point to 
geographical north, the angle of difference be- 
tween magnetic and geographical north being 
706 23 
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called the declination. Most compasses m> 
dioate the declination olosoly enough, but 
Whitaker^ 8 Almanack gives it for a number of 
years hack. Try to establish the habit of keep- 
ing various directions fixed in your mind; the 
deviations in direction of streets or roads in 
your own vicinity will probably surprise you. 

In addition to the compass you ought to be 
able to find direction by the sun at noon, by 
the Pole Star, or by using your watch, according 
to the well-known rule: point the hour hand 
to the sun; midway between that and XII is 
due south. Work out for yourself the reason 
for the rule. 

Before you go on to any other outdoor work 
you will find it practically essential to have an 
ordnance map of your own district, or preferably 
two maps, one with a scale of 1 inch to a mile, the 
other 6 inches to the mile. A great deal of work 
which can be done with difficulty, if at all, with 
the one is comparatively simple with the other. 
If only one can be bouglit, the 1-inoh map is 
preferable, with contours, and mishaded. 

Contours.— The first thing to be done with 
the map ia to study carefully the various symbols 
used and to verify by actual field work the 


you where to place the layers. To make the 
hill appear higher, bits of cardboard can be 
placed between the different layers and fixed 
with glue. If now the stepwise arrangement is 
smoothly covered over with clay or plasticine, 
the effect ia extremely natural. (3) Make for 
yourself with clay or plasticine on a sheet of 
paper a model, as like the original as you can, 
of the same hill. Cut it across in a definite 
direction, and examine the section you have made. 
The tw’o halves can easily be joined up again 
and another section drawn afterwards. (4) Draw 
a section of the hill from the map itself. You 
don’t need to draw an actual line on the map. 
Lay a strip of paper along the line of section. 
Mark on it the points where it cuts the contour 
lines, numbt^riiig tlie contours as you mark 
them. Transfer these points to a sheet of paper, 
preferably a ruled sheet for the first attempt, 
as it saves time. At each point raise a perpen- 
dicular, the height to depend on the height of 
the contour lino. Join tiiese points by a con- 
tinuous line, and the section is made. Try the 
effect of different rulings. The appearance will 
be somewhat as shown (Fig. 1). 

With a little calculation you can make a section 
whose vertical and horizontal scales are the 



accuracy of the information conveyed. The 
understanding of contours, or linos which join 
all points having the same elevation, is of the 
utmost importance. A set of closed contours 
round a hill is possibly the simplest to start with, 
and ought to be carefully studied. Four exor- 
cises may be done with that end in view. 
(1) Copy out the contour lines of the hill on 
to a sheet of paper by means of tracing paper. 
Then colour in varying shades of brown. Make 
the inside ring, which includes the top, very 
dark brown ; down to the next contour will bo 
lighter, and so on. This gives a very effective 
impremion of height. (2) Copy the contours 
in pairs on to sheets of cardboard (cardboard 
hoxee are quite satisfactory) ; if you number 
the contour lines in order, then the first sheet 
wiU have Nos. 1 and 2, the next sheet Nos. 2 and 
3, the next 3 and 4, and so on. Cut out the card- 
board along the outer of the two contours ; then 
the leAioete can be superimposed, so that the hill 
,nll stand out in reli^. The inner line will show 


same ; note how absurdly low the hill appears. 
Sometimes., when evening has hidden everything 
but the skyline, you may see your section re- 
vealed agaiiivSt the sky. 

Section-drawing is best done on the 6-inch map. 
In the 1 -inch map thescale is too small to give any 
effect ; in that csiso the whole figure ought to be 
enlarged to scale. 

The work here described can of course be 
done for a valley or any part of the map, but 
the making of models need not be attempted 
for anything complicated. 

A useful variant of the section drawing is to 
show the gradient of a road (turnings may bo 
marked on your section by a T), or the actual 
slope in going up a hill in a zigzag fashion. 

Road, Rail, and River . • — ^You may set yourself 
a number of other exercisep on the map, such as s 
Find the distance as the crow files between two 
prominent points. Find the length of a road by 
thread measurement, and estimate its 
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from a oyolist’s point of view, the nature of its 
surface, its hilliness, or the reverse. In the case 
of rivers find the length by using a thread. 
From the rate at which the contour lines are 
out tell if it is rapid or the reverse. What is 
Us breadth ? Where are the bridges ? Account, 
if you can, for the position of these, for a bridge 
is not set down at haphazard. Does a road run 
alongside the river ? Examine all the roads and 
railways to see for yourself how they follow the 
lines of least resistance. Is there an instance 
in your map of a road, a river, and a railway 
running close to each other ? If you had to 
connect two points in your map, choose the 
easiest route for a rood. Why are the points 
not already connected ? 

Trace out the parishes, and observe whore the 
boundaries lie. Mark out your own parish in red 
ink, and calculate its area by using squared 
tracing paper, or by means of car>K)n paper 
transferring it on to squared paper. Find out 
the total area of your map. Also with a largo 
scale map trace out your county, and find its 
area. What proportion is your parish of tlio 
total county area ? What is the general lie of 
the land in your map ? If there are any promi- 
nent hills, do they reach approximately the same 
height ? In many parts of the country the hills 
exhibit a trend, as shown in sketch (Fig. 2). 



Fio. 2. 

Can you find anything corresponding to this 
in your map 7 If so, what conclusion C€ui you 
draw 7 

Select one of the hills. Mark out the easiest 
route to climb it. Try to describe from your 
map the view you would have from its summit, 
the other hills visible, the character of the land, 
the rivers, roads, hamlets, &c. Verify your 
couclusion by actual observation. Describe the 
appearance of the landscape if fog or mist rose 
^to a height of 300 feet, 400 feet, and the like. 
What height of mist would be required to make 
your hill appear an island ? 

Examine the names of pleuies on your map. 
How many can you find that show evidence of 
Celtic, OP Scandinavian, or Saxon, or Roman 
origin 7 Is there a preponderance of any of 
these 7 If so, you have a clue to the history of 
your district. But remember that the so-called 
derivation of place-names is often fanciful and 
inaccurate. What other historical interest does 
your district contain ? 

If you have access to statistics from census 
returns, find the population of your own and sur- 
rounding parishes, calculate the population per 


square mile, and on a tracing of these parishes 
colour or shade the parishes to show density of 
population, and also represent by the number of 
dots in 1 - inch squares. If one of the parishes is of 
outstanding density, how do you account for it 7 

Can you write across your map the districts 
under crops, under pasture, mainly devoted 
to roaring stock, the fruit-growing areas, the 
manufacturing parts 7 Account for the divi- 
sion as far as you can. 

Examine the shape of your parish and the 
position of the parish church. It is often found 
that the parishes are long rectangles with the 
village containing the parish church situated 
on a geological formation supplying plenty of 
water, with poorer land extending for some miles 
on either side. The villages may then lie near 
each other in a lino, each with its own parish 
church, and the centre of its own parish life. 
Is this the case with your own parish? If not, 
can you account for its shape and extent? 

Map-making. — ^This only gives a general idea 
of the amount of work that can be done with 
the local survey maps. You may also find it 
possible to do something in the way of map- 
making. The simplest kind of work of this 
nature is to find first of all the length of your 
step ; then by counting steps along a straight 
bit of road you can find the distance you have 
gone ; at stated intervals you can find the com- 
pass-bearing of churches, houses, hill-tops, &c. 
Then by a drawing to scale you can make a 
plan of your own work, which will then appear 
somewhat as follows : (Fig. 3). 



From this exercise you may go on to more 
elaborate work, involving the use of the Plane 
Table or the Theodolite, 

It is an easy matter by means of the Plane 
Table or the Theodolite or the simpler form of 
instrument called the Anglemeter to find the 
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breadth of. a river. The diagram shows clearly 
the method (Fig. 4). 



problem, then, is to measure either angle or 
angle X. 

Now a piece of cardboard with one 

straight edge, as long a piece as you can get 
(Pig. 6) . Ride a line paurallel to the top edge. At 
each end of the line glue a rectangular piece of 





8 

3 


Fig. 6. 


To Find Latitude and Longitude.— All th^ 

results must be chocked by comparison with 
the map. If you look at the map you will find 
that tho latitude and longitude are given. It 
is possible without any elaborate apparatus to 
find these with approximate accuracy. It is 
easiest to find the latitude from the Pole Star. 
The theory will bo plain from the figure (Fig. 5). 



If the observer is at A, the centre of the earth is 
straight below him — t.e. along AO ; if he looks 
straight overhead, his line will be AZ to the 
aenith ; his horizon will be along the line HH. 
The latitude is tho angle EOA, marked L in the 
figure. The Pole Star is straight above the 
Pole. (This is accurate enough for our pujqwse.) 
The distance of the Pole Star is so groat that the 
fines from A to PS and from NP to PS are 
parallel. Therefore tho angles marked X are 
equal. Now the two angles L and which 
are their complements are also equal. The 


cardboard prepared thus. Cut them the same 
size, and cut them half through tho centre, so that 
they may be folded up at right angles. Make 
an eye hole in the one, and cut a V-shaped notch 
in the other. In the upper 
edge of the cardboard cut throe 
notches. Hang a loop of thread 
over the cardboard, and fasten 
a weight at the end, so that it 
may hang from one of the 
notches. Then pf)int tho card- 
board at tho Polo Star, look- 
ing through the eye hole and 
getting th(5 star in tho cenfro 
of the V. Grasp the (Jiread as it hangs down, 
and mark its position. Repeat this for each of 
the throe notches. Tho position when pointing 
to the star is as in diagram (Fig. 7). As the 
thread hangs downwards the dotted line points 
to the zenith, and the angle marked X is the 
angle X of Fig. 1 . This angle can be measured 
with a protractor, taking the average of the 
three results. Subtrac;ting from ?K)* gives U or 
L. Compare your result with the latitude as 
given in your map. 

With a sextant of course the altitude of the 
Pole Star can bo found without any trouble. 

The finding of your lt)ngitudo is a question 
simply of finding the local noon. As the sun 
appears to travel round the heavens in twenty- 
four hours, it describes 360® per day — i.e. 15* 
per hour, or 4 minutes for every degree of 
longitude. If, then, you find the time when the 
sun is ex£M5tly due south you have found local 
noon. A correction must be made according as 
tho sun is before or after the clock ; this can * 
bo found from Whitaker^ s Almanack, If, then, 
your local noon is, say, four minutes past twelve, 
that means that it is four minutes since the sup 
was due south at Greenwich, and therefore the 
earth has rotated one degree. Your longitude 
is accordingly 1® west of Greenwich. This will 
give you the principle on which the finding of 
longitude is based. 

Weaiher , — A good deal can be done locally in 
the study of weather. is generally possible 
to discover the monthly rainfall as given by 
some lo<^ rain-gauge. This can be represented 
on a diagram, the rcunfall for the difierent 
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months being represented by columns of corre- 
sponding height. Compare this, if you can, with 
the rainfall in other parts of your own county. 
If there are any marked differences, there is a 
reason which ought to bo sought out. Compare 
also with the rainfall of other parts of the 
country. Certain winds are more likely to be 
rain-bearing than others. Which are they ? 

It is important to know the direction of the 
prevailing winds ; this can only be done by 
keeping note of them over some considerable 
time or making use of the labours of others 
in that direction. Do those winds reach you 
after passing over some considerable stretch of 
country, or do they come straight from the sea ? 
And in your district are they blowing over rising 
ground or not ? This is an important factor. 

A knowledge of the temperature is also 
important. You ought to be able to toll 
whether the seasonal range is great or the 
reverse, and similarly with the daily range. It 
is a useful exercise to keep a record of the daily 
maximum and minimum temperatures and the 
moan of these. The mean may bo recorded as 
a graph on squared paper, and on the same paper 
may be put the mean temperature of some other 
place. Many daily papers give a list of such 
places. If you are inland, choose for comparison 
a place at the seaside, and vice versa. Even 
in the course of a month or two you may get 
instructive results, but such a comparison to bo 
of real value ought to be carried on over at 
least a year. Otherwise you must take for 
granted the statements of other people ; but 
the practical exorcise is of groat value, and the 
more of such exercises you can do for yourself 
the better a geographer you will be. For one 
of the aims of geography is disciplinary, and 
results in a <;ortain habit or attitude of mind, 
which such exercises foster. 

These details have an obvious connection with 
the occupations of the people on the land, and 
this connection should be worked out as far as 
possible. 

County Topography The county area has 

already been brought in to some extent, and 
some study of this can be made. You have 
already found its area. Kow examine its 
boundaries. See if the area includes a river- 
basin (or more than one). This is a common 
type of county, and such a unit is one of the 
most natural divisions of the country. For 
within the basin there are» as a ru]e> no great 
difficulties of communication, and the river itself 
plays many useful functions. You will probably 
find that the boundary of your county is along 
the water-parting. If it diverges from it, there 
wiU be some historical or geographical reason 
lor this. A few counties have a river as their 
boundary ; for this ^here is a historical ex* 
planation. 9 

Look at the site of the county town. Ho^ 
did it come to be there ? Is it still the largest 


town in the county ? Is it increasing in popu- 
lation ? In answer to these questions there are 
definite reasons to be given, which you will 
probably discover quite readily when once you 
begin to formulate them. 

Compare the density of population with that of 
other counties. If there is a fishing population, 
where are the fishing grounds, and why are they 
there ? If there are any manufacturers in your 
county, state as definitely as you can the reasons 
for their being where they are. The general 
reasons are the existence of a coal-field, the 
presence of iron, convenience of situation for 
the introduction of raw material and for the 
disposal of the manufocturotl articles. There 
will be other occupations in the county ; name as 
many as you can. Tell what goods are exported 
from the county and imported into it, and give 
as far as you can the sources of the imports and 
the destinations of the exports. 

With these facts in your mind consider the 
means of transport. If your county is on the 
coast, then sea-borne commerce may be of the 
greatot importance, and the distribution of the 
towns may bear a definite relation to the coast. 

River and canal traffic may account for a good 
deal of the commerce of the county. In many 
cases industries flourish in proportion as there 
are canals as cheap means of bringing raw 
material to tho neighbourhood. 

Then there ore railways and roads. Notice 
whether these follow certain lines. See if 
conmiunication is equally good in every direc- 
tion from your neigh boiirhotKl. If there is 
a trend in one direction, notice whether there 
are geographical obstacles in other directions. 
Possibly important towns have to be connected 
by road or rail when there are no natural lines 
of communication between them. In that case 
observe how the difficulties have been overcome. 

Where do people go usually for their holidays ? 
Are there any health resorts which have grown 
up to meet tho needs of the industrial popula- 
tion ? If 80, what considerations have deter- 
mined tho growth of tho resort in tho place 
where it is ? 

SUta of Towns , — ^You will find that many, 
indeed most of the towns or villages in the 
county are situated in places which have 
numerous advantages of situation ; many roads 
may radiate from a town, a canal may run 
through it, the railway passes through it. 
minerals may be at its doors, it may be a natural 
centre for the collection and distribution of local 
products. But often the site is not now the 
most convenient. In that case there must 
have been some historical grounds for its present 
position, reasons for its place which have been 
gradually losing their weight. Still the town 
may prosper. For once anything is established, 
there is a tendency for it to perpetuate its 
existence. Vested interests are established. 
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which, oiico ostabliBhod, are difficult to dislodge. 
Capital has been sunk, trades grow up in the 
locality, costly arrangements are made for food 
supply being brought. These things cannot be 
overturned without great sacrifice, and the 
result often is that plans are made to overcome 
the disadvantages which have arisen with 
altered conditions. This is what is known as 
geographical momentum or inertia. You may 
be able to give some examples from your county. 
It is often easy to find examples on a small scale. 
The local post-office may now bo in a side street 
which was once the main thoroughfare till other 
roads were wwlened or other quarters became 
more fashionable. Thtire may bo a railway 
junction near which might with more advantage 
have been situated elsewhere hod not some 
original difficulty about acquiring land pre- 
vented the ideal site being chosen. Though 
that difficulty may disappear, the junction may 
not have been changed. The search for samples 
of such inertia is a very instructive one. 

The above sketch gives in outline the sort of 
geographical work that may be done locally ; 
and without a foundation of this kind geography 
loses a large part of its value. liut geograjihy 
does not end at homo, and it is now necessary 
to take a wider view. 

The Earth. — ^The hypotheses dealing with the 
(nigin of the earth lie beyond the scope of 
geography. The shape has been the subject of 
investigation along many lines. The doctrine 
that the earth is flat gave way long ago. That 
it bulges at the Equator and is flattened at the 
Poles was first suggested by Newton, who 
reasoned from the rotation of the earth. This 
does not exhaust the question. The southern 
hemisphere differs from the northern, and 
probably the Equator is not a true circle. As 
has been said, “ The earth is earth-shaped.” 

The most striking fact to be noticed on looking 
at the globe is the great preponderance of water. 
Within recent years a theory of the form of the 
eairth known as the “ tetrahedral theory ” has 
become prominent. It has been widely accepted 
by geographers and geologists, though the ar^- 
ment has been attacked by several physicists 
and mathematicians. The theory, however, seems 
to meet all the essential facts. 

The points for which explanation are sought 
are these : 

1. The distribution of land and water is such 
that there is a laud hemisphere and a water 
hemisphere, as shown by most atlases, but 
better seen on the globe itself. 

2. Most lands taper to a point in a southerly 
direction. 

3. The continents are roughly triangular in 
shape, and so are the oceans. If one may be 
permitted a homely illustration (Pig. 8) • a melon 
is often cut in two by a series of zigzag lines 
round the middle, as in sketch. If now the 


upward-pointing teeth are regarded as oceans, 
and the downward-pointing ones as continents, 
you have the interlocking arrange- 
ment of the land and water of 
the globe ; only there will be but 
three teeth for the seas and three 
for the land. 

4. With one exception, every 
large land mass has <jpposite it 
on the globe a large water mass. 

6. The land is arranged as a 
great ring round a north polar 
ocean, whereas in the southern 
hemisphere the water is arranged in a ring 
round a south polar continent. 

Theoriesas to Shape of the Earth . — In explaining 
these facts the tetrahedral theory starts from the 
sure ground of the original spherical or spheroidal 
shape of tlie earth. This gives the smallest 
possible surface for a given volume. But the 
crust of the earth has become rigid with the 
lapse of ages, while the interior has remained 
fluid in the sense that it flows like a fluid under 
pressure. Now the earth is 
a contracting body, and the 
surface has to collapse to 
accommodate itself to the 
lessening volume. But the 
surface or crust is now more 
t)r loss fixed in an^a, and the 
earth therefore tends to as- 
sume the shape which will 
give the largest possible surface for a given 
volmno. This shape is the tetrahedron. To 
follow t he argument, a model tetrahedron may 
be made from cartlboard or stout paper by 
cutting along the outside lines of the figure and 
folding along the inside lines. You then have 
a four-sided figure bounded by the four faces 
a, 6, c, d, (Pigs. 9 aiul 10.) The figure may be 



out out of soap or modelled from clay. If you 
hold the figure point downwards you have the 
shape that the earth tends to assume. It has 
collapsed along the four faces and ridged itself 
up along the four edges. The water has collected 
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at the lowest points ; that is, the parts nearest 
the centre — i.e, in the faces. Each apex has a sea 
opposite it ; the continents arrange themselves 
round the North Pole, and extend in three lines 
towards the South Pole ; the South Pole itself is 
a land area. The thrro land lines are repre- 
sented by America, Europe and Africa, and Asia 
continued by peninsula and island to Australia. 
The ring of land round the North Pole is broken 
in one place, whore the Atlantic stretches into 
the Arctic, but geological history tells us that 
there used to be a great land area there, and 
even now the depression below the surface of the 
ocean is insignificant. Naturally the relative 
resisting powers of the rocks composing the 
crust have produced departures from true 
tetrahedral symmetry. 

It is along the lines where the crust of the 
earth has been ridged up, and which thus form 
lines of weakness, that there occurs the greatest 
development of volcanic activity and that the 
great earthquake regions of the world are found. 

Further investigation of the theory would bo 
out of place here, but so far as the facts of the 
earth’s form are concerned, they are as stated, 
whatever theory may be adduced in explanation 
of them. 

Distribution of Mountains. — Of the land 
forms of the earth the greatest mountain mass 
occurs in Asia, structurally continuous with 
the Caucasus, the Alps, the Sierra Nevada, and 
the Atlas Mountains in North Africa. They 
aro young mountains ridged up by pressure 
against the older land blocks which sTirvivo in 
wom-down plateaux. The effect of the groat 
land mass of Asia on climatic conditions will 
be discussed later. 

North and South America present similar 
features — a high mountain system along tho 
west coast, a central plain, and another system 
of mountains in the east. Tho eastern moun- 
tains were probably built up of material derived 
from land stretching into the Atlantic, and in 
each case the central plain was once under the 
sea. To some extent the structure of Australia 
corresponds to that of America, but with the 
arrangement reversed. Tho mountains are to 
the west, and the east possesses the lower ancient 
plateau. There is a great central plain, but 
it was never entirely covered by tho sea ; and 
the eastern mountains are geologically different 
in history from the Andes. 

Africa, excluding the Atlas Mountains, con- 
sists essentially of an elevated plain, descending 
in terraces to the sea. This has meant great 
difficulty in commerce, for though tho rivers 
are navigable for long distances onco you got 
inland, they enter the sea by great series of 
rapids which are not navigable ; and railways 
have great engineering difficulties to overcome 
before they surmouiit tho terraces and reach 
the undulating plain above. 

Elevation above the sea is one important 


factor in tho climate and habitability of the 
land. For every 270 feet of elevation there is a 
fall in temperature of 1® F. Thus high land 
in temperate regions may become too cold for 
human occupation, and on the other hand, high 
land in equatorial regions may become cool 
enough to be habitable even by white races. 
To take one example, Quito, in South America, 
is just on the Equator, but it is at an elevation 
of nearly two miles above the sea and its tem- 
perature month by month remains practically 
at 55® F. 

Coastal Types . — ^The meeting-place of land 
anfi sea gives rise to various types of sea coast. 
A distinction of the utmost importance is that 
between ‘‘ Atlantic ” and “ Pacific ” types. The 
Pacific type is tho more simple. Here the moun- 
tain chains lio parallel to tho coast, and if there 
has boon any submorgonco of the land, the 
submerged area shows as long lines of islands 
arranged in festoons. 

With the Atlantic type tho trend of tho moun- 
tains bears no relation to tho direction of tho 
coast, and the coast becomes more varied and 
advantageous to man. This division of typos 
extends to all tho continents. In Australia 
tho oastem coast is Pacific in type, the others 
aro Atlantic. 

Some coastal indentations are great wide 
sweeps inland, like the Great Australian Bight. 
These seem to owe their origin to the subsidence 
of land that once stretched across them. Long 
narrow inlets called rias are due to the sub- 
mergence of old land valleys. They are often 
known by other names ; the terminology, in- 
deed, is not in a satisfactory state. Bantry Bay 
and tho others on tho south-w(ist coast of Ireland 
are rias. A fiord is a long narrow opening with 
many branches, which is shallower at the mouth 
than farther inland, such as the fiords of Norway 
and many of the west Scottish lochs. The ex- 
planation of these is by no means agreed upon 
as yet. They occur in tablelands that have 
been much fractured and then partly submerged, 
and they show evidence of having suffered 
glacial action. 

The submergence of the land may go so far 
as to produce very complex coasts, with many 
peninsulas, bays, gulfs, and islands. The Clyde 
firth is an example of this, and would produce 
a still more complex coast were the land to sink 
farther. 

There is a distinct prolongation of the con- 
tinents below tho lovol of the sea. This pro- 
longation is known as the continental shelf. It 
varies in size in different parts of the globe. 
This shelf is extremely narrow round Africa ; it 
is broader on the oast than on tho west of 
America, and moludes all Hudson Bay. ^ In 
the north-west of Europe it includes the North 
Sea and extends far ^yond Britain. Islands 
rising from the continental shelf are continental 
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islands. It is a most instruotive exercise to 
draw a section across the North Sea and Britain 
out to the deep water of the Atlantic. An oro- 
graphical map of Europe will give you suflfli- 
oient detail for the purpose. If you draw the 
section on stiff paper or cardboard and out it out 
and stand it up you will have an excellent im- 
pression of the difference between the continental 
area and the oceanic. The shallowness of the 
North Sea is remarkable, and not easy to realise. 
Only the deep Norwegian gulf is more than 
600 feet deep. Either your local railway station 
or someone near has a platform more than 200 
yards long. Then that platform, if stuck on 
end anywhere in the North Sea, would be seen 
above the water. 

Atmospheric Circulation. — In a study of 
geography one of the prime essentials is a know- 
ledge of the fundamental circulation of the at- 
mosphere due to the fact that the earth is a 
planet rotating on its own axis and at the same 
time revolving round- the sun. From this we 
have what are Icnown as Planetary Winds. An 
imderstanding of those and an acquaintance with 
the configuration of the main land masses will go 
a long way to making clear a large amount of 
geographical material, from questions of climate 
through those of flora and fauna even up to 
those of the development of civilisation in the 
races of mankind. 

Consider the state of affairs on one particular 
day, the Vernal Equinox. The sun is din^ctly 
over the Equator, with the result that the 
equatorial bolt of the atmosphere gets very 
much heated up: it expands, becomes lighter, 
and consequently there is a flow of heavier air 
displacing it from the north and south. This 
heavier air in its turn becomes heated and rises. 
In this way a constant flow of air is kept up, 
blowing towards the Equator. Owing to the 
rotation of the earth this flow does not produce 
due north and south winds ; the air that comes 
from northern and southern latitudes is rotating 
more slowly than the Equator, towards which it 
is moving, and this produces the impression to 
an observer that the wind is coming from the 
north-east and the south-east. 

These winds, coming as they do from a colder 
to a warmer part of the earth’s surface, are 
growing warmer as they move, and therefore 
capable of holding more moisture. They are 
thus, except for some special reason, drying 
winds. They blow with great regularity, and 
are known as the “ Trade Winds.” 

Meantime the air at the Equator has been 
rising, and expanding with the diminished pres- 
sure. This produces cooling and inability to 
hold as much moisture as formerly. There 
is thus a state of heavy rainfall in the region 
of the Equator, known as the equatorial rain- 
belt. 

This rising air flows out from the Equator in 
the upper regions of the atmosphere, and about 


latitude 28* north and south the additional 
atmospheric pressure produced by this upper 
layer has the effect of checking the flow of air 
towards the Equator, and inducing instead a 
flow polewards from the region of high pressure. 

These winds would be due south winds in the 
northern hemisphere and due north winds in 
the southern, but for the foot that they are 
moving from a quickly rotating part of the earth 
to one moving less quioldy. They therefore 
have their motion deflected so as to become 
south-west and north-west winds respectively. 
The latter are often known as the “ Brave West 
Winds,” and the datitu<ic8 in which they blow 
are known as the “ Roaring Forties.” 

They are not so regular as the trade winds, 
and are the very reverse of drying winds. Com- 
ing from a warmer to a colder part of the globe 
they become cooler, less able to retain moisture, 
and therefore they aro, as a rule, rainy winds. A 
common name fur them is the “ Anti-trades.” 

Thus at the Vernal Equinox the globe may 
be divided into tho following regions. First, a 
belt of calms along the Equator, in a region of 
low pressure, and therefore very rainy ; second, 
two trade-wind regions, with steady drying 
winds ; third, beyond the tnide winds two areas 
of high pressure, oalin, free from rains ; fourth, 
regions where tho i)rovailing winds are westerly, 
irregular in tlie north, more regular in tho 
southern hoinisphore, and rainy. Beyond these 
regions are other bolts of calm, and, lastly, tho 
polar winds. 

This is tho state of affairs at that one time. 
On that day an observer standing on the Equator 
would have tho sun directly overhead at noon ; 
but on tho following noon he would not find 
tho sun directly overhead, unless he were to 
move some twenty miles north before noon. 
And the same holds good every day until mid- 
summer day. To havo the sun directly over- 
head at noon, ho must keep moving steadily 
northwards. 

Seasonal Movement of Circulalion , — But os 
the whole atmospheric circulation that has been 
described depends entirely on the heating effect 
of tho sun, it follows that the whole scheme of 
circulation — rain -bolt, trade winds, and all the 
rest — move steadily northwards until mid- 
summer day. It then begins to retreat until 
on midwinter day it has taken up its most 
southerly position. It ought to be mentioned 
that the movement lags somewhat behind the 
sun, and that therefore the Equator itself is 
never outside the area of the rain-belt. 

This seasonal movement is of tho greatest 
oonsequenoe. The Equator is in a region of 
perpetual rain, beyond it to the north is a region 
whero there are heavy rains in summer beoaxise 
it is in the equatorial rain -belt for a season, but 
where tho drjring trade winds blow in the winter; 
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then you come to a region that is never out of 
the trade-wind region^ and next to that a region 
just at the edge of the trade-wind belt, so near 
the edge that in winter the seasonal movement 
of the air system brings the wot westerly winds 
down to it, giving it a summer that is dry and 
warm, and a winter that is wet but mild. Then 
comes a region that is permanently under tho 
influence of the anti-trades. 

One other fact of the first order of magnitude 
has to be stated in connection with tho atmos- 
pheric circulation, though in doing so we are 
departing from the planetary winds to winds 
which owe their importance to the configuration 
of land and water on the globe. The great 
central land mass of Asia, when tho sun is in 
the region of the Tropic of Cancer, gets very hot, 
the air rises as it does all along the equatorial 
rain -belt, and colder winds blow in. This is just 
as in the case of the trade winds, but this time 
the place of diminishod air-pressuro is farther 
to the north, and the trade winds of the Indian 
Ocean cross the Equator, change their direction 
for the same reason that makes the trade winds 
south-east and not south, or rather that makes 
the Brave West Winds north-west and not north, 
and blow over India as the south-west monsoon 
In winter the wind appears as the usual north- 
east trade, but crossing the Equator and be- 
coming a north-west monsoon. Thus in the 
Indian Ocean the winds blow in exactly oppo- 
site directions from November to April and from 
May to October. 

We must next turn to the influence of moun- 
tains on rainfall. It is a common saying that 
hills draw tho rain, but this attraction is not 
exactly what it is commonly supposed to be. The 
real fact is this, that when wind in its passage 
across the earth’s surface encounters mountains, 
it must ascend in order to cross the barrier. 
But this ascent means expansion, and expansion 
means cooling, and cooling means inability to 
hold as much moisture aa formerly. Clouds are 
formed, and rain falls. This is the reason of tho 
greater rainfall in mountainous districts. 

Regions of Great Rainfall, etc.>-Now that we 
have discussed the planetary circulation of tho 
atmosphere and found also tho relation between 
mountains and rainfall, open a map of the world 
end see how much information you have gained. 

1. You may at once mark out all the regions 
of excessive rainfall. These ere along the 
Equator in South America, in Africa, in the 
islands to the north of Australia. There is also 
a great rainfall where the south-west monsoon, 
laden with moisture from the Indian Ocean, 
strikes the highlands to the north of India. 

This equatorial region of great rain and high 
temperature is naturally the great region of 
vegetation. The dense tropical forests produce 
many plants useful to man. Since vegetation 
10 at its maximum here, it is not at all adapted 
to being a home of man ; indeed the forests are 


practically impenetrable except along tho rivers, 
and it is here that animals that Jivo in trees have 
their habitation. 

2. You will find great desert areas in tho trade- 
wind bolts, unless the winds happen to strike 
high land in their course. Thus are explained 
the Sahara and the Kalahari’ Desert in Africa, 
the Desert of Atacama in South America, and the 
desert of Australia. The term trcule wind is 
generally confined to tho winds that blow over 
the ocean ; the presence of land introduces an 
element of uncertainty and of complexity. But 
this desert area is charactoristio of tho trade- 
wind regions. In Australia the wind is deprived 
of its moisture in its passage over tho western 
mountains, and the whole interior is rainless. 
In South America the trade winds blow across 
the continent, parting with some moisture on 
their way, but bringing the greatest rainfall to 
the eastern slopes of the Andes, leaving the 
Desert of Atacama between the western (dopes 
and the Pacific. 

The Sahara is only part of a great desert area 
stretching through Arabia, Persia, Afghanistan, 
and through Central Asia almost to the Pacific. 
Her© the explanation is of the same type. When 
the sun is farthest south, tho wind blows towards 
the Equator, as in tho trade-wind areas — though 
it passes south of the Equator and is known as a 
monsoon. It is then blowing from land to sea 
and from cold to warm as far as its course over 
Asia is concerned ; that is, it is a drying wind. 
When the sun is farthest north, the rain-bearing 
monsoon blows, but it has lost ell its moisttiro 
on the highlands to tho south before it reaches 
Central Asia. 

3. The next area both north and south of tho 
trado winds is an area that has winter rains and 
summer drought. These areas, from the best 
known and most developed, are known as 
Mediterranean lands ; tho climate is called the 
Mediterranean climate. The lands are near 
enough tho Tropics to be warm in winter and 
hot in summer. 

Climate and Productivity . — ^The influence on 
the productions is bound to be very great, and 
certain trees are t3rpically Mediterranean in 
their character, such as the olive, peach, orange 
and lemon, tho vine, the sweet chestnut, tho 
mulberry. Those all have some characteristic 
which enables them to resist the drought of 
summer. They may have deep roots which 
penetrate beyond the usual parched grotind, 
their leaves are dun-ooloured to exclude the 
actinic rays of the sun, they may present their 
edges to tho sun, they are glossy and gummy 
to allow the minimum of evaporation. Wheat 
sown in autumn ripens with the beginning of the 
drought ; alfa (esparto) grass^ is grown, and in 
sheltered, well-irrigated vaUeya rice of excellent 
quality can be produced- 

Mediterranean climate is found not only 
along the Mediterranean coasts, but in all other 

23 a 
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regions north and south of the Equator that have 
winter rains. Typical regions of this kind are ; 
California^ Chile, South Africa, the South-West 
and South-East of Australia. 

4. Farther on, towards both Polos, there next 
come the Temperate Zones, with their westerly 
winds, producing a great quantity of vegetation, 
with deciduous trees shading off into the conifers 
of colder latitudes, immense forests which have 
had to bo cleared by the agency of man, and 
with climate adapted in varying degrees to the 
cultivation of the cereals which are a great 
mainstay of his life. As the land of the globe lies 
mostly in the northern hemisphere, it is in that 
hemisphere that the greatest development of 
the temperate region occurs. 

Beyond the conifers come the barren Tundras 
of the extreme limits of the continents, great 
desert areas, not from want of water but from 
want of warmth. 

The Oceans. — Land forms have now been 
discussed, and the relation between atmospheric 
circulation and climate. There remains the 
ocean. 

With one exception, the oceans and seas, &c., 
forming the hydrosphere are continuous ; t.e. 
it is possible to go from one point on the ocean 
to another without crossing land. The one ex- 
ception is the Caspian, and evidence shows that 
its separation is comparatively recent. Its 
recent junction with the rest of the ocean was 
not with the Black Sea, as might naturally be 
thought, but with the Arctic across the Russian 
plain. 

The division of the water into oceans is con- 
venient. The Southern Ocean extends round 
the world, and its waters wash the Antarctic 
land. The Pacific is by far the largest, con- 
taining an area as large os all the land of the 
globe. The Atlantic is the ocean towards which 
most of the land of the globe leans ; North and 
South America, for example, turn their back on 
the Pacific. The result is that an enormous 
amount of river drainage takes place into the 
Atlantic and its connected seas ; it is into the 
Atlantic that the rivers lead men, and from the 
Atlantic men are led up the rivers into the heart 
of the land. The Indian Ocean and the Arctic 
complete the list of oceans. 

As a means of communication and as a 
source of food supply the hydrosphere has had 
a profound infiuenoe on the development of 
civilisation. At present, however, we shall 
consider the relation between the ocean, winds, 
and climate. 

The fact that water has a high specific heat 
means a great deal to mankind. An amount 
of heat that would make the earth’s surface 
excessively hot will only slightly warm the 
ocean. On the other hand, when the supply of 
heat is withdrawn, the earth’s surface readily 
parts wit^ the heat it has so easily acquired, 
while the water is very slow in parting with the 


heat it has taken in. The differential heating, 
aiid cooling, of land and sea surfaces gives rise 
to the phenomena of land and sea breezes. In 
the daytime the land is much hotter than the 
sea, the air above the land gets heated and 
expands and grows lighter j the colder air over 
the sea flows in to the land, and the warm air 
rises, thus producing a sea breeze which greatly 
tempers the heat. In the night the land parts 
with its heat rapidly, and is soon colder than the 
sea. The air over the sea is now warmer than 
that over the land, and there is a flow of air 
from land to sea. In the early days of civi- 
lisation this off-shore wind during the night 
made navigation less dangerous and encouraged 
the primitive voyagers of the Mediterranean to 
undertake exploits that otherwise they would 
never have dared. 

There is also a setisonal effect of the same 
nature, so that in summer lands near the sea 
have a cool ocean in their neighbourhood, 
wheroas in winter they are in proximity to an 
ocean warmer than the land. The ocean’s slow 
seasonal change of temperature means that 
lands that come under its influence have a 
climate whose changes of temperature are less 
extreme than farther inland. Tliis is the great 
difference between continental and instilar 
climates. The mean temperature of Limerick 
in January is about 41®, in July it is about 60®. 
The mean temperature of Moscow ranges from 
about 14® to about 72®. And the contrast be- 
tween the actual maxima and minima is much 
greater. 

Naturally, too, the rainfall of lands near the 
ocean is in general much greater than that of 
continental lands in this sense of the word. 

Ocean CurretUs . — But there is more than this 
to be said. If you compare the climate of 
Britain with that of Labrador within the same 
degrees of latitude you will find that whereas 
the west coast of Britain has a winter tempera- 
ture of somewhere in the neighbourhood of 
40®, that of Labrador is somewhere in the neigh- 
bourhood of 0® F. This leads us to the question 
of the ocean currents. 

These currents follow generally the same 
direction as the prevailing currents of the at- 
mosphere. Other causes contribute to the 
ocean’s motion, but the chief cause is the steady 
blowing of the winds over its surface. Their 
actual course is sufficient to show this. 

The currents of the Atlantic have been the 
most studied, and may be taken as largely 
typical. The trade winds north and south of 
the Equator blow the waters of the Atlantic in 
a relatively rapid current in the same direction. 
They therefore converge on the West Indies 
between North and South America and become 
heaped up there. They have to escape in some 
direction, and some of the piled^^up waters find 
a way out along the belt of calms at the Equator. 
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This is known as the Counter Equatorial Current, 
which of! the coast of Africa becomes known 
as the Guinea Current. Some of the water 
enters the Gulf of Mexico, becomes enormously 
heated there, and passes out round the penin- 
sula of Florida as the Gulf Stream. This stream 
comes under the influence of the anti-trades 
and makes its way across the Atlcuitic, but by 
the time it leaves the coast of North America 
it has ceased to be distinguishable from the 
general drift of the waters of the Atlantic, Still 
more of the water passes round the outside of 
Florida and is driven by the anti-trades across 
the Atlantic, the waters of the Gulf Stream 
mingling with it. It is a warm current and 
Bux^plies the wind with a great amount of mois- 
ture. As it nears the shores of the Atlantic it 
divides into three. Off the coast of Portugal 
part of it is deflected and goes again southward 
and once more is caught by the trade winds. 
Another part goes past Britain, makes its way 
along Scandinavia, and enters the Arctic Ocean. 
Though warm, it is very salt, and is heavy 
enough to sink below the cold water there. 
The third branch is deflected by the island of 
Iceland, and skirts the southern point of Green- 
land. Meantime the cold water of the Arctic 
escapes past Spitzbergen and travels round 
Greenland. From the west of Greenland a cold 
current is blown by the prevailing wind down 
the coast of Labrador, bringing icoliergs with it. 
Off Newfoundland it meets the Gulf Stream, 
and the mingling of cold and warm water 
causes the well-known fogs off the Banks of 
Newfoundland. 

The South Equatorial Current, flowing under 
the impulse of the trade wind towards America, 
does not all accumulate in the Caribbean Sea 
and its neighbourhood; part of it is turned 
southwards by the wedge-shaped eastern coast 
of South America, and flows along the coast 
of Brazil as the warm Brazilian Current, 

Those currents blown across the Atlantic by 
the trade winds receive a large part of their 
water from the welling-up of the cold water from 
the deeps of the ocean ; therefore they begin their 
course as cold currents, warming up as they 
flow, and except where that part of the Counter 
Equatorial Cuwent known as the Guinea Current 
flows along the African coast the waters along 
the west of Africa are cold. This cold water 
on the west of Africa and similarly on the west 
of the other continents explains the absence of 
coral reefs on these coasts. Contrast, for in- 
stance, the Great Barrier Reef of the eastern 
coast of Australia with the absence of coral 
on the west. 

The currents of the Pacific follow on the whole 
a circulation similar to that of the Atlantic. 

In the region of the Brave West Winds there 
is a current flowing trith practically uninter- 
rupted course round the world. 

In the northern hemisphere it is evident that 


with prevailing south-west winds and prevailing 
warm currents in the same direction there must 
be a great contrast between the east and west 
shores of the oceans. Thus Britain emd Van- 
couver, say, are washed by a warm ocean and 
are blown over by warm, rain-bearing winds; 
their climate is moist and equable ; the corre- 
sponding coast of the east of North America 
faces a cold ocean, and therefore the climate is 
rigorous. Even farther south beyond the limit 
of the cold Labrador Current the prevailing 
winds, being westerly and south-westerly, are 
off-shore winds, and the land does not reap the 
benefit of the warm ocean. It is indeed an 
example of a “ continental ’* climate close to 
the sea. 

The Ice Age and Its Effects. — So far, in the 

discussion of winds, currents, and climate, we 
have boon considering the condition of affairs 
at the present time. But this is not a static 
condition, and one profoundly difforeut state 
must be touched on; that is, the time of the 
Groat Ice Age. Geologists tell us that there 
has boon more than one such age, but this is 
apart from our present purpose. For some cause 
that need not be entered on here, there has been, 
in a time comparatively recent from a geological 
point of view, a period when a vast area of the 
northern hemisphere was drowned in ice. The 
time is so recent that the effects have not yet 
worn away, indeed are not yet more than 
slightly modified. And these effects are, some 
of them, of great interest to the geographer. 

At the time of its greatest extent in Europe 
the ice covered the whole of the North Sea, the 
whole of the British Isles except the extreme 
south of England, all Scandinavia and the 
Baltic, and Europe generally almost down to the 
60th parallel — i.e. all the European plain. At 
the same time the glaciers of the Alps and the 
Pyrenees were of groat extent. 

In North America the glaciation was at least 
as extreme. 

A few of the effects may bo mentioned. 

In valleys worn out only by running water 
the course of the river and its tributaries is 
more or less continuous, and the shape of the 
valley tends to bo V-shaped. In glaciated 
valleys there is a discontinuity between the 
river and its tributaries, the tributaries joining 
the main stream in a series of cascades ; and 
there is an equal want of continuity in the main 
stream itself. The valleys are U-shaped, and 
at the top of tho U is a level stretch covered 
with glacial debris of great fertility. 

Sometimes the ice has worn passes in the 
hills that separate two river systems, affording 
valuable means of communication from one 
valley or plain to another. 

Many lakes, too, owe their existence to the 
action of the ioe either in hollowing out the floor 
of the lake or in blocking up* the natural exit 
of the water by morainic deposits or both. The 
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groat lake system of North Amerioa, for instance, 
is a legacy from the Ice Age. 

Influence on Flora and Fauna , — ^But perhaps 
the most important effect of the Ice Age has 
been its influence on flora and fauna, in Europe 
especially. In North America the flora and 
fauna were pushed southward by the advancing 
ice, but as the ice retreated the i^ora and fauna 
crept up again. But the case was different with 
Europe. There flora and fauna were practically 
pushed into the Mediterranean. This accounts 
for the relative paucity of these in Europe com- 
pared with America or Asia. And it has made 
it easier for man to gain and keep a footing in 
Europe. He would have none of the struggle 
for existence with the. larger and more vora- 
cious mammals that would otherwise have been 
his lot. 

It is to be noted too that when man intro- 
duced the flora of Asia and America into Europe, 
it adapted itself naturally to its new environ- 
ment. This confirms the evidence that the 
Ice Age killed it out in Europe ; there seems to 
be no present climatic obstacle to its existt^nce. 

Distribution of Population. — Preceding sec- 
tions are of fundamental importanccj in the 
development of mankind and in tho distribution 
of population. We need not enter here into 
the question of the original home of mankind, 
or trace his evolution through the different 
stages up to and through the Stone Ages to the 
introductioil of the use of metal and the suc- 
ceeding steps in civilisation. Man began as a 
himter and fisher, and came later to the pastoral 
and agricultural stage. During the hunting 
stage the land must have been thinly populated ; 
agriculture indicates a much greater density 
of population. But these points are obviously 
connected With fertility of soil and tho character 
of the flora and fauna, to which again the climate 
is intimately related. 

If the primitive home of mankind was, as 
is commonly held, a Gondwanaland extending 
over the site of tho present Indian Ocean, then 
in the dispersal of mankind migrating peoples 
would find a suitable home in the Mediterranean 
lands. The climate was congenial there, partly 
due to the protecting barrier of the Alps which 
shut off the cold winds from tho north. In 
the course of time as agriculture developed (and 
if, as is probably the case, the climate became 
drier) the Mediterranean race would find out 
the advantage of irrigation, and this implies a 
life as a community where mutual assistance 
can be given. Incidentally it may have 
weakened the acceptance of the family as the 
natural unit and also laid more stress on the 
life of the community than on the individual 
life. 

When man made his way into temperate 
Europe^ he found that the struggle with nature 
was hauler and made a greater strain on his 


powers. This all made for progress; for his 
powers were developed in proportion to the 
demand made on thorn. This Nordic race has 
evolved a distinctive civilisation of its own. In 
it we find that tho family has a higher place as 
a unit than in the Mediterranean lands, for in 
this case the contest with the forest or with 
the sea demands a family rather than a com- 
munal life. 

Influence of Mineral Wealth , — ^But if we look 
at a map showing the density of population in 
Europe we should find at onco that the distribu- 
tion of population is not in full accord with what 
we might expect if our knowledge went no further 
than climate and soil. Places relatively infertile 
and apparently less suitable as a home for man 
have a very dense population. Tlie explanation 
is that still another factor has to be considered ; 
that is, tho presence of mineral wealth. Where 
cool is, there a great population will spring up. 
The Industrial R('volution in which Britain led 
the way, and winch gave to the world the steam 
engine and tlnouse of new inventions in machinery 
and brought the coal and iron fields into greater 
prominence, meant a g<^ographical revolution os 
well. It shifhMl the centre of power from tho 
ngriciiltmal districts to the manufacturing, and 
brought about an enormous increase in and 
redistribution of population. That these ad- 
vantages lay with the N<irdic races in Europe, 
ratlier than with the Mediterranean, has given 
the former an enormous “ pull ** ; whether they 
will keep it as other moans of power are de- 
veloped or discovered is a matter that lies with 
the future. 

Not only has the population been redistri- 
buted ; it has intrant the localisation of industry 
in large towns, which have grown at the expense 
of the rural districts. Tliis essential concen- 
tration of man in largo towns is a comparatively 
recent feature in history, and it may be only 
a transient one. 

The next important mineral to cool and iron 
in the development of Europe is probably salt, 
but other metals and minerals also play their 
part. The absence of great gold-fields has 
meant the absence of those mushroom cities 
which have sprung up in other parts of tho 
world. 

To suifi up, a knowledge of the climate, of the 
character of the land-— its fertility, accessibility, 
and the rest — and of the mineral wealth, supplies 
the key to the present distribution of mankind 
over the globe. With these facts in view a 
rapid survey of different regions of the world 
must now 1^ taken. We shall start with the 
home land, though other methods of attack have 
also much to recommend them, v It is to be 
noted that in all that follows, as indeed in most 
of what has gone heiovef a constant use of the 
map is assumed. A mere reading of the text is 
practically valueless. 
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THE BRITISH ISLES 

With a piece of equared tracing paper you can 
easily calculate from a map the area of the 
British Isles. You will have a little calculation 
to do to find what area each square of your 
tracing paper represents ; the scale given on 
your map enables you to do this. You will find 
that the area of the United Kingdom is about 
121,000 square miles. This in itself has very 
little meaning to the ordinary mind, but com- 
parison with other areas will bo a help. You 
may find out, for example, how many times it is 
bigger than your county. Or you may find out 
the areas of other European countries and com- 
pare these with the area of our own. They can 
be represented in diagrammatic form. Franco 
and Britain are represented below (Fig. !!)• 



Britain comes eighth amongst the countries 
of Europe in order of size. Aiastralia is about 
twenty-five times as large. 

It li(>8 almost entirely within the linos of 60® 
and 00® N. long, and the lines of 0* and 10® W. lat. 
If you take a globe and roll it over the table till 
you have tho land hemisphere uppermost you 
will find that London lies at tho centre. This 
has been of great importance in tho prosperity 
of tho country. With the discovery of America 
Britain came k) occupy the central position in 
the world instead of lying on tho outskirts of 
civilisation. 

It stands on the continental shelf of Europe, 
and this has had something to do with its 
prosperity. For the sea bed has bben sheltered 
from the cold waters of the bottom of tho 
Atlantic and Arctic oceans ; this has meant a 
great deal to the fishing industries, and has meant 
the rearing of a fishing community which forms 
the basis of our sea power. It is the continental 
shelf, moreover, that increases the range of tho 
tides with great advantage to our^orts. 

If you liave drawn a section across the con- 
tinental shelf you will have no difficulty in 
realising that the North Sea may onco have been 
dry land, as indeed it was, for a period that is 
short only in a geological sense, and its sub- 
mergence must have taken place within a com- 
paratively recent time, jud^g from the bones 
of animals, such as the elk and the bear, that 
have been dredged up from the Dogger Bank 
in the centre of the sea. 

Origin of the BrUUh lelee , — The history of the 
changes the land has undergone belongs to the 


domain of geology rather than that of geography, 
but II good many geographical facts find their 
explanation in tho previous history of tho land. 
Here it will suilico to say that the present British 
Isles are derived ultimately from a vanished con- 
tinent lying to the north-west. The edge of the 
Scottish Highlands and of the Hebrides formed 
part of a great Jand stretching from Scandinavia 
to Greenland, variously called Arctis or 
Atlantis by geologists. Along the continental 
edge great changes took place, and after many 
vicissitudes, the last of which has been the 
formation of the Straits of Dover and the 
separation of Britain from Europe, the islands as 
we know them finally appeared. Some of these 
vicissitudes will be referred to later, but it is 
sufiicient to note here the structure which has 
resulted. 

Ireland has been compared to a tea-tray, with 
a rim of mountains enclosing a great plain of 
poor economic resources. Scotland is divided 
into three great divisions : to the north and 
north-west are the Highlands; then comes the 
midland rift valley, separated from the Highlands 
by a sharp line extending from Stonehaven on 
the east coast to Helensburgh on the Clyde; 
next, separated from tho Midland Valley by a 
less well-defined line stretching from Dunbar 
to Girvan, come the Southern Uplands. In 
England the mountains lie also to the north and 
wcjst, the south-east is a plain, and the land lies 
sloping towards Euroi)o. This has been of great 
importance in the history of tho island. 

The mountains are all “ mountains of cir- 
cumdenudation,” that is, that whatover their 
previous history, they have really been elevated 
plains with a slope in one direction or other, and 
that those plains, chiefly by the action of running 
water, have had valleys carved out of them 
until they appear as a system of hills and vcdleys. 
If one at the present time stands on a mountain- 
top in the Highlands tho general appearance of 
the hills will in itself be almost sufficient evidence 
that the land was at one time at the level at 
which one is standing: none of the summits 
stand out conspicuously above the others, and 
one oould easily imagine a vast rain-cloud just 
touching all the mountain-tops. Indeed the 
original mountain structure has been worn down 
to an almost incredible extent. 

Direction of Rivera , — The lie of the land has 
determined the direction of the rivers, and there- 
fore, as is to be expected, most of the large rivers 
flow oast and south-east. There are exceptions, 
perhaps the most interesting being the' Severn 
end the Clyde. In the case of the Severn there 
is evidence to show that the river did not always 
discharge its water into the Bristol Channel, 
but formerly continued its way south-east and 
flowed into what is new the Thames. Then the 
waters of the Severn were “ captured ” by a 
stream which gradually worked its way bcu:k 
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from the Bristol Channel along the foot of the 
Cotswolds. This stream is represented by the 
present Warwick Avon, lliere are many 
examples of ** capture ” of this sort. 

In the case of the Clyde the flow of the river 
is now north-west. If you consult a map you 
will see at the mouth of the Clyde, in a line with 
the river itself, the Gare Loch. Follow this up 
across Loch Long, and you come to Loch Qoil. 
Now there is distinct evidence that before any 
of these lochs came into existence by the sub- 
mergence of the land surface the river Clyde 
actually flowed along the valleys where Loch 
Goil and the Gore Loch now stand, and then 
along the valley of the Clyde, but in a direction 
exactly the reverse of its present one. It may 
have entered the sea by the Firth of Forth or by 
the Tweed valley. You will see from the map 
that the course of the Tweed is in a line with the 
course of the Clyde. The history of the complete 
change in direction of the river is a complex one, 
and a good deal of it depends on conjecture. 
But there seems no doubt that the river originally 
conformed to the general trend of the river 
system, and subsequently changed, to the great 
advantage of Scotland’s prosperity. 

CoaaUline , — Britain is pre-eminently well sup- 
plied in respect of coast-line. A glance at the 
map will show how much indented the coast is. 
This brings every part of the island within easy 
reach of the sea. No part is so much as an 
hour’s journey from the sea for an airman. 
Therefore every part is climatically under the 
influence of the ocean. That means an absence 
of extremes of climate, and gives the maximum 
possibility of open-air work throughout the year. 
You will see from the map that the west coast 
is much more indented than the east. This is 
due to the structure of the land. In the High- 
lands of Scotland, for instance, the grain of the 
land has a north-easterly direction. Mountains 
and valle 5 r 8 run peurallol to this direction. When 
partial submergence took place the sea flowed 
up the valleys and gave the west coast its 
indented appearance. 

But in all p€Wt of the islands there are plenty 
of good harbours formed by river mouths, and 
therefore a goodly choice of situations for ports. 
From these ports the land is opened up by the 
rivers into the interior, and this has made 
export and import easier. North of Glasgow 
there ore no great porta though the inlets are 
many. This is because there is no hinterland 
to these harbours, and communication into the 
interioff is a practical impossibility. But 
Glasgow itself is almost ideally situat^ as a 
great port, facing America, and having behind 
it the richest hinterland in Scotland. You will 
observe, too, how the ports of the east coast of 
Britain face the ports of the Continent ; river 
mouth is opposite river mouth. This is no 
a^dant» and is based on geological history. 


While the North Sea was yet land, the Rhine 
and the Elbe, the Thames and the Yorkshire 
Ouse, were all tributaries of one great river 
flowing northward to some mouth beyond the 
Shetland Islands. Similarly, the Seine and the 
rivers of the south of England were parts of a 
river that flowed along the bed of the English 
Channel to join the sea westward. These facts 
have greatly facilitated intercourse with the 
adjoining lands of the Continent, 

The climate of Britain, os has been said, is 
temperate. One would naturally expect that 
there would be a steady decrease of average 
temperature from south to north. But this is 
not at all the actual condition. The influence 
of the sea and the prevailing winds comes in to 
modify the expected condition. 

Isotherms arc lines drawn connecting places 
where the temperature is the same. Now there 
is an essential difference between the isotherms 
of Britain for January and for July. The July 
isotherms follow more or loss the expected course, 
i.e, they run more or less parallol to the lines 
of latitude (but only more or less). There is 
a general decrease of tempt^raturo from south to 
north. But in January the lines do not follow 
this direction at all. They have a direction 
that is practically north and south. This is 
accounted for by the influence of the sea and the 
worm winds that blow from the south-west. 
Thanks to these influences there is a winter 
“ gulf of warmth ” stretching over the Atlantic 
as far 08 the west coast of Scandinavia. It 
may be instructive to compare the temperatures 
of four typical places, one in the extreme north 
of Scotland, one in the south of England, one in 
the west of Ireland, and one in the heart of the 
country. Selecting (1) Thurso, (2) Isle of 
Wight, (3) Valenria, (4) Derby, they may be 
represented thus vPig. 12) ; 
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You will observe that Thurso, and still more 
Valentie^ have a very high winter temperature 
considering the latitude. Both have a relativdy 
small annual range of temperature. The high- 
est range is at Derby, which is inland, and 
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therefore ae far as it is possible to bo from the 
equalising influence of the sea. 

If you look at a map showing the isotherms 
for January and July, you will see that the 42* 
lino in winter takes a ^nd northward over the 
Irish Sea, owing to the warming influence of the 
sea in winter, and that the 59*^ line takes a 
southward bend in summer owing to the cooling 
influence of the sea in summer. 

There is a very distinct diflerence between the 
west and east of the country as regards rainfall. 
The region of greatest rainfall lies to the west, 
because of the higher land there. The pre- 
vailing winds are westerly, and are laden with 
moisture when they reach this country. When- 
ever they strike the high land in the west they 
are forced to rise and part with their moisture ; 
they therefore continue their course over the 
country as dry winds. The east of the country 
is therefore in the rain shadow of the mountains. 
Those acquainted with the east coast know that 
with a west wind the weather is likely to be dry, 
but an east wind is likely to bring rain ; on the 
west coast the very reverse is the case. The 
part of the country with the greatest range of 
temperature and the lowest rainfall is in the 
counties of Norfolk, Suffolk, and Essex. These 
are therefore the counties that are most suitable 
for the growing of wheat, and it is there that 
wheat-growing reaches its greatest development. 

Influence of Goahfidda on Distribuium of Popu- 
lalion , — ^The Industrial Revolution meant that 
wherever coal-fields are to bo found a great 
population would settle, for it is easier to bring 
the raw material of manufacture to the ooal-fiolds 
than vice versa. There is a tendency nowadays 
to depart from that, and that tendency may be 
accentuated as time goes on. But at present, 
with few exceptions, manufacture is carried on 
in the coal areas. 

Coal is the result of a period in the ph 3 ^ical 
history of Britain very different from the 
present. With a tropical climate and a swampy 
soil, vast forests and jungle grew up and became 
buried in the moist ground or were swept into 
lakes and seas. It is from this material that 
our coal is derived. The whole of the land was 
nohi under those conditions, but a great amount 
of coal which was once laid down has been 
removed from the land through long ckgos of 
erosion. 

Thiis the coal which once covered the whole 
of the Pennine range has been removed, and only 
the coal-fields to each side and to the south have 
been left. In the same way the subsidence of 
the midland valley of Scotland protected the 
coal, and is largely responsible for the wealth of 
Scotland. Unfortunately for Ireland, there was 
no pretection for its coal measures, which once 
stretched over nearly all the area, and which 
have been practically all worn away. 

Coal is by far the most important mineral of 


Britain ; iron, which comes next, is a long way 
behind. The diagram shows the value of the 
coal mined compared with iron (Fig. 13). The 

□ 

Iron. 

Fia. 18. 

other metals of Britain are of so small a relative 
value that they could hardly be shown on the 
same scale at all. 

England and Wales.— PecAures , — The 
high lands, as has been said, are to the north and 
west. The Cheviots form a natural boundary 
between England and Scotland. From these 
a long range — the Pennines— -extends into 
Derbyshire. This has confined the land com- 
munication with Scotland to the two coast lines, 
and of those the east route was much the 
more important in earlier times. The railways 
into Scotland follow one or other of these 
routes. 

The Pennines are breached in places by the 
action of rivers, and these gaps are of groat 
importance in affording communication between 
the industrial centres to the east and west. 
The more important are the Tyne gap and the 
Aire gap, both traversed by railways. Farther 
south the cross railways utilise as much as possible 
the river valleys, but have to make use of 
tunnelling to join the valleys on opposite sides 
of the ridge. 

In Cumberland are the Cumbrian Mountains, 
containing the highest point in England and 
containing the beautiful Lake District. 

The Cambrian Mountains are in Wales. They 
wore the refuge of Celtic tribes who held out 
against the Norman kings. But their conquest 
was rendered cosier by the fact that so many 
water-ways penetrate the heart of the moun- 
tains. 

An important opening, the Midland Gate, 
gives access to the sea at Chester. 

The remaining high land is in Cornwall and 
Devon, also a dielter from invaders, and still 
occupied by a people differing in blood from the 
bulk of the inhabitants of Britain. The china- 
clay derived from the breaking down of the 
granite is transported by sea and canal to the 
Potteries situated on the North Staffordshire 
coal-field. 

The rest of England is essentially plain, but 
the high land of the North and South Downs 
has been of importance historically. 

Originally the south-eastern part of England 
was by much the more important, roughly 
below a line from the Wash to the Bristol 
Channel. It had easy communication with the 
Continent and was the more fertile part. It has 
been called Metropolitan England, because its 
centre of life is unquestionably the- metropolis. 
Only two towns outside London in the whole 
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area have a population of 200>000. Many facts 
show that the whole area looks to London ; it is 
an illustration of this that even from so remote 
a city as Gloucester trains are run to take the 
inhabitants to the London theatres ! 

The people of Metropolitan England are ooou- 
pied in; (1) agriculture — ^the richest wheat- 
lands are in East Anglia ; (2) providing for the 
pleasure of London — ^Brighton has a population 
of over 100,000 ; (3) fishing, as at Yarmouth ; 

(4) navcd construction and defence, as in Ports- 
mouth, Plymouth and Dovonport, and Dover ; 

(5) traffic with the Continent and the rest of the 
world. Southampton has certain advantages. 
Thanks to the Isle of Wight it has double 
tides, one by the Solent and one by Spithead. 
It also gives the shortest land line to London, 
and by taking advantage of this the crowded 
passage through the Strmts of Dover may be 
avoided. Bristol is an important port. It 
first rose to importance as being a port facing 
Ireland, €wid then America ; tobacco, cocoa, and 
West Indian fruits are imported; but Bristol 
has been placed at a disadvantage by the in- 
crease in size of the great liners. 

Tin is still mined in Cornwall. It may be- 
come one of the greatest centres for the supply 
of radium. 

Cities and Towns . — London has long been 
the greatest city in Britain. Its importance 
dates from the time of the Homans. During 
the Saxon invasions London held out so as to 
bar the way to the invaders and thus prevent 
their spreading up the Thames valley. This 
is the explanation of the fact that the Thames in 
every part of its course is a boundary between 
counties ; the invaders had to approach the 
Thames from two opposite sides. London owes 
its site to London Bridge. Beyond it on both 
sides were marshes which prevented approach 
to the river. But from London Bridge roads 
could radiate in all directions, and tho bridge once 
built implies the stoppage of all navigation 
which came from the sea. It is still the centre 
from which roods and railways radiate to all 
ports of the kingdom. It is the centre of govern- 
ment, of law, of Bcience, of art, and of literature. 
Though having no distinctive manufacture, 
it is the largest manufacturing centre in the 
land ; almost one-sixth of all the shipping that 
enters British ports enters London. 

The coal-fields have in little over a century 
transferred the whole balance of population to 
the north and north-west of England, with of 
opurse the exception of London, whose com- 
manding position nothing seems to threaten. 

But Mfi^hester has now become the centre 
of an enormous population engaged in cotton 
mmufacture. This it owes to the coal and 
Wn. to the great port of Liverpool facing 
America, which , was at *first the only source of 
raw cotton, and to the damp climate which 


facilitates the manufacture of the cotton. As 
a seaport Liverpool ranks next to London; it 
is the port not merely of the cotton industry 
but of all the Black Country, and even to some 
extent of the woollen industry. 

The woollen industry is caiTied on in the West 
Biding of Yorkshire. Here Flemish weavers 
settled when driven from their own land, for 
here they could get wool from the sheep of the 
Pennines and soft water for washing it, and 
wator-p{)wer for their looms. Now the power 
is obtained from coal, and most of the wool is 
imported. Leeds is the principal town, but 
there are many others of great importance. 

The chief metal and machinery towns lie 
in the Black Country. Birmingham, the centre 
of these industries, does not itself lie on a coal- 
field ,* it used to draw its power for the smelting 
of iron from the charcoal provided by the Forest 
of Arden. There are numerous important towns 
on the coal-fields, all engaged in some branch 
of iron manufacture. 

Another groat iron town, Barrow, in the Fur- 
ness district of Lancashire, though having rich 
iron ores, is not on a coal-field. 

Near the Black Country are the Potteries, 
in the Trent valley, on tho North Staffordshire 
coal-field. The clay for the pottery was origin- 
ally got locally, but now most of it comes from 
Cornwall and elsewhere. Of the “ five towns ’* 
Stoke is the chief. 

In Cheshire salt is found. The presence of 
millstone grit for making grindstones made 
Sheffield important as a manufacturer of cutlery, 
though Sheffield plato and other goods are also 
manufactured. 

Tho Durham coal-field has made the Tyne one 
of the great shipbuilding centres of the world. 
Newcastle has grown up at the lowest place 
where the river could be bridged. It has a 
great export of coal. Middlesburgh gets its 
coal from this coal-field and its iron from tho 
Cleveland district hills. 

North Wales has a coal-field, but it is of small 
importance compared with the South Wales 
field. The latter coal is of special value as 
steam coal, and a great export trade is done, 
especially from Cardiff. Iron ore is associated 
with the coal, but most of the ore is now' got 
from Spain. The chief town engaged in the 
iron industry is Merthyr Tydvil, thou^ it has the 
disadvemtage of being inland — a disadvantage, 
that is, now that the ore is brought from abroad. 
Swansea is engaged in the smelting of metals, 
chiefly copper brought from Spain. The in 
dustry arose there when copper and tin were 
brought from Cornwall, and the industry has 
persisted there, cm example of industrial inertia, 
as is also Merthyr Tydvil. 

Scotland. — Physical Fccrfurcs.— -The three divi- 
sions of Scotland into Higlilands, Midland Valley, 
and Southern Uplands are by no means of equal 
importance. The Midland Valley, containing 
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as it does practioally all the coal of the country, 
oontainB also by far the densest population. 

The largest area is that of the Highlands, 
which, with the exception of a coastal strip 
round the east coast and some of the valleys, 
is very infertile, and has to a large extent be- 
come the resort of the wealthy ohbsses in search 
of game ; door forests and grouse moors occupy 
a largo percentage of the area. North of the 
line separating Highlands from Lowlands occur 
the highest lands of the British Isles, the cul- 
minating point being Ben Nevis. North of this 
line, too, the coast on the west is much broken 
up by inlets and is studded with islands. The 
Outer Hebrides are formed of the oldest rocks 
in the British Islands. To the north are the 
Orkney and Shetland Islands, formed of Old 
Red Sandstone originally deposited in a great 
lake which extended from the mainhvnd up to 
part of Shetland over the area now covered by 
sea. As the Shotlands are so near Scandinavia 
and face the fiords there, while they are remote 
from any of the older centres of population in 
Scotland, it is not surprising to find that they 
were, and still are, peopled by inhabitants of 
Norse blood. The same is true of the Orkneys. 

The rivers of the Highlands drain into the 
North Sea and Moray Firth. 

Beyond the facts already mentioned regarding 
the second division of Scotland — the Midland 
Valley — the most important physical fact is 
its extreme narrowness. It is not entirely low- 
land, and except geologically there is often little 
to separate ft off from the third division — the 
Southern Uplands. 

There is a general slope of the Southern Up- 
lands to the Solway Firth and also eastwards ; 
this is shown by the flow of the rivers, three tcj 
the Solway, and the Tweed and its tributaries 
to the North Sea. 

The climatic difference between the east and 
west of Scotland must be kept in mind. This 
introduces an element of cross -classification, and 
makes it advisable to adopt tho division of Scot- 
land adopted by several eminent geographers. 

1. The south-east of Scotland, including part 
of the Southern Uplands and of tho Midland 
Valley. It contains the valley of the Tweed, 
famous, in spite of its distance from coal, for its 
wool manufacture, which it owes to its proximity 
to tho raw material and to suitable water-supply. 
It also includes the Border district with its un- 
dying song and legend. Then there are the 
Lothians idong the south of the Forth, fertile 
and well -tilled, where the proportion of wheat 
increases as the climate becomes drier from 
west to east. 

Cities and Towns . — But the majority of the 
population is included in Edinburgh and Leith. 
. Edinburgh owes its importance to its fortress, 
which commanded the great coast route from 
Northumbria to the Clyde. Its attractive 
situation and its climate, and the easy sea route 
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from it to England and the Continent, have all 
enhanced that importance. 

2. Western Scotland, with the greatest river of 
Scotland, the Clyde, and the largest town, Tho 
Southern Uplands are partly in this division also, 
and are mainly devoted to sheep-rearing. Lead, 
however,* is mined at LceMihills. Buirifries is 
at the bridge-crossing of the Nith, on one of the 
easiest routes from England to Glasgow by the 
west &oast. Most of the industry is centralised 
in Glasgow. It rose to importance from its 
situation with respect first to Ireland, and then 
to America. Its tobacco ^merchants soon bo- 
cafhe famous. Tho coal-field of this district 
is associated with iron, not with oil shale, as in 
the case of the Midlothian coal-field. The iron, 
however, is practically exhausted, and iron has 
now to bo imported for its extensive ironworks. 
Cotton and thretKl are important manufactiiros 
in Glasgow and its neighbourhood. Tho whole 
of the Clyde forms one of the greatest ship- 
building districts of Britain. Glasgow is a 
bridge town, and a.s tho meeting-place of land 
and sea routes has an admirable situation. It 
has met the increasing size of ocean liners by 
deepening the Clyde, from 1/5 inches to 33 feet 
at one point, within a century and a half. 

The west of Hcotland, for a considerable 
distance north, comes into the Glosgtnv sphere 
of influence ; this because tho communication 
by water is so rnu(?h easier than that by land, 

3. The next area is the eastern part of Scot- 
land north of the Forth, and south of the 
Highland Lino. It contains tho coal-fields of 
Fife and Clackmannan, and has several fertile 
strips such os the Carso of Cowrie north of the 
Tay. Dundee is the chief town, mainly occupied 
in jute manufacture. Tho population of this 
district is not, however, centralised in Dundee ; 
a number of towns, both manufacturing and 
fishing, are to be found in the district. 

4. ITie remainder of Scotland — that is, all 
above the Highland Lino exclusive of tho part 
which acknowledges Glfisgow as iia head — 
constitutes the fourth division. Much of it is 
highland and barren, but there is an important 
sill round tho coast, containing nearly all the 
population. Aberdeen, tho most important 
town, has a considerable hinterland, and there- 
fore is an important commercial centre. It is 
also occupied in granite and fishing. The 
position of Inverness made it an important 
garrison town before the clans were reduced. 

The chief railway routes in Scotland ought to 
bo followed on the map, and the manner in which 
the physical structure has been utilised. The 
engineering difficulties have been considerable. 

Ireland. — Physical Features . — Tho most im- 
portant physic^ feature of Ireland is the great 
central plain, Tho division into four provinces 
is not wholly a geographical one. The chief 
river, the Shannon, is the longest in the British 
Islands. The rivers which flow to the south 
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coast present interesting features. Take the 
case of two of them. The probable history of 
the Suir and the Blackwater is this. The Suir, 
as a tributary of the Nore, worked its way along 
the more yielding rocks until it captured the 
head waters of the Blackwater. Meantime a 
longitudinal tributary of the Blackwater had 
been making its way steadily to the west, until 
it captured the head waters of the Lee and of the 
Bandon. The wind gaps which occur in the 
ridges confirm this supposition. A glance at 
the map will show how this explains the unusual 
course of the rivers. 

Geologically the Highlands of Scotland are 
continu^ into Donegal, and the Southern 
Uplands of Scotland into County Down. The 
volcanic rocks to be found in Mull find their 
counterpart in Antrim. The Giant’s Cause W’^ay 
corresponds to Fingal’s Cave. Historically 
Dublin has grown as being on a good harbour 
opposite the Midland Gate in England. It 
gives easy access into Ireland. All the important 
towns are on the coast. The absence of minerals 
has prevented the centralising of the population 
in the towns. Except in the north the chief 
occupations are connected with the land. Most 
of the barley is grown in the south-east corner, 
thanks to climate influences. The roaring of 
stock and dairy farming employ much of the 
population, and Limerick and Cork are two 
important ports as outlets for these productions. 

Citiea and Towns , — In the north are the manu- 
facturing towns outside Dublin. They are 
engaged in linen manufacture, getting their 
coal supply by sea. Flax is cultivated in the 
north. Belfast and Londonderry are the chief 
towns engaged in this industry. In spite of the 
disadvantage of distance from coal, Belfast has 
become one of the groat ship-building centres 
of the United Kingdom. 

In the south the position of Queenstown has 
made it an important port of call for the American 
mails, which are taken overland and then shipped 
across the Irish Sea. 

The population of Ireland is largely Celtic, 
except in the north, whore the colonisation of 
IHster brought in a large infusion of Anglo- 
Saxon blood. But except in the manufacturing 
areas the population has continuously decreased 
for the last fifty years. 

EUROPE 

Physical Features , — ^Europe as a continent is 
not a geographical unit ; it belongs to the great 
continent of Eurasia. The reasons for treat- 
ing it separately are really historical. It is the 
most complex of all the continents. Its coast-line 
is the most indented of them all, due to the 
absence of any relation between the mountain 
ii/tructure and the ocean. Much of the area has 
been partly submerged, and the sea has entered 


the land in numerous inlets. This has had a great 
influence on the history of the people ; sea-faring, 
fishing, commerce, have been stimulated, and 
the climate has been affected. The two great 
inland seas, the Baltic and the Mediterranean, 
present great contrasts. The Mediterranean 
was the home of the earliest civilisation in 
Europe, and there is a large population round its 
shores : the Baltic lands were occupied later, 
and are even yet sparsely populated. The 
Mediterranean is a deep, warm, intensely salt 
sea, with a steady current flowing into it from 
the Atlantic, and only a small counter-current 
flowing out near the bottom: the Baltic is 
shallow, is ice-bound in winter, is relatively 
fresh from the amount of river water flowing 
into it, and as a rule there is a current setting 
steadily out of it. 

The most important features of the Continent 
are the groat plain and the great mountain-chain 
which traverse it. Tho plain extends from 
France and the j^lain of England through the 
Netherlands and Northern Germany to tho 
extreme east of Russia. It is possible to go 
from the west of France to the east of Russia 
without going through a single tunnel, and one 
may cross the Continent into the Caspian by 
river and canal. 

To the south of tho plain is the groat chain of 
mountains, goologically continuous from the 
Pyrenees to the Caucasus. They arc young 
mountains which were formed by pressure 
acting from south to north in general, and are 
ridged up against a much older worn -down 
range of mountains north to them. There is 
also a large highland area in the north-west 
comprising the Scottish Highlands and Scan- 
dinavia. 

The climate of Europe is determined by two 
considerations: tho range in latitude, which 
makes the climate colder from south to north, 
and the increasing distance from tho sea as one 
goes eastward, making tho climate' steadily 
more extreme, i,e, more continental, from west 
to east. The rainfall also diminishes from west 
to east. The absence of a range of mountains 
like the Rockies on the west coast has had a 
profound influence on the climate. The extent 
of the inland seas has gone a great way in 
mitigating tho tendency to continental rigour. 

The general distribution of climatic zones, 
however, is on tho whole from south to north 
and not from east to west, though with a tendency 
to the diagonal. First comes Mediterranean 
produce, next come wheai, orchards, and 
deciduous trees, followed by barley and lye, 
and birch and pine woods or forests. This has 
made it important that there sho^d be no 
barrier to communication between south and 
north, in order that there should be means of 
communication between the climatic zones for 
the interchange of produce. At first sight this 
does not appear to be the case, for there is the 
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great barrier of the Alps interposed. But the 
Alps* though beneficial as a barrier protecting 
the south from the colder climate of the north, 
have in history proved to be by no means an 
insurmountable obstacle either to commerce or 
to invasion ; hence the name “ splendid traitor ” 
applied to them. 

PolUiccd Divisions . — The political boundaries 
of the countries and their physical divisions are 
not always the same. There can be no question 
about the boundary of an island* hence an island 
country like Britain has a much greater oppor- 
tunity of undisturbed development than the 
continental countries. There can be about as 
little question about such boundaries as that 
between France and Spain, or, on the whole, 
between Italy and the rest of Europe. Similarly 
Scandinavia is by nature marked off from its 
neighbours* and the division into Norway and 
Sweden follows a natural geographical division. 
But there is no geographical reason for the 
existence of Portugal or of Switzerland. Again* 
the political boundary between France and 
Germany might easily have been elsewhere, and 
has been so many times in history. The claim 
that the natural boundary ought to be tho 
Rhine has, however* no geographical sanction. 
Rivera* as has already been seen in tho cose of 
the British counties, are the very reverse of 
boundaries as a rule, except perhaps when there 
is much swamp on both sides of tho river. 

Other examples of political boundaries can 
easily be worked out. 

We now come to take the political divisions 
in fuller detail. 

France : Relief . — France has a situation with 
extr{K)rdinary natural advantages, as compared 
with most of the countries of the world. By 
sea it has a threefold outlook, to the English 
Channel^ to the Atlantic, and to tho Mediter- 
ranean. There is, however, a lack of natural 
harbours as compared with Britain. 

Tho relief of the country is simple. There 
is a central plateau with low land practically 
all round it. To tho south are the Pyrenees, 
with, between it and the central plateau, a gap 
of great advantage as one of the connections 
of the Rhone basin with the rest of France. In 
the south-east are the Alps. 

The possession of navigable rivers is a valu- 
able asset to the prosperity of France. The 
Qaronne, the Loire, and the Seine, occur in 
ascending order of importance ; though tho 
Seine has the disadvantage of l^ing liable to 
fioods. The Rhone in spite of disadvanta^, 
is also a useful waterway. Canals have an im- 
portant share in the trade. 

The climate, though it may be divided into 
at least five t3rpes, is essentially temperate* and 
permits of an unusuedly wide range of products. 
Wine and wheat are oharaoteristio ; the vine is 
cultivated on the worm* dry slopes on the edge 


of the higher land and in tho warm river valleys. 
The vine can be cultivated nearly to tho north 
coast, and beyond that limit cider is pro- 
duced. 

Indiistries and Towns . — There are many in- 
dustrial oentroB* though some have to depend 
on imported coal from tho Tyne. There is a 
Franoo-Belgian coal-field on which stands 
Lille (with cotton and linen manufacture and 
with engineering works) and other towns. The 
port for this is Dunkirk. A smaller coal-field 
is at St. Etienne. Lyons is partly dependent 
on this coal for its silk manufacture. Iron is 
worked in the valley of the Moselle ; the cotton 
industry flourishes on the Lower Seine. 

The most important port for Mediterranean 
trade is Marsoillos ; it has a population of over 
half a million, and is one of the greatest seaports 
in tho world. Other ports at the mouth of the 
other rivers are also important. 

But tho focus of French life is in Paris. It 
is the great road and railway junction, and 
dominates the whole of France. 

Holland and Belgium are geographically a 
continuation of Franco. But they present 
noticeable contrasts. Belgium has an insigni- 
ficant coast lino, and cannot reach the sea by 
river except through foreign territory, Holland, 
on the other hand* is really the delta of the Rhine ; 
it is largely below sea level ; Belgium is not, 
and possesses considerable high Icuid. But 
Belgium contains minerals, particularly coal 
and iron, and is therefore a great industrial 
country, with iron and engineering works and 
textile manufactures which support a dense 
population. Lidge is occupied in engineering 
and Ghent manufactures cotton and wool. 
Antwerp at the mouth of the Scheldt is a great 
port. Brussels is tho capital. 

The Netherlands we entirely commercial and 
agricultural. Dairy farming and bulb culture 
are characteristic. The great ports, Amsterdam 
and Rotterdam* have as their hinterhmd the 
whole of the west of Central Europe. Amster^ ^ 
dam, thanks to hereditary skill, is the diamond- 
cutting centre of tho world. The capital is The 
Hague. 

Denmark is one of the very few peninsulas 
that point north. It has been important in 
history as a stepping-stone to Scandinavia and 
as a place of isolation and safety on the margin 
of civilisation. 

Nowadays its position at the entrance to 
the Baltic gives it considerable importance, an 
importance not very materially affected from 
a commercial point of view by the construction 
of tho Kiel Canal through German territory 
across the isthmus. 

But its great importance is that it is educating 
the world in methods of dairy farming and show- 
ing how the people can be kept on the land. 
Besides Copenhagen not a town comes any- 
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where near the 100,000 limit of population. 
Iceland bolong?^ to Denmark. 

Qermanx is an empire comprising various 
kingdoms, grand duchies, and the rest, which 
have been welded into an empire for the sake 
of sell'preservation. But the incorporation 
of Poland on the east (with the establishment 
of an unsatisfiwtory river boundary) and of 
Alsace-Lorraine on the west has been the source 
of oonsidorable political trouble. 

Relipf. — ^The European plain covers the wide 
northern port, the narrower south rises to the 
Alps. There is a small soa-coost, most of it on 
the relatively insignilioant Baltic. The rivers 
of North Germany show evidence of “ capture ” 
similar to the rivers of Southern Ireland. This 
has helped to spoil the hinterland of the rivers 
flowing into the Baltic. The Rhine, unfortu- 
nately for Germany, does not have its mouths 
in German territory. It is the greatest river 
highway in Europe. Germany has also, in the 
Danube, a great river outlet to the south-east. 
Means of communication by canal have been 
well developed, and the railway system, b^th 
^ for strategic and commercial reasons, has re- 
ceived particular attention. Only strategic 
reasons can account for the otherwise exfjessivo 
railway development on the custom and on the 
Belgian frontier. 

The climate is much more continental than 
that of France, and in the north-east both 
climate and soil are unfavourable to agriculture. 
Along the upper Rhine and its tributaries lies 
the great wine land of Germany. Here also 
tobacco and wheat are grown. To the north 
and north-east it is chiefly rye, oats, and beet 
that are cultivated. 

The minerals more than nicdce up for the some- 
what sterile soil in many parts. As is often the 
case, the worn-down old highland area against 
which the Alps were ridged up affords many 
metals. Coal is found on the European plain, 
Germany is rich in iron. It has thus the 
materials for great textile manufactures and 
' engineering works. The chief industrial centres 
are in the Ruhr Valley tributary to the Rhine, 
in Silesia, and in Saxony. 

GUies and Towns, — Berlin, the capital, is a 
typical bridge town, and is the largest manu- 
facturing centre in Central Europe. Munich, 
famous for its brewing, is another bridge town, 
on the route from Vienna to Basle, and is on 
the route leading to the famous Brenner Pass. 
Magdeburg and Breslau are other examples of 
bridge towns. Hamburg is the greatest port, 
with a population of over a million. Its position 
on the Elbe is due to the configuration of the 
river at that point and to the easy communica- 
tion^ from that point with Lubeok by rail and 
by canal. Bremen, on the Weser, a smaller 
; river* with a poorer hinterland, comes next in 
^ Importance as a port. Cologne stands at the 


head of ocean navigation on the Rhine, and its 
cathedral is one of the many attractions of 
tourist traffic up Ihe river. The fortresses of 
Strassburg and Metz command the ** gates 
into France. 

Considerations of space forbid any further 
detail. 

Austria-Hungary : iJe/ie/.— Austria-Hungary 
is very largely a Danube land. It possesses 
also the head waters of the Elbe, the Oder, and 
the Vistula, which, in descending order of im- 
portanoo, are of great value to it. Into Italy 
it has access by the historic Brenner Pass ; it 
has an inferior coast-lino of which it makes the 
most ; and by the M(^rava valley one of the 
oldest routes of the world leads into it through 
S(3rbia. Hungary is a central plain ringed 
round by the Carpathians ; the west of Austria 
is alpine, the north-west is highland, only the 
north-east is plain. 

The empire has boon subject in ancient times 
to the irruption alien races along the old 
routes, and has had to endure constant warfare. 
This explains the fact tliat the confusion of races 
and religions which reaches its height in the 
Balkans is felt lu^ro also, and is one of the great 
drawbacks t<3 prosperity. It is only dire neces- 
sity that keeps thorn unit-od, by however feeble 
a bond. 

The climate is mainly continental, though 
there is a Mediterranetm district. Hungary is 
largely agricultural, and produces excellent 
grain. Other products are wine and tobacco. 

There is considorablo mineral wealth in Hun- 
gary, mostly undeveloped. Austria is rich in 
minerals, especially in the highlands of Bohemia 
and Silesia. Cracow, on the northern frontier* 
is the chief town of a great salt area. 

The recent annexation of Bosnia and Herze- 
govina had as one of its objects the extension 
of the Austrian coast line, and the hope is that 
more European trade will henceforward flow 
through the newly-acquired ports and the other 
ports of the Dual Monarchy. At present 
Trieste is the Austrian and Fiume the Hungarian 
port ; both require support from headquarters. 
The naval station is Pola, with an cvdmirablo 
situation for the purpose. 

CUiea and Towns. — Vienna, the capital of 
Austria, stands on the Danube at the entrance 
to the plain of Hungary. It is the converging 
point of many routes, and was originally chosen 
as a Roman camp because of its commanding 
position. The capital of Hungary, Buda-Pest, 
is also an old Roman camp, and is a bridge town. 
Prague is an important river port on a tributary 
of the Elbe, and is the centre of the great manu- 
facturing industries of Bohemia. 

The Balkan Peninsula, as has been said, is 
the storm centre of a great racial and religious 
conflict. In the autumn of 1913 the territory 
which had been adjusted on May 30, alter 
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the war, had again to undergo readjustment 
after a resumption of hostilities. Naturally 
the oountrios are in a very backward condition. 

The mineral wealth of the peninsula is un- 
developed. In agriculture wheat is grown in 
Bulgaria, and maize in Serbia. In the Maritza 
valley roses are grown for perfume. In the 
parts under Mediterranean influence the usual 
Mediterranean fruits are grown, e.g., small 
grapes for currants. Silk is important and so 
is tobacco. 

The chief rOutos through the peninsula are (1) 
the groat route from Asia through Constantinople 
and along the Maritza and Morava valleys ; (2) 
from Salonika along the Vardor and Morava 
valleys ; (3) from the Russian stopp(ia at tho 
north-east corner. Constantinople, commanding 
the sea route to the Black Sea, and tho land route 
into Asia, has naturally a most important 
position. Salonilm, without a good harbour, is 
important as being at the end of the Vardar 
Valley and therefore having a good hinterland 
as well as holding the key to a most important 
routo. Similarly Belgrade at the end of the 
Morava route htw a situation extremely satis- 
factory from every point of view except that its 
position on the fr<.)ntier makes it not at all 
suitable for a capital city. 

In Grooc(\ Corinth on an isthmus is well suited 
for commerce, but tho current of its cmial is a 
groat drawback. Tlie importance of Athens 
was duo to its harbour, its climato, and the 
absence of any industry to compote with its 
commerce. Its contact with other nations 
helped to give it its classical supremacy in the 
world of ideas. 

Italy is structurally simple : the Alps confin- 
ing it to tlie north and tho Apennines stretching 
along the whole length of the peninsula, U^aving 
level ground to tho oast or west as the moimtains 
approach the opposite sliore. Politically it 
include the islands of Sicily and Sardinia, but 
Corsica belongs to France. The basin of tho 
Po is an extremely important factor in the 
prosperity of the country, and it has been eciuolly 
important in the history of the country — in tho 
long struggle with Austria, for example. The 
other rivers of importance are the Adige, 
paredlel to the Po, the Arno, and tho Tiber, from 
which Rome ruled the world. 

Climatically Italy is naturally a Mediterranean 
land, though locally there may bo exceptions to 
the usual ride of wet winters and hot summers. 
Tho productions are characteristically Medi- 
terranean fruits, tho olive and the rest. Rice 
is valuable, and Italy produces the greatest 
quality of silk in Europe. As to minerals, it is 
sufficient to mention sulphur, associated with 
volcanic action, and the marble of Carrara. 

The peninsula is too long in proportion to its 
b’*eadth to make it easy to govern from a 
single centre, and therefore the unification of 
Italy has been a comparatively recent pro- 
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cess. In fact United Italy is still feeling 
its way. 

itedy presents extreme interest both from its 
present position and from its history. Rome 
was founded on hills to protect it from floods and 
from attack. Its distance from the sea made it 
safe from attack by water, while its position on 
the river enabled it to sond forth its sons into 
the world. When the Mediterranean was the 
home of civilisation its situation was admirably 
central. Venice, with easy access to the sea, 
safe on its islands, and at tho end both of land 
and sea routes, early rose to prosperity, though 
it is now out of the main current of commerce, 
which has been diverted to Genoa with the 
opening of the Suez Canal and the Alpine tunnels. 
But the main interest of Italian towns lies 
rather in an examination of their strategic 
position or in a consideration of them from 
historical or artistic standpoints. 

The Iberian Peninsula. — It has boon said that 
Europe ends at the Pyrenees, and this is in 
many senses substantially true. The Strait 
of Gibraltar has always made invasion from 
Africa easy, and the Moorish influence illustrates 
this. The Pyrenees are a real barrier in^ a ^ 
sense that tho Alps are not. The surface? of tho 
peninsula is high as a nile, and is ridged with 
parallel ranges of momitains. There is accord- 
ingly a lack of rotuls and of railways. There 
are only 9000 miles of rail as compared with 
26,500 in France. Th(?ro is also a lack of good 
harbours, and the rivers are equally useless for 
inland communication. The compactness of 
shape makes the climate more continental than 
insular, and the interior sullers from drought. 
These facts all make for a backward state of 
development in most parts. Minerals are 
abundant, and iron, copper, and lead are all 
exported in large quantities to Britain. 

Tho agricultural products are generally those 
of the Mediterranean — olives, oranges, lemons, 
the vine, & c. 

Madrid, the capital of Spain, is centrally 
situated, but has an unfavourable climate. 
Lisbon, the oapital of Portugal, is on one of the 
fow good harlx>urs. Other good ports cure 
Seville and Cadiz. Barcelona, the industrial 
centre of Spain, has a good artificial harbour. 
The industrial centre of Portugal is Oporto, with 
a suitable port for small shipping. Gibraltar, 
the key to the Mediterranean, is ideally placed 
and has an ideal structure. 

Scandinavia. — ^This peninsula presents markcil 
contrasts to the Iberian Peninsula and Italy. 
Tho points to be specially noted about it are : ( 1 ) 
The west coast composed of fiords and islands, 
which hfiw made the Norwegian notable from 
early times as a fisher, explorer, and sea-rover. 
(2) The long range of mountains, barren or 
forested, which forms the major portion of the 
boundary between Norway and Sweden. This 
has had its share in confining the people to the 
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coast*, with the result that no town of any 
size is to be found inland. (3) The fact that the 
west coast is ice-free. This is due to the high 
continental sill shutting off the cold arctic waters, 
and to the drift of warmer water from the 
Atlantic caused by the prevailing winds. Con- 
trast with this the Baltic, which is not 
ice-free. The typical industries of Norway are 
fishing (e,g.y cod off the Lofoten Islands) and the 
manufacture of difEerent products from the 
forest wood (e.g, matches). Sweden has the 
advantage of possessing iron -fields. Timber 
and dairy produce are typical products. Both 
countries lack coal, but have abundant water 
power which is bound to increcise in importance. 

Switzerland is the playground of Europe. Its 
scenery, mountain-climbing, winter sports, and 
health resorts attract increasing numbers of visi- 
tors. Its mountainous character has made it a 
haven of refuge, and the ease of access into it from 
various sides has caused it to shelter very 
different races, who, however, live in a harmcjiiy 
imposed on them by the necessity of union 
against outside powers. There m abundant 
water power. Tho typical industries are the 
manufacture of lace, silk, watchas, chocolate, 
cheese, and condensed milk. As a rule thcso 
are articles which are of small bulk, and therefore 
are exported through other countries with less 
expense than bulkier articles. 

Russia presents a complete contrast to all 
the other coimtries of Europe. In its size it is 
about nine times tho size of the next largest 
country of Europe, and this of course is only 
the European section of the Russian Empire. 

Relief , — ^The prevailing characteristic of the 
country is its monotony. It is a vast plain, and 
though it rises, in the so-called Valdai Hills, 
to over 1000 feet, the slope is so gradual as to be 
of little moment. The only steep slopes are on 
the margins of the rivers, which have worn deep 
beds for themselves. There is monotony of 
vegetation. It is true that there is great differ- 
ence between the north and the south, but the 
transition is everywhere gradual. In tho north 
are the tundras, frozen plains where frost 
practically never relaxes its grip. Next come 
forests of low trees, followed by enormous forests 
of evergreens. Then come forests of deciduous 
trees such as the oak and beech, succeeded by the 
Bl^k Earth region, of great agricultural value. 
Still farther south are the steppes, wheat- 
growing to begin with, but passing into desert 
round the Caspian. 

There are no varieties of climate ; the level 
surface affords no obstacle to the passage of the 
prevailit^ winds, and there is therefore a slow 
change in passing from north to south. The 
dimate is the most distinctly continental in 
Europe,i^with great range of temperature from 
summer t^ winter. 

,/>;T(ie rivers are slow and monotonous, often 
wtth very marshy borders which are a great 


obstacle to communication. But they are easily 
connected by canal, and this is an important 
matter for trade. 

The monotony of the country has been re- 
flected in the lives of the inhabitants. Every- 
thing has tended to depress and check enterprise 
and to increase the feeling of the insignificance 
of human life and action. Geography can point 
to Russia as a cleeir object-lesson on the reaction 
of environment on life. 

Most of the people aro engaged in agriculture ; 
cereals are the chief product. Cattle are reared 
on the Steppes. Gold and sil ver and other metals 
are found, e.g.y in the Ural Mountains. Pe- 
troleum is important, and cod-fields have given 
rise to several manufactures, 

Citiea and Towns. — Petrograd, the capital, 
is on a marshy and very unhealthy site. It 
was founded by Peter the Groat to be “ a window 
looking out into Europe,” and has a population 
of over two millions. Moscow is tho old capital, 
on the converging point of all routes, and is 
important in manufacture and trade. Nijni- 
Novgorod, on tho junction of the Oka and the 
Volga, is famous for its annual Fair. Odessa 
is the most important seaport on the Black 
Sea, exporting grain. Riga is a Bdtio port, 
and in winter access to it is kept up by means 
of great ioe-breakers. It exports timber, flax, 
eggs, &c. 

Russia is in many ways isolated from the rest 
of Europe (by the character of its people, its 
climate and otherwise), and has a connection 
with Asia, of which the opening of the Trans- 
Siberian Railway is a symbol. 

ASIA 

Relief , — ^The first point to be noted about Asia 
is its vast size ; it Is more than four times the 
size of Europe, it is by far the largest continent, 
and contains nearly one-third of the total land 
surface of the globe. Compared with Europe it is 
exceedingly compact ; tho geographical grain of 
the land lies as a whole parallel to the coast, and 
does not strike across it as it docs in Europe, to 
the great advantage of that continent. Notice 
the islands of the Pacific coast, which lie in 
festoons along the edge of the continent, enclos- 
ing a series of land-locked seas. They were 
originally part of the mainland, and have been 
separated by a series of fractures y the rocks 
of continent^ origin are seen on the outer shores : 
the inner shores, where the fractures took place, 
are naturally lines of weakness in the earth’s 
crust, and are the scene of great volcanic action 
and of earthquakes. They form part of the 
“ ring of fire ” that girdles the Pacific. 

The mountain system of Asia is the most 
stupendous in the worid. The core of the 
system is the Pamirs, the “Roof of the wdrld,” 
to the nortb Qf India. jhere mountain 
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chains run westward to reunite in the mountain 
knot of Armenia; another range passes to the 
north of Armenia as the Caucasus. Eastward 
from the Pamirs the mountains run in three 
great groups. The most southerly of these is the 
Himalayas* a continuation of which runs duo 
south through the Andaman and Nicobar Islands 
and on through the Sunda Islands to the west 
of Sumatra. The Himalayas contain the highest 
point of the globe, 2 9,000 feet high . ( Compare this 
with Mont Blanc, 15,781 feet and Ben Nevis 4400 
feet by drawing them on a diagram. ) North of 
the Himalayas is a range which under various 
names continues for about 3000 miles. Between 
the two great mountain chains is the plateau of 
Thibet. North of that again are the Thian 
Shan Mountains. 

The g^at Russian plain is continued across 
the Ur^ as the Siberian Plain, which narrows 
as you go eastward. 

There are throe important peninsular sections 
of Asia, all with a southward trend — Arabia, 
India, and Indo -China. 

A largo part of Asia is a region of inland 
drainage ; of this region the rivers flowing into 
the Sea of Aral are the chief. 

The other rivers flow to the Arctic, to the 
Pciciflo, or to the Indian Ocean. They take 
their rise in the central plateau, and are of 
great length. Possibly they were established 
before the formation of the younger fold-moun- 
tains on the southern border, for the rivers which 
flow across them do not seem to shape their 
course according to the lie of these mountains. 
The upper reaches of the rivers flowing to the 
Arctic are free from ice in summer long before 
their lower reaches, and flooding results every 
year. 

A very large proportion of the land is mort) 
than 1000 miles distant from the sea, and there- 
fore the climate is of the most severely con- 
tinental type, with the usual extremes of tem- 
perature. Most of the rain -bearing wintls part 
with their moisture on the edges of the con- 
tinent, with the result that the interior is largely 
desert, inliabited by a nomad population. 

Climatic Zone^.—Olimatically Asia may be 
divided into five different areas, and these decide 
the flora and fauna of the continent. (1) The 
Arctic cold area. In one part of north-east 
Siberia the winter temperature fedls to -60® F. 
The chief v^etation in this area consists of 
lichens and mosses, and the chief animal is the 
reindeer. (2) The Siberian temperate area, 
a land of forests, ooniferous to the north and of 
deciduous trees farther south. Towards the 
east European species tend to die out and to be 
replaced by the trees of China and Japan. To 
the south the trees give way to grass lands, 
and these to (3) the central arid area, which 
has gradually become more desert. It is thought 
that the gradued dessioation has led to the great 
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invasion of tho moro fertile parts of Asia and 
Europe by vast hordes of men, thus giving an 
ultimately climatic reason for the Mongol in- 
vasion of ('hiiia and Europe, and even for the 
downfall of Rome. The yak is the important 
animal of Thibet, as being the only animal that 
can subsist at an altitude fatal to other animals. 
The camel is used in the desert areas, and horses, 
cattle, sheep, and goats form the wealth of the 
nomads. (4) The monsoon area. This in- 
cludes India, Indo -China, and the oasterh coasts. 
Here, at dilToront times in tho diflerent places, 
the land is under the influence of a rain-bringing 
monsoon from tho sea for part of the year and of 
a dry off-shore monsoon for the rest of tho year. 
The chief plants of economic value are cotton, 
grown largely in tho Deccan ; jute, in the Ganges 
Valley : tea (tho cultivation of which has spread 
from China to India and Japan, and which 
requires hot summers, a good rainfall, and good 
drainage), grown on the hill -slopes ; winter 
wheat ; and rice and millet. One may say that 
those lands possess a “ rice civilisation ’* in 
opposition to the “ wheat civilisation ” of 
Europe. There are great jungles, which are the 
home of tho tiger, the elephant, &c. The 
buffalo is an important draught animal. (6) 
An area of tho Mediterranean type, which 
stretches from the Mediterranean inland and 
merges into tho desert area. Hero the typical 
Mediterranean products are grown. 

Asia is rich in minerals, but they are generally 
undovelopeil. The richest tin mines in the 
world are in tho Malay Peninsula. There are 
groat coal-fields in China. Gold is found in 
many places, and the Yukon gold-field is pro- 
bably a continuation of an Asiatic one. The 
precious stones of Asia are and have long been 
world-famous. 

More than half the population of the world 
is to be foimd in Asia. It is commonly divided 
into three great races, of which the Mongolians 
or Yellow race are the most munerous. The 
population is concentrated in tho monsoon 
regions ; and the Ganges Valley, China, and 
Japan are amongst the most densely peopled 
areas of tho globe. The peoples there are 
almost entirely occupied in agriculture. Meso- 
potamia, originally thickly populated, has, under 
Turkish misrule, fallen inta decay, but the pro- 
posed restoration of irrigation may bring a^ut 
a restoration of prosperity. 

It is in Asia that all the great religions of the 
world have originated. 

India, like Italy, has a great mountain barrier 
to the north. There are two great gateways 
through it, the Khyber and the Bolan Pass. 
Of those the Khyber has been the most im- 
portant historically, and many irruptions of 
alien peoples have taken place through it. 
Hence the important strategic position of 
Peshawar. Once they were through the pass, 
tho whole of the Indian plain was open to the 
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invaders. In crossing from tho Indus to the 
Ganges the invaders would strike tlie rivqr some- 
where about Dellii, tho present capital, and 
therefore in its neighbourhood some of tho 
bloodiest battles in history have been fought. 
Delhi stands on the ruins of about ten cities. 
The position of Quet.ta on tho western aide of 
the Bolan Pass is a somewhat daring depar- 
ture from tho usual arrangement, for political 
reasons. 

The opening of tho Suez Canal gave a groat 
impetus to trade. India haa few good natural 
harbours. The reasons for tho position of 
Karachi, Bombay^ Madras, and Calcutta 
should be worked out. Bombay proposes to 
make uso of the rainy monsoon to supply water- 
power on a large scale. 

India contains many races diHoring in char- 
acter and religion, and haa never had any unity 
till such was imposed on it from without by a 
power whose base is the sea. 

Other important British possessions in Asia 
besides India are Aden, commanding tho route 
to India ; the southern part of the Malay Penin- 
sula, with the island of Singapore, whoso town 
is one of the moat important ports of call in tho 
world ; North Borneo ; and Hong-kong. 

Japan and China differ in many respects. 
Japan is highly mountainous and volcanic, with 
stoop slopes into valleys which are comparatively 
low and form easy passes. It is liable to 
earthquakes. One of the earthquake centres 
is the Tuscarora Deep ofE its coasts, tho greatest 
abyss in the world. A current, the Kuro Siwa, 
like the Gulf Stream, modifies the climate. Japan 
has within oomparativoly recent times become a 
most progressive power. 

China contains extremely large and fertile 
plains ; in the north these are covered to a depth 
of hundreds of feet with a porous deposit called 
loess, supposed to be formed from dust blown 
from tho arid interior of Asia. The Yang-tso- 
kiang is a most important water-way, tho Hoang- 
ho is of little importance in that respect. It has 
changed its course many times in history, and 
one flood gave rise to the greatest disaster in 
human history, several million lives being lost. 

Many foreign residents occupy tho Open Ports 
of China. 

The Awakening of China seems to be now 
begun. 

AUSTRALASIA 

Australia* — ^The Malay Peninsula of Asia is 
the oommenooment of a line which curves round 
along several islands to the island of New 
Guin^ and tho continent of Austral ia. Wallaoo^s 
line, called after its discoverer, runs to the south 
of Borneo and between the islands of Bali and 
Lfi^bok, It divides the islands into two groups, 
one of which has fauna distinctly Asiatic 
> in. ; the other is as distinctly Australian. 


With tho exception of the continent round tho 
South Pole, at present being explored, Australia 
was tho last of the continents to be discovered. 
With its discovery are associated the names of 
Tasman and Captain Cook in particular. It 
was at first used by tho British as a convict 
settlement ; the discovery of gold led to a groat 
rush of settlers. Since then its prosperity has 
been steady, depending on gold find other metals, 
and on its enormous production of wool. It is 
now proposed to experiment with the cultiva- 
tion of cotton in Qu«)onsland. 

None of Australia reachcjs the Equator, but 
tho Tropic of Capricorn crosses it at about its 
widest part. New Guinea to the north is 
within the equatorial rain -bolt and has rain at 
all seasons. The equatorial rains roach tho 
northern part of tho continent in summer and 
provide a sufficient rainfall. Tho south-west 
corner of West Australia and Victoria oomo 
within the range of the wot westerly rains in 
winter-tirne. But tho bulk of tho continent is in 
the trade-wind area, and any moisture that is 
provided by this wind is caught by the eastern 
highlands ; this accounts for the arid interior. 
There aro throe groat divisions of the continent 
— a western plateau, a great plain stretching 
across the centre, and an eastern highland area. 
A large part of tho interior is an area of inland 
drainage. Much of the area was once submerged, 
but the contiiKsnt as a whole is part of a plateaii, 
only part of which is now above sea-lovel. The 
land area was once much greater than it ia at 
present. Tho Great Barrier Jteef along tho north- 
east coast ia a distinct evidorico of submergenco. 
The coast, as a rule, is regular, and on tho whole 
there is a deficiency of good harbours, though 
that of Sydney is magnificent. 

The only river of importance is the Miuray 
with its tributaries. The others form floods in 
rainy weather and are a mere succession of 
stagnant pools in dry weather. 

Tho trees are naturally such as are adapted 
to drought, such os the oucal3q)tus. The typi- 
cal animal ia the kangaroo ; the introduction 
of tho rabbit has proved disastrous. 

The population is naturally concentrated 
mainly round the south-east coast. The chief 
occupations are those connected with sheep and. 
cattle, wheat-growing, the cultivation of the 
vine in Victoria, and gold-mining. 

The country is a federal commonwealth within 
the British Empire. Tho new capital is to be 
Canberra in the federal district purchased from 
New South Wales in 1911. 

New Zealand. — ^The moat striking feature of 
New Zealand is tho mountain baokt^ne running 
from the south-west of South Island through 
both islands, and attaining an elevation in 
South Island sufficient to give glaciation greater 
than that of Switzerland. In North Island 
there is much volcanic action, and ^nneoted 
with this is the Hot Lakes District. The 
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climate is healthy aiid eqiiablo, and is warmer 
than that of Britain from the greater nearness 
to the Equator. The islands feel the full force 
of the Brave West Winds, and there is therefore 
more rain on the west than on the east side of 
the islands. Elvers are very numerous, but are 
mostly mountain torrents, and there are many 
lakes. Nearer the Equator the land is beyond 
the influence of the Eoaring Forties except in 
winter, and, having a “ Mediterranean ** climate, 
grows the usual fruits of that region. Sheep are 
reared on the Canterbury Plain in South Island 
and elsewhere. Wool, frozen meat, agricultural 
products of various kinds, and gold are the 
chief exports. Most of the trade (almost 80%) 
is with the mother country. 


AFRICA 

Relief. — ^Africa, throe times the size of Europe, 
is structurally the simplest of the continents. 
It is compact in shape. In the north the Atlas 
Mountains are part of the great mountain 
system of Europe, and have boon separated 
from it by the formation of the Strait of Gib- 
raltar and by the subaidonce of that part which 
originally stretched through Malta and Sicily 
into Italy. Next to those mountains comes the 
Sahara, and beyond the Sahara the whole of the 
continent is a great plateau. This plateau 
descends by a series of stops, formed by great 
fractures in the earth’s crust, to the sea. Two 
groat Rift Valleys run roughly north and south 
through the eastern half. In these the crust has 
fractured along two parallel lines, and the land 
between has sunk. The Eastern Rift passes out 
of Africa, along tho length of the Reel Sea, and 
up to tho Dead Sea and the Jordan ; th(' Western 
Rift contains Lakes Albert, Edward, and Tan- 
ganyika. Outside the Atlas, the only real 
mountains are volcanic in origin, mostly extinct, 
though near Lake Tanganyika is a group of active 
volcanoes, at the farthest known distance from 
the sea of any volcanoes. They evidently have 
a connection with tho Rift Valley. 

Equidistant from the farthest north and south 
points runs the Equator. But most of Africa 
lies in the northern hemisphere. There is a 
gradation of climate from the Equator in both 
directions. At the Equator itself there are the 
equatorial rains and the consequent tropical 
forests. North of that is the region of summer 
rains giving the savanna lands of the Sudan, 
rich park lands with tropical trees and fruits, 
and with such animals as the antelope, zebra, 
giraffe, lion, leopard, elephant, &c. Then 
succeeds the Sfidiara Desert in the trade-wind 
area, and next the region of Mediterranean 
climate and produce. The same gradation is 
observable towards the south, but as tho 
continent is narrower in the south, everything 
is on a smaller scale ; the Kalahari Desert, for 
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instance, cannot be compared to the Sahara, 
which is comparable in size to Europe. 

All the groat rivers take their rise in the 
region of great rainfall. Only one important 
river flows eastward. Perhaps the most famous 
in history is tho Nile, the centre of one of the 
ancient civilisatkjns of the world. Along its 
banks is a ribbon of very fertile soil which 
owes its existence entirely to irrigation. The 
characteristic and for long most puzzling feature 
is tho annual flood, whicli is due to the summer 
rains in the highlands of Abyssinia. The 
waters of these rains take months to reach 
Egypt and begin to arrive in the very hottest 
season. Tho ordinary perennial flow of tho 
river comes from tho region of equatorial 
rainfall ; most of this is lost by evaporation 
long before the mouth of tho river is reached. 
Tho control of tho floods by means of barrages 
has greatly increased tho productivity of tho 
region. Tho chief crops are cotton of excel- 
lent quality, wheat, and otlicr cereals. Egypt 
is under British control, a control of greater 
importance sinc(^ tho opening of the Suez Canal. 

The greatest river is tho Congo, whose estu- 
ary has been traced for some distance in tho 
Iwd of tho ocean. Unfortunately the structure 
of Africa causes great rapids where tho river 
reaches the edge of tho plateau near the end of 
its course, and therefore the river is not navi* 
gable from it.s mouth upwards. A railway to 
Stanley Pool avoids tho rapiejs, and from there 
tho river is navigable for about 1000 mile^. 
The country is generally densely forested, and 
tho main products ore rubber and ivory. 

The Niger is the third great river. It rises 
in a region of hoa\'y rainfall, though its course 
takes it through the savanna lands of tho Sudan. 
It is of great value as a highway, but the intricate 
nature of its delta has caused it to be avoided 
by a railway from Lagos to a point farther 
up the river. Palm oil and rubber are import* 
ant products, and the cultivation of cotton is 
steadily increasing. 

The Zambesi flows through an area that is 
already prosport^us, and is increasing in pros- 
perity. A largo part of the area is suitable for 
occupation by Europeans. The Victoria Falls 
are a striking feature of the Upper Zambesi. 

Tho last important river is the Orange River 
with its tributary tho Vaal. 

Tho mineral wc3alth of Africa is very great. 
It produces more gold than any other continent. 
The most important gold-field is the Rand, in 
tho Transvaal, but gold is also found elsewhere. 

Diamonds are found in the British provinces 
of the Cape of Good Hope, the Transvaal, and 
the Orange Free State. The discovery of gold 
and diamonds has attracted a largo white popu- 
lation. 

Tho islands of Afrie^a are few. Ilie largest, 
Madagascar, does not stand on the contiiu^ntal 
shelf, BO that its connection with the mainland 
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is practically one of proximity only. It ia a 
French possession, as also is Reunion beyond 
it. Mauritius and Zanzibar are British. The 
other islands are ofi the north-west ooaat. 

Communication , — ^The methods of communica- 
tion are an interesting reflex of the various con- 
ditions of the continent. In the equatorial 
forests native porterage is largely employed 
along the tracks through the forest where only 
one man can walk at a time. The canoe, and 
nowadays on the larger rivei*s and on the lakes 
the steamer, are invaluable for this region. In 
the desert the camel caravan is the essential 
means of transport. In most parts of Africa 
whore roads are most necessary their construc- 
tion is a matter of extreme difficulty, and this 
has made the railway even more important than 
it would otherwise have Ixien. Railway con- 
struction has also been a difficult business owing 
to the step-liko nature of the plateau. In 
South Africa the railway, connecting towns 
far apart with each other and with the coast, ia 
vital to the prosperity of the country. The line 
ia steadily creeping northward, aiid has now 
passed into the Belgian Congo State. The 
railways ought to bo examined on the map and 
their economic justification explained. 

Except in South Africa and on the Nile, prac- 
tically all the towns are arranged in a ring round 
the rim of the continent. 

Almost the whole of Africa has been parti- 
tioned among the European powers. This has 
been effected chiefly during the past thirty years. 
It was duo to the discovery of the commercial 
value of the continent, and its possibility is a 
striking comment on the low state of civilisation 
and the want of cohesion of the native inhabit- 
ants. 

AMERICA 

South America : Relief , — South America may 
usefully be compared and contrasted with Africa. 
They both lie largely in the Tropica or in sub- 
tropical regions. But note that the Equator 
outs South America very much nearer the 
northern end, so that none of it is north of the 
Tropic of Cancer. On the other hand, much moro 
of it is south of the Tropic of Capricorn. Like 
Africa, it is very compact and has few islands. 
Its mean elevation is also much the same, about 
2000 feet. But it contains a much larger amount 
of land below 000 feet, and it has its highest land 
to the west. The winds from the ocean have 
therefore easy entrance to the heart of the land, 
and this has a considerable effect in modifying 
the climate, which is much less ** continental ” 
than in the case of the other continents. There 
is no desert area to the north of the Equator, 
since none of the land is in the trade-wind region, 
^otlth of the Equator the south-east trades create 
a deeert region much less in extent than in the 


case of Australia, where the moisture is de- 
posited at once on the mountain barrier to the 
east. Farther south come the Roaring Forties 
which bring plentiful rainfall to the western 
part. The Llanos of the north and west of the 
Orinoco, the Campos of Brazil, and the Pampas 
round the Plate basin are oharaoteristio savanna 
lands like those of Africa. The Selvas of the 
Amazon basin, in the region of equatorial rains, 
are dense tropical jungle. 

The rivers are one of the great means of com- 
munication ; they are navigable for long dis- 
tances inland, stcamors can go for about 3000 
miles up the Amazon, and the other rivers are 
proportionally good. The greatest volume of 
trade passes along the rivers of the Plato basin. 
The Amazon, being, like the Congo, an equatorial 
river, receives an emirmous rainfall. It dis- 
charges into the sea a greater volume of water 
than any other river in the world. The other 
important rivers ought to be followed out on 
the map. The configuration of the country 
naturally gives them all, practically without 
exception, an eastward course. 

The products vary with the varying climate ; 
rubber from the Amazon Valloy, and coffee, 
sugar, and tobacco elsewhere are the chief pro- 
ducts of the tropical lands. Cotton is important 
in Brazil. The cinchona (for quinine) is found 
in Peru and Columbia. Wheat is grown in 
immense quantities in the Argentine, which is 
also noted for its horses, cattle, and sheep. 
Atacama, thanks to its desert nature, is a great 
source of nitrates. 

Tho mineral wealth hajs long been famous, 
and was the chief attraction for the Spanish 
and Portugucso conquerors. But with the ex- 
ception perhaps of the silver of Bolivia, the out- 
put is now relatively unimportant. Perhaps the 
silver mine of Potosi has been the most produc- 
tive in the world. 

Development , — ^Though South America is not 
far short of being sixty times the size of the 
British Isles, it contains barely double the mileage 
of railroads. Most of the railway development 
is in the Argentine. The Atlantic and Pacific 
have recently been connected by a line from 
the Plate estuary to Valparaiso, the chief port 
on tho Pacific coast of South America. The 
railway system is being extended, with the help 
of British capital, but the paucity of railways 
points to a backward state of development, due 
largely to tho unsettled political state of the 
republics, where revolutions are far from un- 
common. Britain, France, and the Nether- 
lands each possess part of the Guianas, but 
otherwise the states are independent. With the 
exception of the Portuguese Brazil and part of 
the Quianas, Spain was from the time of the 
discovery and conquest on to the nineteenth 
century master of the whole of the continent, 
and used to drain its resources to fuf^her the 
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European sohomeB of the conqueror. In the 
end, as the result of many struggles, the Spanish 
yoke was thrown off. 

The continent shows an extraordinary mixture 
of races. Some pure-blooded races exist, but 
the great majority of the inhabitants are of 
mixed race, descended from native South 
American Indians, Spanisli, Portuguese, and 
other European nations, negroes from Africa, 
Hindus from India, and others. 

The West Indies. — ^The name, as also the use 
of the word Indians to describe the aboriginal 
inhabitants of America, perpetuates the mis- 
taken idea of Columbus that in his famous 
voyage of 1492 he had reached the continent 
of Asia. In undertaking this voyage, which 
stood a good chance of taking place under Eng- 
lish auspices, Columbus showed his genius in 
two ways. First, he boldly abandoned the 
idea then prevalent that there was a large solitary 
island in mid-Atlantic which might serve as a 
half-way house on the way to India. This idea 
caused other navigators to waste time fruit- 
lessly cruising about in mid-ocean in a vain 
search for an island that was non-existent. 
Secondly, he formed the plan of utilising the 
trade winds for his outward voyage and then 
working his way northward and taking advan- 
tage of the westerly winds for his return. The 
success which crowned his intellectual as well 
as physical courage marks a new era in the 
history of the world. Of the islands thus dis- 
covered little need bo said. They are momi- 
tainous and volcanic, and are noted for their 
tropical productions, such as sugar and bananas. 

Central America is mainly mountainous or 
plateau land with the trend of their structure 
not north and south as in the rest of America, 
but east and west. It lies within the Tropics, 
and receives abmidant rain, especially in summer. 
Tropical plants are grown, and on the higher 
land the climate is cool enough to allow of the 
cultivation of wheat and other temperate region 
products. 

The chief interest of Central America at 
present, however, is the construction of the 
Panama Canal by the United States over land 
purchased from the Government of Panama. 
The length of the canal is 50 miles, and it is 
now in regular use. 

North America in the north-ee^t makes its 
nearest approach to Europe, and this explains 
its discovery by Scandinavian voyagers long 
before the time of Columbus. Iti the extreme 
north-west it approaches very near Asia, and 
this accounts for the Russian occupation of 
Alaska, which was eventually bought from that 
power by the United States. 

Relief . — ^The size is twice that of Europe. 
Ill the west a great system of mountain chains 
under various names stretches along the whole 
length. The eastern highlands are of much 


smaller elevation. In geological times thefe has 
been a considerable alteration in level. The 
submergence of the land along tiie eastern coast 
has resulted in rocky coasts with many deep 
inlets that are of great value. North and 
South America present many resemblances in 
structure, and many contrasts in climate. The 
climate is dependent on the usual world con- 
ditions as modified by the configuration of the 
land. Thus thoro is the usual transition from 
tropical to Arctic temperatures ; and the usual 
north-easterly winds in the south and westerly 
winds farther north. Tho continental nature 
of the climate is seen in the curving of the 
summer isotherms over the land, carrying the 
heat farther north over the inland area them 
over tho coastal regions. The presence of the 
Rockies on the western seaboard moans a great 
procipitatiem of moisture there and a conse- 
quent dryness of tho westerly winds over the 
plains. The submergence of the Gulf of Mexico 
has meant that there is a m\ich greater area 
under tho influence of moist winds from the 
oci5an (of a monsoon type) than would otheiwise 
have boon tho case. Although much of the 
interior is somewhat arid, remarkably little is 
actually desert. Tho extraordinary scenery of 
the Grand Canyon of the Colorado is due to tho 
at>Honce of rain to wear back tho river -banks, 
which have been cut straight down through 
horizontal strata to tho depth of a mile. 

The Ice Age in North America has resulted 
not only in the formation of great lakes that are 
an important means of communication, but in 
tho deposition of soil over enormous areas, a 
deposition which accounts for the groat fertility 
of the land. 

Canada, occupying the northern part of the 
continent, is separated from the United States 
by a boundary which is for a groat part of its 
length merely a lino of latitude, and therefore 
there are no regional reasons for considering it 
apart from its southern neighbour. But such 
facts a.s the failure of the attempt to establish 
commercial reciprocity between tho two justify 
their separate treatment. 

A large part t^f the area will always be in- 
capable of cultivation, from cold in the north, 
from the height and steepness of the mountains 
in the west, and from the poverty of the soil 
in the Laurentian plateau. But the great 
plains with their fertile soil are one of the great 
wheat areas of tho world. Where tho rainfall 
is insufficient for wheat, there are great cattle 
ranches — i.e. to the east of the Rockies. The 
eastern region of Canada is forested, and lumber- 
ing is one of the most important occupations. 
The same applies to the forested Pacifle slopes 
of the Rockies. 

It has been suggested to construct a i-ailway 
to a port on Hudson Bay for the export of 
wheat from Manitoba. At first sight this seems 
a most absurd route to choose ; but this merely 
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indicates how unsatisfactory maps are as com- 
pared with a globe as an accurate representation 
of the world. If you take a globe and stretch 
a piece of thread as tightly as possible between 
Winnipeg and Liverpool, the reason for the 
suggested route will be obvious. Of course the 
bay is frozen for most of the year, but it is ice- 
free at the very time when the pressure of 
traffic commences. A greater objection is the 
shallowness of the bay, which would prevent 
ocean-going steamers from approaching near 
the land. 

Of the minerals of Canada the most import- 
ant are gold, silver, copper, iron, and coal. The 
mineral wealth is as yet largely undeveloped. 
The discovery of gold in the Yukon territory 
led to a great “ rush ” in 1 898. British Columbia 
also contains several gold-fields. 

Other great sources of wealth are fruit, dairy 
produce, and fishing. 

Canada is well served by its great water-ways, 
both lake and river. Tho Groat Lakes are ice- 
bound in winter. Tho lakes have bc^en mad© 
still more useful by the construction of canals. 
There is also an excellent system of trans- 
oontinental railways. Tho chief towns owe their 
importance mainly to commercial clauses. They 
have sprung up not as manufacturing centres, 
but as centres for the collection and distri- 
bution of products. An excellent exorcise, there- 
fore, is an examination of tho map to discover 
the reasons for tho importance of tho sites. 

The United States, separated by a political 
boundary only from Canada, is also separated 
from Mexico on the south by a lino which is 
not determined by geographical considerations. 
This latter republic is in a state of political 
unrast and consequent want of development, 

Tho United States possesses great natural 
advantages. To the north-west are great 
cattle ranches, and therefor© Chicago, well 
placed for both natural and artificial transport, 
has become the world’s greatest moat purveyor. 
Where tho climate becomes moister, wheat in 
the north and maize farther south are cultivated. 


In the wheat lands Minneapolis has grown up 
as a hour-milling centre because of the proximity 
of St. Anthony’s Falls, which supply water-power 
for the mills. On the eastern lowlands tobacco 
in the north and cotton in the south are the 
chief crops. One of the greatest coal-fields in 
the world has Pittsburg as its chief town. Here 
too are oil wells and iron ore, and further 
supplies of ore are brought from the shores of 
Lake Superior by water. This is the only great 
town that owes its existence to the presence 
of coal ; all tho othoi*s owo their prosperity to 
conditions favouring commerce. 

The Mississippi and its tributaries form a great 
north and south water way, but it has been an 
obstacle to be overcome in the east and west 
railway communi(;ation. The other obstacles 
are of course tho barri(*rs of the Rockies and the 
Alloghanies. Tho Hudson with its tributary the 
Mohawk offers a means of circumventing the 
latter barrier ; hence iho importance of New 
York, and its population of over four million. 
At the point where tho Rockies are crossed San 
Francisco with its magnificent harbour has be- 
come a great port. 

Tho water-power supplied by tho rivers of 
New England has given rise to a good deal of 
cotton manufacture. The humid atmosphere, 
as in Lancashire, is suitable for this industry. 

In addition to coal and iron, gold is found in 
California and Alaska, silver in Nevada, and 
copper near Lake Superior and elsewhere. 

The United States has had a comparatively 
short history. In tho beginning geographical 
factors played a very considerable part in the 
struggle between tho British and French. The 
development of tho country has been extremely 
rapid and successful. Two of tho great pro- 
blems which it has now to face are the growth 
of trusts and tho “ colour ” problem. Even 
these, to some extent at least, have a connection 
with geography in its widest sense. 

G. S. Dickson, M.A., B.So- 


COURSE OF READING 


Maps and Atlases. — All serious study of geog- 
raphy must begin with large scale maps. The 
sheets of tho 1 -inch Ordnance Survey, obtainable 
in various forms, make an admirable beginning,, 
while for many purposes Bartholomew’s Reduced 
Ordnance Survey Sheets are useful. As the 
British Isles contain only a limited number of 
types of scenery, these maps should be supple- 
mented by others, including areas of different 
chapter. The sheets of the Swiss Topo- 
graphical Map are singularly beautiful specimens 
of cartography, and those of the higher areas are 


invaluable for the study of mountain scenery. 
A volume published by the U.S.A. Geological 
Survey as The Interpretation of Topographic 
Maps, by Atwood and Salisbury, not only con- 
tains specimens of sheets showing regions of 
special interest, but also very careful descrip- 
tions of the maps, of great assistance to the 
beginner. For use with our own Ordnance 
Survey Maps the following may be recom- 
mended : Maps : How they are made and 
how to read them, by H. N. DiokBon (a small 
pamphlet, publisned at London, 1912); Elder- 
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ton, Maps and Map Drawing (London, 1906), 
and Newbigin, Ordnance Survey Maps : Their 
Meaning and Uses (London, 1013), both also 
small works. 

Atlases, if good, must alwa 3 rs be rather costly. 
The numeroxis cheap issues for schools are not, 
as a rule, adapted for anything but somewhat 
elementary work, but Longmans' New School 
Atlas^ edited by Chisholm, and somewhat more 
expensive than the majority, may be recom- 
mended. A gtiod German atlas, remarkably 
cheap, is Lehmann u. Soobel, AtUis fUr hdhere 
Lehranstalten, which has some excellent physical 
platens. For general use Bartholomev/’s Citizen's 
Atlasy of which there are also cheaper issues, is 
as good as any. The student will not fail to 
consult the Atlas General Vidal- Lahlache, a very 
fine French work, and Stielor’s Hand Atlas^ 
now available in an English edition. Among 
special atlases mention may be made of Bar- 
tholomew, Buchan, and Herbertson’s Atlas of 
Meteorology, with introductory text, and Bar- 
tholomew’s Atlas of the World's Commerce. A 
small commercial atlas, with a considerable 
amount of introductory text, is Bartholomew’s 
Adas of Econmnic Geography, with introduction 
by Lyde. 

General. — ^The following small books may be 
recommended as giving some general notions on 
geography from the modern standpoint : Keltic, 
History of Geography (London, 1913) and Applied 
Geography (2nd edition, London, 1908); Now- 
bigin, Modern Geography ; Gregory, The Makimj 
of the Earth ; Colo, The Growth of Europe. The 
lost three are all in the Home University 
Library, and have references. A much larger 
book, which tre^ats of a considerable variety of 
subjects, is Semple, Influences of Geographic 
Environment ( London, 1911), 

Physical Geography. — Small books on the 
subject are Mill’s Realm of Nature (2nd edition, 
I.«ondon, 1913), and Newbigin, An Introduction 
to Physical Geography (Tendon, 1912), the latter 
with references. The most coraprohensivc book 
in the English language is perhaps Salisbury’s 
Physiography (London, 1907), but those who 
can read French should not fail to consult de 
Martonne, Traiti de GSographie Physique (2nd 
edition, Paris, 1914), with very full references 
and some admirable pictures and diagrams. 
Among special subjects meteorology and climate 
are very important. Small books are Fowler 
and Mariott, Our Weather (1912), and Dickson, 
Climate and Weather (Home University Library, 
1911). Part of Hann’s great book has been 
translated by Ward as Handbook of Climatology 
(1903), a work of great importance. A number 
of good exercises in physical geography will bo 
found in Simmons and Richardson, An Intro- 
duction to Practiced Geography (1907), while for 
the working of problems a NauticcU Almanack 
such as Brown’s, published annually at Glasgow, 
is indispensable. The Royal Geographical 
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Society’s Hints to Travellers, periodically brought 
up to date, is full of useful material. 

Commercial Geography. — ^The best general 
text -book is Chisholm’s Handbook of Commercial 
Geography, brought up to date at regular inter- 
vals ; there is also a smaller book by the same 
author. Consult also J. R. Smith, Industrial 
and Commercial Geography, and MoFarlane, 
Econmnic Geography (London, 1914). In con- 
nection with economics, the rich storehouse of 
material to be found in Government Blue Books 
and colonial and diplomatic reports must not 
be neglected. 

Regienal Geegraphy. — The most compre- 
hensive and scientific single work in English 
is The International Geography, by seventy 
authors, edited by H. R. Mill, but it is somewhat 
stiff reading. A delightful book, now somewhat 
out of date, is Rtxslus* Nouvelle Giographie 
Universelle (Paris, 1 878-189/5), the English 
edition of which may sometimes be picked up 
second-hand. Stanford’s Compendium of Geog- 
raphy and Travel, thirteen volumes, by various 
authors, is very useful. A series, entitled 
Regions of the World, has boon published under 
the editorship of Maoklnder, of which the most 
notable volumes are the editor’s Britain and 
the British Seas (2nd edition, Oxford, 1907) and 
Partsch’s Central Europe (1903). The volumes 
are obtainable separately, and cover the world 
at large. A now series, of which one volume 
only has as yet appeared, is by Lyde, this first 
vohimo being The Continent of Europe (London, 
1913). For the Briti.sh Islands in detail, in 
addition to Mackinder’s book mentioned above, 
we have Geikio, The Scenery of Scotland (Srd 
edition, London, 1901); Avebury, The Scenery 
of England (1902) ; the Cambridge County 
Geographies, small volumes, one for each county, 
appearing under the editorship of Guillemard; 
and many school books by llorbertson, Mac- 
kinder, ai^d others. 

Those desirous of beginning the detailed study 
of any region of the world will find it convenient 
to consult the Statesman's Year-Book, which is 
published annually, and not only gives short 
accounts of all the countries, but also references 
to the chief official and other publications upon 
each. Finally, full lists of books, with biblio* 
graphic details, will be found in the Guide to 
Geographical Books and Appliances, prepared by 
members of the Geographical Association 
(London, 1910). Serious students will find it 
desirable to join a geographical society, such as 
the Royal Geographical Society, London, the 
Royal Scottish Geographical Society, Edin- 
burgh, or the smaller bodies which exist in 
almost all the larger towns of England. For 
teachers, membership of the Geographical 
Association offers many advantages. The publi- 
cations of the three bodies naraed. which are 
respectively The Geographical Journal, The 
Scottish Geographical Magazine, and The Geo- 
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graphical Teacher (the first two monthly, the 
last onoe a term), give descriptive accounts of 
recent books and other geographical publica- 
tions. 

Books of Travel may be regarded as falling 
into two great sets, those which are read for the 
sake of their authors, and those valued because 
they give pleasant or useful accounts of distant 
places. The classification is not scientific, for 
the same book may fall into both categories, 
but there is nevertheless a real distinction between 
the works of the pioneer travellers, like Marco 
Polo, Livingstone, and so forth, and those of the 
many authors who give interesting descriptions 
of unfamiliar places without attaining great 
eminence either as writers or as individuals. 
In. the following lists wo shall mention first the 
great travellers who have first penetrated or 
described unknown regions, and second the 
writers who have supplemented or elaborated 
the observations of the pioneers. 

Europe. — ^Travel books in the strict sense 
scarcely exist in the case of this continent, 
but the student will not neglect such works as 
Borrow’s The Bible in Spain, whose interest 
is literary rather than geographical ; Dufferin’s 
Letters from High Latitudes, and so forth ; while 
some of the recent books on little-known parts 
of the Balkan Peninsula, such as Miss Durham’s 
High Albania, and books like Bisiker’s Across 
Iceland (1902), may bo regarded as coming under 
the head of travel and exploration. 

Asia. — ^This continent has had an enormous 
amount of attention devoted to it. The studcmt 
will begin with Marco Polo’s Travels, and follow 
it up with Bernier’s Travels in the Mogul Empire 
(1666-68), the Abb6 Hue’s Recollections of a 
Journey through Tartary, Tibet, and China in 
1844-46, Palgrave’s Narrative of a Year's Journey 
through Central and Eastern Arabia in 1862-63, 
Burton’s Personal Narrative of a Pilgrimage to 
El-Medina and Meccah, and Prejevalsky’s 
accounts of his two great Asiatic journeys, as 
sot forth in Mongolia, the Tangut Country, and 
Solitudes in Northern Tibet (1876), and From 
Kulja across the Tian Shan to Ldb-nor (1879). 

Coming down to more recent times, we have 
Sven Hedin’a journeys, as described in Through 
Asia (1898), Adventures in Tibet (1904), Trans- 
Hmholaya (1909). The same author’s From 
Pole to Pole gives accounts, in simple language, 
of travel generally. Quite popular in style, but 
pleasant and attractive books, are those written 
by Mrs. Bishop (Isabella Bird) on her journeys 
in various parts of Asia — e.g. The Yangtze Valley 
and Beyond (1899), Unbeaten Tracks in Japan 
(1900), Korea and Her Neighbours (1898), &o. 
One should read also Younghusband, The Heart 
of a Continent : Manchuria, Turkestan, and the 
Pamirs (available in a new cheap edition, 1908) ; 
Waddell, Lhasa and Its Mysteries (1906). 

^ Those interested in natural history should not 
to read Wallace’s The Malay Archipelago, 


and other books which will also appeal to them 
are Nordenskibld, The Voyage of the “ Vega ” 
round Asia and Europe (1881); Alcock, A 
Naturalist in Indian Seas (1902); Forbes, A 
Naturalist's Wanderings in the Eastern Atchi- 
peUtgo from 1878 to 1883. 

Africa. — ^Here Herodotus makes a good begin- 
ning, and may well be followed by Sir Harry 
Johnson’s The Nile Quest (1903), which gives 
an elaborate historical survey. Mimgo Park’s 
Travels in the Interior of Africa must not bo 
neglected before passing on to Livingstone and 
Stanley. All Livingstone’s books should bo 
read — First Expedition to Africa, 1840-66 ; 
Second Expedition to Africa, 1868-64 ; Last 
Journals in Central Africa (1874) — and they will 
naturally lead np to Stanley’s Through the Dark 
Continent and In Darkest Africa, Speke, 
Journal of the Discovery of the Source of the NUe 
(1803), must also be read, together with Thom- 
son, To the Central African Lakes and Back 
(1881), and Through Masai Land, Note also 
Baker, The Albert Nyanza, Great Basin of the 
Nile, and Exploration of the Nile Sources, and 
Burton, O'he Lake Regions of Central Africa 
( 1860 ). 

Of later works wo can only give a selection. 
All Miss Mary Kingsley’s books are worth 
reading. See West African Studies and Travels 
in West Africa, Alexander Boyd, From the 
Niger to the Nile ; Sir H. H. Johnston, The 
Congo, from Its Mouth to Boloho ; Moore, To 
the Mountains of the Moon ; Drummond, 
Tropical Africa, are also interesting. Compare 
also R. Brown, The Story of Africa and Its Ex- 
plorers (1 893). 

America. — For this continent some of the 
original Spanish accounts, as available in trans- 
lation in the volumes published by the Hakluyt 
Society, form the best introduction. See also 
Fiske, Discovery of America : With some Account 
of Ancient America and the Spanish Conquest 
(1892, published at Boston), and Payne, History 
of the New World called America (1892) ; also 
Prescott, History of the Conquest of Mexico 
(1843). 

Of travel books in the strict sense there are 
many, the more recent examples mostly dealing, 
as was to be expected, with South America. 
Very attractive on account of their style are the 
following : Belt, The Naturalist in Nicaragua 
(1874); Whymper, Travels among the Great 
Andes of the Equator (1892); Hudson, The 
Naturalist in La Plata (1892) and Idle Days in 
Patagonia (1893) ; Agassiz, A Journey in Brazil 
(1869) ; Bates, Naturalist on the River Amazonas 
(1892) ; Lumholtz, Unknown Mexico (1003), &o. 
Darwin’s Voyage of the “ Beagle ” also gives much 
space to South America. 

Australasia and the Oceanic Islands.— There 
is not a great deal of first-rate importance in' 
regard to these regions. Captain Cook’s Voyages 
will naturally form the starting-point. See 
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Low, Captain Cook's Three Voyages round the 
World (1897), and Thynne, The Stonj of Aus- 
tralian Exploration (1894). Warburton, Across 
the Western Interior of Auatralia (1876), indicates 
the oonditiona found in Australian exploration 
in earlier days. 

For the islands R. L. Stevenson’s Letters from 
the Pacific should bo road. See also Mrs. Bisliop, 
The Hawaiian Archipelago, and Beatrice Grim- 
shaw, Islands North-East of Australia (1883) and 
In the Strange South Seas (1907) ; also Haddon, 
Head Hunters : Black, White, and Broum (1 901 ). 

Arotio Regions, — Of recent years the greatest 
output of travel books has been in connection 
with polar regions, where alone real adventurous 
travel in unknown areas remains possible. In 
the case of the Arotio area, Greeley’s Handbook 
of Polar Discoveries (1880), with a useful biblio- 
graphy, should be consulted for the history of 
discovery. The following is a selected list of 
the more important or more interesting books 
on the subject ; for fuller information Greeley’s 
bibliography should be consulted : McClintock, 
Narrative of the Discovery of the Fate of Sir John 
Franklin ; Markham, The Qreat Frozen Sea ; 
Alarkliam, Franklin and the North-West Passage; 


Parry, The North- West Passage ; Payor, New 
Lands within the Arctic Circle (1876); Greeley, 
Three Years of Arctic Service ; Nansen, The 
First Crossing of Qreerdand (1888); Nansen, 
Farthest North : The Voyage of the “ Fram ” 
(1897); Peary, Northwards over the Great Ice 

(1898); , Nearest the Pole (1907); , 

The North Pole (1910). 

Antarctic, — ^The list of travel books in this 
case is somewhat shorter, for the motive which 
prompted so much Arctic exploration, that of 
finding a route to India, was absent here, and 
active Antarctic exploration is of late date. 
Mill’s Siege of the South Pole (1906) gives a full 
historical account, with a bibliography. To 
this book it will be sufficient to add the follow- 
ing : Nordenskiold, Antarctica : or. Two Years 
arnongat the Ice of the South Pole ; Scott, The 
Voyage of the “ Discovery ” (1906) ; Shackleton, 
The Heart of the Antarctic (1909); Amundsen, 
The South Pole (1912) ; Scott's Last Expedition 
(1913); Priestley, Antarctic Adventure: Scott's 
Northern Party (1914); Mawsun, The Home of 
the Blizzard (1 914). 

M. I. Newbigin, D.Sc. (Lond.). 
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Introduction . — -The soienoe of Geology deala 
with the crust of the earth. Interest in this 
study may bo aroused in various ways. A 
short walk may bring one to a quarry or a cliff, 
and the formation of the rock may arrest atten- 
tion and ask explanation ; a railway cutting 
may start the same line of thouglit ; the stones 
of a sea beach or of a river bed may be picked 
up and some peculiarity force itself on one’s 
notice ; the finding of a fossil may stimulate 
the imagination. Or it may bo that one begins 
to wonder why the landscape is just what it is. 
A casual word, that such and such a hill was 
once a volcano, or that the land was once the 
bed of a sea, may be sufficient to start a study 
of the whole subject. 

It is with matters such as those that geology 
deals. And it is all to the good when the 
investigation begins with some point in local 
geology that insists on explanation. For this 
is an out-of-doors subject, and its study must 
not be divorced from the investigation of the 
actual phenomena within reach. And the 
student has to realise that the explanation 
of the present-day conditions depends on a 
geological history which claims for itself a length 
of time which is practically mireolisable. “ The 
first thing you learn,” said a well-known pro- 
fessor of geology during an excursion, is 
weathering, and it’s the lost thing you do 
learn.” For the results of its aotion are so 
stupendous that they can scarcely be credited. 

Our first study, then, is of the agents which 
produce geological change. It is now held 
with practical unanimity that the forces which 
are acting at the present day to modify the 
existing state of the earth’s crust are sufficient 
to explain all the changes that have taken place 
in the past. There is no need to invoke the 
aid of other and more powerful agents, though 
^ it is not necessary to maintain that they have 
always been present in the same degree or 
proportion throughout the earth’s history, 

EPIGENB AGENTS 

The forces producing geological change are 
divided into two classes : those that act on the 
exterior of the earth’s crust, and those that are 
internal. The first are called exterior, sub- 
tt^rial* or epigene ; the second interior, sub- 
terranean* or hypogene. These classes must 
itIDtw be consider^ in detail. But it must be 


understood that neither group by itself would 
be sufficient; it requires the combination of 
both to give us the earth as we know it. 

With regard to the epigene agents, perhaps 
the most striking fact is the apparent insigni- 
ficance of the forces for which are claimed 
results of such magnitude. The forces whose 
action wo are to consider include wind, rain, 
frost, rivers, &c. These are incessantly at 
work, ever rearranging the familiar features of 
the land, and though a lifetime, or a whole 
series of lifetimes, may detect little difference, 
still all things change, and change enormously 
in the course of geological history. 

Wind, though not the most important of these 
agents, is the most universal. In this country 
the sand dunes that fringe parts of the oast 
coast are the direct result of the wind's action 
in blowing inland the sands of the seashore. 
In other countries the wind has had a much 
more important effect. The Black Earth 
region of Russia is said to derive' its rich soil 
from the Scandinavian centre of glaciation. 
When the glaciation diminished and the glacial 
silt became dry, the winds bore the fertile soil 
in a steady drift to this region. Similarly the 
loess of China, which in parts attains a depth 
of 2000 feet, has been borne from the dry 
interior of Asia by the wind. In desert areas 
like the Sahara the wind is constantly blowing 
the sand agaiust aU obstacles and wearing these 
away, whether the obstacles be buildings or 
rocks. In the course of ages the effects pro- 
duced in this way are very considerable. The 
sand grains themselves get their angular comers 
knocked ofi in the process, and this rounding 
is not confined to the larger grains, even very 
small grains are seen under the microscope to 
be rounded. With water-worn sand this does 
not take pUce, as the smaller particles are held 
in suspension, and only the larger grains suffer 
from the effect of friction. It is remarkable 
that several of the sandstones of this coimtry 
are seen on microscopic examination to consist 
of particles which ore all rounded or sub-angular, 
showing that they are wind-worn, and possibly 
giving a clue tp the nature of the climate at the 
period of their fonnation. 

Change of temperaturoi too, produces odn- 
siderable effect when continued over a long 
period. For the different materials of rocto 
expand and contract in different degrees, ai^ 
a great range of temperature in the course of 
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day and oight is enough gradually to reduce 
rooks to fragments. This agent is very active 
at the present day in certain desert areas. But 
agents which are negligible in our own country 
at present are not to be overlooked in geology. 
For geological history tells us of many changes 
of ' climate in Europe, and a factor which is 
unimportant now may not always have been so. 

In considering next one of the most impor- 
tant groups of agencies producing change — the 
Aqy>eou8 cLgendea — the one connected with 
change of temperature may be taken first. For 
when water has percolated into cracks in the 
rocks and there freezes, the expansion which 
accompanies freezing is sufficient to splinter 
the hardest rocks. The jagged appearance of 
many mountain tops is due to this, as is also 
the “ scree of broken material at the foot of 
the j)innacle. 

The action of rain is very important. Con- 
tinual dropping wears a stone, and geology can 
supply many evidences of that. Loose parti- 
cles, soft rock, and in time even the hardest 
rocks, are all in process of being worn away, 
swept into streams and rivers, and finally 
carried out to ocean. And in addition to this, 
rain has a chemical action. Kain water always 
contains a certain proportion of carbonic acid 
gas dissolved in it, which it obtains in its course 
through the atmosphere, and of which it gains 
more in passing over the siuface of the ground. 
This gives it the power of dissolving many 
rocks such as limestones and chalk, and of 
disintegrating such hard rooks as granite, 
carrying away a groat deal of the substance 
of the rock in solution, and leaving behind the 
soft substance known as china-clay, along with 
certain unaoted-on minerals. Then the rain 
easily removes the china-clay by its mechanical 
action. 

Springs play an important part in dissolving 
away such rooks as limestones. When they 
come to the surface they always contain a certain 
amount of material derived from the grotmd 
throu^ which they have passed, and the action 
of rain water in percolating into the ground 
often disintegrates rock to a very considerable 
depth below the surface. Some of the material 
they bring to the surface is carried down to the 
sea, but often they deposit peu^t of it when they 
reach the surface, forming sheets of travertine 
or bf silioeous sinter. Stal^titea and stalag- 
mites are due to the same action. The process 
is as follows : The underground water, charged 
with carbonic acid gas, dissolves a quantity of 
calcium carbonate from the limestone rock 
through which it has passed. Wben it emerges 
intoi the open air of a cave it loses some of its 
ga|i, is unable to contain so much carbonate 
fpf lime, and therefore deposits some of it on the 
tool of the cave. The drop then falls and 
deponfits more on the floor of the cave, and this 
sionttnues till there is an iciede-Hke formation 
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depending from the roof of the cave and 
another growing up to meet it. In the course 
of time these meet and form pillars. 

Streams and rivers are most important agents. 
They transport material which has been broken 
up by other agents. And they themselves are 
constantly wearing away their banka and bod. 
They make use of the fragments they transport 
like the arming ” of a tool to grind away the 
rock over which they fiow. All the solid material 
they carry, except the very finest (which is 
carried in suspension), is itself being smoothed 
and rounded by constant friction against the 
bed and sides of the river and being reduced in 
size. There is also a quantity of material carried 
in solution. When the river begins to slow 
down, a prooess of deposition begins. First of 
all the larger pebbles are deposited, and then 
smaller and smaller pebbles, and finally sand 
and mud, only the very finest particles reaching 
the sea or river estuary. Probably most people 
when they think of the matter at all, are of 
opinion that the rivers they know flow in the 
valleys just because the valleys happen to bo 
there and water always S(K>k8 the lowest level. 
But in reality this is putting the cart before the 
horse. For the valleys aro there bcicause the 
rivers and streams, aided by the other epigene 
agents, have made them. Imagine a plateau 
with a slope in one direction do\vn which water 
will flow. The water will soon make a channel 
for itself, which it will contimially deepen. Were 
there no weathering action going on, the channel 
of the river would soon be at the bottom of a 
deep gorge with vertical sides. This is exempli- 
fied by the Grand Canon of the Colorado River 
in North America, where the river has made for 
itself a gorge more than 300 miles long, and 
over a mile deep in places. But when frost 
shatters the rocks, and rain and wind are active, 
the sides of the valley are being continually 
benched back, and the river flows at the bottom 
of a continually widening valley. The character 
of the landscape will of course depend on the 
nature of the rock wliich the river and its 
tributaries have to wear dov^n. This will be 
considered later. But it is to bo noted that the 
mountains and hills of our country are merely 
the high land which still remains , when the 
rivers have done their work with the help of the 
other exterior agents. That is what is meant 
when it is said that all the mountains of Britain 
are mountains of circumdenudation. They are 
constantly being reduced in height too, for these 
agents are constantly at work wearing them 
away. 

The sea is another aqueous agent which is 
never at rest in its modifications of the land 
surface. Its action on the pebbles of the beach 
is one of constant wear, rounding, smoothing 
and polishing, and reducing in size. The scour 
of the tide is rearranging the boast, transporting 
material from one part, depositing material in 
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ajiother. There is also the action of the waves 
on the cliffs that border the shore. Where the 
rook is softer than its neighbours, caves are 
worn out. In the case of the hardest cliffs the 
waves, armed with shingle, undermine the base, 
and the overhanging portion eventually col- 
lapses. Where there are cracks in the rock, air 
may be imprisoned by the waves and the force 
of compression makes it almost an explosive 
charge which helps on the work of disruption. 

In modern times the action of glaciers is still 
going on in different parts of the world, and 
their influence has been carefully studied. 
Though a glacier has been called a river of ice, 
and though there is in many wa3rs a corre- 
spondence between the results of the two, yet 
there is an equally important set of differences 
which make glacial action easily differentiated 
from river action in its results. On the surface 
of modern glaciers are to be seen long lines of 
rock material (moraines) which has fallen from 
the heights above. These are transported bodily 
to the end of the glacier, undergoing no process 
of smoothing down such os rivers would have 
subjected them to, and undergoing no process 
of sorting out such as a river exercises when it 
deposits the material in order of heaviness. The 
same applies to any material embedded in the 
mass of the glacier. The only stones that can 
be altered ore those at the bottom, which the 
glacier uses as a tool for cutting, scratching, 
and polishing the surfcuje over which it moves. 
In this process the stones of tliis bottom moraino 
are themselves often shattered, but more often 
simply smoothed, scratched, and polished — 
usually on one surface only, and on this surface 
the striations all lie in one direction. Thus at 
the point where the glacier ends and the glacial 
river begins, the transported material is all 
dumped down in confuE^ heaps, stones of all 
sorts and sizes mingled with earth which may 
escape being carried off by the river. These 
fbvm mounds which are either arranged in 
somewhat parallel lines or have no sort of 
arrangement at all. It is the existence of such 
mounds in our own country that forms one of 
i^the proofs of the great ice age during which 
nearly all the country was smothered in ice. 
Glaciation Reaves other evidences of its former 
existence. The ice in its progress breaks off all 
projecting points, mountain peaks are rounded 
off, serrat^ edges lose their sharpness, and 
everywhere smooth and flowing lines rule in 
place of angularity and sharpness. Crags are 
worn away on the exposed side, while the lee 
side is protected and may hvea receive deposits 
of boulder-day from the glacier, giving rise to 
that feature of the landmape which is often 
seen, known as crag-emd-tail. The tenninal 
lanuz^aines may be sufficient to dam up a river 
. and form a leke, with the result that in countries 
that have formerly undergone glaciation lakes 
at^^.aqromoidy more numerous than elsewhere. 


ft^ks over which the glacier has passed are 
smoothed and scratched, often giving rise to the 
appearance which gives them the name of 
rochea moutonniea. The striations indicate the 
line of ice flow, and by looking at the rook, first 
from the one side and then from the other, the 
greater smoothness of the one side indicates the 
direction of flow. Rooks are often also carried 
far from the parent mass and deposited in a 
distant district where the rock is entirely diffe- 
rent in character. These are called erratics. 
Many ** perched blocks originate in the same 
way. 

The last important epigene agent is organic. 
A great amount of rock is composed of the 
remains of living bodies, both animal and vege- 
table. Decaying plants may sink into the 
ground, and there in the course of time become 
mineralised. The skeletons of land animals are 
often embedded in swampy soil, but this result 
is trivial oomparod with tho results produced 
by the plants and animals of the ocean. Coral 
reefs are being built up by the coral polyp in 
tropiocJ waters. This animal secretes carbonate 
of lime from tho ocean. This substance is 
supplied to the sea by the rivers which have 
carried it down in solution. Another most im- 
portant animal agont which secretes limestone 
is the globigerina. The globigorinse are ex- 
tremely minute forms of animal life with tiny 
globular shells. They live on the surface of the 
ocean, and when they die their shells fall to the 
bottom. There is a continual rain of these 
falling and settling on the floor of the ocean. 
The importance of this action will be under- 
stood when it is said that the chalk cliffs of 
England are composed almost entirely of tho 
remains of similar organisms. This globigerina 
ooze is not found in the deepest parts of the 
ocean, for in falling through the water they are 
subjected fw too long to the solvent action of 
the water, which contains a proportion of car- 
bonic acid gas dissolved in it, and never reach 
the bottom. Other organisms secrete silica, 
which is also ultimately derived from the land 
and carried to the sea in solution. Diatoms are 
tiny plants whose remains form diatom ooze, 
and radiolarians are animals which have shells 
that cannot be dissolved by the water in their 
falling to the bottom, and therefore fomi a 
sufficiently laige proportion of the deposits of 
the abyssal regions of the Paoiflo to give these 
the name of Radiolarian ooze. 

Action of this kind, seemingly insignificant, 
is when continued for ages an important factor 
in the formation of rooks. Any furiher oonsider- 
^ion of this subject will be more appropi^te 

HTPOOBNB AGERTS ^ 

We oome next to the consideration 
Hyp€tg€n0 Agenta, It will be observed tha# Ihq 
epigene agents act as a whole in reducing every-' 
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thing to one common level. Mountains 
being gradually reduced in height and the lowest 
stretches of land are as steadily being raised by 
deposition until all comes to one ** base level of 
erosion.*’ Even the floor of the ocean is being 
elevated, however slowly. But obviously the 
land is far from having reached that stage, and 
this is due to the internal agencies. The most 
obvious of theso is the volcano^ which throws out 
on to the surface quantities of material in the 
form of large blocks and smaller particles down 
to fine d\ist. There are also poured forth 
streams of molten rock. This molten rock may 
be forced through the surrounding rocks instead 
of coming to the surface. The lava which 
flows over the surface has certain characteristic 
features. It contains a great deal of steam, 
which in escaping leaves a cindery or slaggy 
appearance on the surface of the flow ; and often 
indeed on the under surface also, when the 
slaggy material has fallen down in front of the 
flow. The steam bubbles are often seen to be 
elongated in the direction of the flow. That 
part of the lava which cools most rapidly forms 
a volcanic glass. 

Earthquakes too are obvious results of internal 
causes, and often cause alteration in the level 
of the land. But much more important are the 
great crustal movements which are going on, 
supposed to be due to the shrinking of the globe 
os it cools. There is distinct evidence of both 
elevation and subsidence having taken place 
within historic times. This movement has been 
of the greatest importance, and geology has 
many results to show that can only have been 
produced by this means. Along many parts of 
our coasts raised beaches can be seen at different 
heights above sea-level, each pointing to a period 
of elevation. And on the other hand the exist- 
ence of submerged forests points to subsidence. 
The story of the rooks proves that there have 
been many movements of upheaval and suM- 
dence both, each lasting for prolonged periods. 
As we study the different classes of rocks we 
shall come to know many of these evidences. 

PETROLOGY 

Assuming that the agencies at work at the 
present day are substantially the same as those 
which have been at work all along, the next 
thing to be done is to form some idea of the 
different rooks and get as far as possible an 
explanation of their composition, structure, and 
mods of origin. 

There are three great groups of rooks : (1) the 
Aqueous, Sedimentary, or Stratified Rocks ; 
(2) the Igneous Kooks, which are subdivided into 
Volcanic and Plutonic ; and (3) the Meta- 
morphio Rocks. These will in turn require 
consideration. 

It' is probable that your own district does not 
Contain examples of all the types, thouc^ they 
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may be found at no inconvenient distance. At 
all events, you ought to make yourself as familiar 
as possible with the varieties of rook at your 
own doors, so to speak. You will often be 
puzzled at the start, but most likely a good 
many obvious types can be found. 

Segmentary Roeks. — ^The first of the great 
classes, the Sedimentary Kooks, are so called 
because they have been deposited as a sediment 
in water, either in rivers, or at river mouths, or 
in lakes, or the open sea, just as sediments are 
being deposited at the present day. They have 
been deposited in layers, though the layers alter 
their character if you trace them out over a 
distance. These rooks differ from the present- 
day deposits as a rule by being consolidated, 
generally through the action of some cementing 
material such as carbonate of lime, silica, or 
oxide of iron. 

You may be able to inspect some quarry in 
your neighbourhood that shows evidence of 
stratification. When you find layer upon layer 
of rock, possibly differing in structure, you will 
be able to answer for yourself the question of 
the condition under which each was deposited. 
To take some examples. If there is sandstone, 
then you can say that that particular stratum 
was once part of a river bod — perhaps a delta, or 
part of a seashore, or at the bottom of a shallow 
sea or lake. A conglomerate^ which is made up 
of pebbles cemented together, must have origin- 
ally been a sea beach or a river bed. You may 
find the conglomerate shading off upwards into 
finer material. This may mean that it was de- 
posited at a river mouth, but the land gradually 
subsiding, the coarser pebbles were deposited 
farther up stream and the velocity of the river 
became so small as only to carry sand where it 
once transported pebbles. 

If there is a bed of clay or shale you may ask 
yourself under what conditions such deposits 
are' being made at the present day. They are 
all made in places where the deposition tftlles 
place very slowly, as in the fairly deep water off 
the shore, or in the deep wator of lakes, or in the 
alluvial plains of rivers. The clay or shale of 
the quarry must therefore have been once det 
posited under such conditions. 

It is a fairly common thing to figjd on a slab 
of sandstone such evidences of the condition of 
formation as ripple marks, worm oasts, the 
pittings made by rain drops, or even the foot- 
prints of some animal. Sometimes in sandstone, 
and more often in shale, fossils may be found, 
perhaps the shells of some animals which have 
died and been slowly buried under the steady 
deposition. These have played a part in 
Historical Geology whose importance cannot be 
overrated. 

SandBtoma and ahalea are mechanically- 
formed rooks; they have been formed by the 
wearing away of older rocks. But there is 
another group of sedimentary rooks which are 
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organically-formed. The two most important 
are limestones and coal, and of the limestones 
the chief is chalk. A chalk cliff therefore 
must be imagined as having once been at the 
bottom of a deep sea of clear water on whose 
surface the minute organisms of foramimfera 
like globigcrina lived. Coal is formed of the 
remains of plants which flourished on swampy 
soil and under tropical conditions. The dis- 
covery of coal beds near the South Pole leads 
one to see how the world’s climate has changed. 

Chemical Deposition . — As an example of 
another kind of deposition — chemical deposition 
— mention may be made of the beds of rock-salt, 
which must undoubtedly have been the salt of 
inland seas like the Dead Sea, where there was 
no outlet for the water and where the climate 
was hot enough to evaporate the water and 
allow the salt to crystallise out. 

As far as possible the local sedimentary rocks 
ought to be studied to sec how much of the 
above may be voriBod, and an attempt made to 
reconstruct in imagination the conditions of their 
formation, and to realise the vicissitudes that 
the land has gone through. You will in all 
probability be confronted at once with other 
evidences of such vicissitudes, possibly in the 
quarry or cliff itself, certainly in a more ex- 
tended survey. 

First of all, it is obvious that these beds 
when laid down must have been practically 
horizontal. But very likely you will find that 
the strata, instead of being horizontal, are 
inclined. This is the result of earth movement. 
The earth, cooling and shrinking, wrinkles its 
crust, and in so doing the strata become bent. 
Although the earth is a shrinking body, that 
is not inconsistent with local upheaval over 
wide areas. For the solid crust has to accom- 
modate itself to a shrinking core, and this im- 
plies wrinkling, elevation in one place and 
siAfsidence in another. Inclined strata are 
therefore the rule and horizontal strata the 
exception. Curved strata may be found within 
very small limits giving the appearance shown 
by the sketch. And strata that are apparently 



inolined at one definite angle are not so in 
reality, for on following up a stratum it is found 
tp be bent into curves like the waves of the sea. 
The . creet of these curves are called anticlines 
land the hollows synclines. The angle at which 
stratum at any place is. inclined to the bon* 


zdatal Is called the dip, and the line along the 
stratum at right axples to this is the Hrike. 
Thus if a book is tilCd on the table the sloping 
edge gives the dip and the horizontal edge 
gives the strike. The place where the stratum 
comes to the surface is called the outcrop. 

It is important to notice that though strata 
are undulating the level of the ground gives no 
indication of this at all. It is a very common 
mistake to imagine that undulating ground 
means undulating strata underneath, or rather 
that the slope of the strata determines the 
slope of the ground. If you look at a railway 
cutting, say, where inclined strata are exposed 
you will see something like the sketch. 



In all probability the strata, after being 
deposited perhaps at the bottom of the sea or 
lake, began to be arched up, and slowly rose 
above the surface. But aa soon as that hap- 
pened denudation would set in and the top of 
the arch would be gradually planed down. If 
the movement went on slowly enough, and 
these earth movements are as a rule extremely 
slow, the elevation would probably never 
proceed far above sea-level. 

Indeed, so little do slope of strata and slope 
of the ground correspond that there is a very 
general tendency for them to be in exactly 
Opposite directions. Synclines are often found 
to be at the tops of mountains and anticlines 
in the valleys as in sketch, where AA' is the 
actual surface, and the dotted lines represent 
the amount of land that has been worn away 
by the agents of denudation. 



The explanation is that an anticline is essen 
tiaJly a much weaker structure than a syncline, 
and if weathering has long enough to act it 
wears away the anticlinal structure much faster 
than the synclinal. For there is a disposition for 
many stratified rocks to form joints, and these 
often divide up a stratum into a series of laige 
blocks. Now, to put it crudely, these blocks 
have a tendency to tumble away from eiush 
other in an anticline and towards each oth^in 
a syncline. And the weathering action follows 
this sort of rule. 

In the case of escarpments and dip df^pes,* 
dlope of ground and of stiata do in part ooindde. 
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The origin of this feature-^of the landscape is 
this. A series of strata, 4 oonsisting of ^ter- 
nating hard and soft bed^ is deposited at the 
bottom of the sea. Then elevation begins to 
take place. As soon as the surface is reached 
the planing action of the waves begins and the 
result is as in sketch. 



We shall now consider the left-hand side of 
sketch. When elevation takes^i/he land beyond 
reach of the waves the differential action of the 
weathering begins. The original slope of the 
land surface, considering the mode of upheaval, 
will probably be to the left, and down this slope 
tlie original rivers will run, cutting across hard 
and soft strata indiscriminately, mayhap form- 
ing waterfalls or rapids at the outcrop of the 
hard strata. But the various epigene agents 
acting on the rocks at each side of the river will 
wear away the soft rocks much more quickly 
than the hard ones. Thus a landscape is pro- 
duced whose appearance will be as represented 
in sketch. , 



At the summit of each escarpment will be a 
stratum of hard rock, while in the vale at the 
foot of it will run a streeun, tributary to the 
original river, which carries off the waste from 
the escarpment. The slope to the right of the 
stream in the figure corresponds roughly to a 
dip slope. 

In the case of the youngest mountains of the 
world there is a sort of general correspondence 
between surface features and underlying strata. 
But in all of them weathering action is already 
fast altering this, and every year brings about 
a greater disparity. 

It is obvious that as a general rule the strata 
to be found at the bottom of a section are the 
oldest, while those at the top are the youngest. 
But there are exceptions to this rule. The 
crustal movements which give rise to curved 
strata may go still further and produce overfolds. 
If in the diagram representing an overfold the 
upper portion is supposed to have been removed 
by denudation, then it is evident that a boring 
at the point A will pass through the older forma* 
tions first. 

Overfolding has sometimes taken place on a 
giga.itio scale, and only the greatest patience 
and skill of geologists has enabled them to dis- 
entnuagle the thicad of the geological record. 


The study of the order of succession of the rooks 
of the earth’s crust is a branch of Historical 



Geology, one of the most important departments 
of the subject. 

Faults* — ‘Earth movements, responsible for 
folding of strata, are also responsible for faults. 
Strata have not been able to submit to an un- 
limited amount of displaoom(3iit, and the result 
has been that they have often fractured along 
certain lines and suffered a relative displace- 
ment. A diagram will make this clear. The 


a 

b 


d 



fault may he on a very minute scale, so that a 
hand specimen will show it ; in other cases it 
may extend for miles in length, and the dis- 
location may have displaced the strata for 
thousands of feet. Do not suppose, however, 
that such enormous faults have produced cliffs 
miles long and thousands of feet high. Faults 
have not as a rule been startling phenomena ; 
they have proceeded with almost inconceivable 
slowness. Rivers which flowed acrem the fault 
plane continue to do so during the slow disloca- 
tion of the crust and seem to have found no 
barrier to their progress. And as inequality of 
level began to be produced, the weathering 
agents wotdd attack with greater intensity the 
higher ground to the one side of the fault, and 
there would be no apparent difference of level. 
Naturally this will not invariably be the case, 
and in particukur where the weathering action of 
rain is absent there may be a distinct difference 
in level. 

Faults are of two kinds ; the one represented 
above is a normal fault* Here the strata to the 
right of the fault seam to have slipped down the 
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fault plane. In inverted faults the strata seem 
to have been pushed upwards. In the one ease 
there is a downthrow/' in the other case an 
“ upthrust." 


Igneous Rocks* — conglomerate is easily seen 
to be a rook made of pebbles set in a matrix 
of oementing material ; similarly a sandstone 
oonsists of particles of sand cemented together. 

Under the microscope clay is also 



seen to be composed of very dne 
particles. Those sedimentary rocks 
have all one point in common^ they 
are formed by the break up of older 
rooks by all the processes of weather- 
ing and denudation. Organically 


formed rooks too, such as chalk. 


It is not surprising to find that in the course 
of these earth-movements the strata have often 
been subjected to enormous pressure. It is this 
that has turned clay into slate which splits up 
into thin lamina) at right angles to the pressure, 
with a cleavage that bears no relation to the 
original stratification, though generally at right 
angles to that also. Traces of the original lines 
of stratification are sometimes found as in 
sketch. But the formation of slate really be- 
longs to the question of metamorphism. 



It has already been said that a section may 
show many of the vicissitudes that the crust of 
the earth has mideigone, and some of these have 
been discussed. Still another may be men- 
tioned, that of unconformity. A diagram will 
make this clear. 


have built up their hard parts from 
material in solution in the sea, material which 
is derived from '^ho rooks of the earth’s crust 
during weathering. But there is another class 
of rooks which examination shows to be entirely 
different in structure from these. A piece of 
granite may be examined as a sample. Inspec- 
tion shows that this rock is not formed of a 
number of similar particles cemented together. 
It is easy to distinguish at least three quite dis- 
tinct substances. The first to attract attention 
is white or pink, and on close examination will 
be found to possess a definite shape. Each of 
these particles is a crystal, and there will most 
likely be crystals of different sizes in the speci- 
men. Another crystalline substance will be 
seen, almost certainly in some cases allowing six 
sides. In appearance it is shiny and is either 
black or silvery, or both types may be seen in 
the one specimen. This is mica, and it will be 
foimd easy to flake off scales from the six-sided 
crystals with the point of a knife. The other 
particles of mica are also six-sided, but happen 
to be embedded in the mass too much end-on 
to show this shape. Both the mica and the 
other substance, called felspar, are set in a 
matrix which is clear and glassy, sometimes not 
easy to see without a lens. This is quartz. It 
presents no definite shape, though in reality its 
molecular structure is as crystalline as the 
others. These three substances are called the 



AA' represents a line of unconformity. Obvi- 
ously the strata above this line have not been 
laid down upon the strata underneath without 
a break in the succession. After the first set 
of strata was laid down there has been a 
period of earth-movement, elevation, and de* 
nudatioui then a further period of subsidenoe 
lind deposition. Since then, of course, there has 
aiisued another period of elevation to bring the 
ri>bic to its present position. 


minerals of the rook granite. 

The mode of formation of granite is not open 
to doubt. In the laboratory crystals can bo 
formed in three ways, by 8olidif3dng froin one 
of the three non-solid states, t.e. from vapour, 
solution, or liquid. The laboratory also proves 
that the slower the process of orystailisation the 
laiger are the individual crystals. It is a 
common thing for schoolboys to compete with 
each other to see who can form the largest 
crystals. Granite, it has long been recognised, 
is a crystalline rook which was once in a molten 
condition. The extreme sise of its crystals 
points to extreme slowness in cooling. It is 
the difierent rates of cooling, pointing to 
different conditions of formation, that divides 
the igneous rooks into plutonio and volcanic. 
Igneous rooks may be studied from different 
points of view. Their mode of origin^ their 
rook-struoture, their ehemioal and mineralogioal 
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composition l^e all tc be taken into considera- 
tion. 

Igneous rooks have all {^n at one time in a 
state of fusion. But some are coarsely cr3rs- 
talline; others, while still entirdy crystalline, 
have much smaller crystals, so small perhaps as 
^only to be seen under the microscope ; still 
others have crystals embedded in a non-cr}^- 
tallino or glassy ** base. Some have no 
crystalline matter at all, or only a rudimentary 
indication of crystallisation. 

It is all a question of conditions of cooling. 
If a molten rock is cooled quickly there is no 
time for crystals to form, and a ** glass ” is the 
result. At the present day lava forms such a 
rock. If the lava is a thick slfeet there may be 
found on the surface a slaggy material, a glassy 
material at the bottom, and in the centre a 
plentiful supply of small crystals in a glassy 
base. These conditions are fomid repeated over 
and over again in older rocks. The presence 
of a vesicular structure on the top shows that 
the lava was originally poured out on the 
surface of the land. If the lava has been forced 
from the volcano in amongst the surrounding 
rocks and not ejected on the surface, then both 
sides will show glassy structure whore the 
cooling has been rapid, and there will be an 
increase in crystallisation towards the centre. 

Modern lava sheets show evidence of their 
original fluid state in their flow-structure. The 
flowing mass forms streaks along the line of 
flow, and the rudimentary crystals arrange 
themselves in lines. This struotiue can be seen 
both in the hand specimen and in sections for 
the microscope. The escaping bubbles of steam 
are often drawn out along the line of flow also. 
These evidences of lava origin are often seen in 
ancient rocks. The vesicles formed by the 
escaping steam are sometimes in ancient rocks 
filled up with deposits from infiltrating water, 
giving the rock an amygdaloidal structure, so 
called from the resemblance of these deposits 
to almonds. 

When igneous rock is foimd amongst sedi- 
mentary rocks it is possible to tell from obser- 
vations of the above type whether it is of a 
Idter age than the rocks above it or is what is 
called contemporaneous, i.e. later than the 
rocks beneath it and earlier than the rooks 
above. In this case it has been poured out at 
the surface, and its age can be told from its 
position. When the molten rook has been 
forced along a line of stratification, forming a 
“sill,** there will be no slaggy upper surface 
and no steam bubbles. In addition, the rock 
both above and below the sill will show evidence 
of having been altered and baked by the in- 
trusive rock, and sometimes in following the 
formation across country the intrusive rock 
may be found to have broken across from one 
lino of stratification to another. Occasionally 
the stratified rook above, particularly at anti- 


clines, has been so weak that the intrusive 
rook has forced it to rise, and has ooUected in a 
groat mass underneath called a laccolith or 
laccolite. When denudation has worn away 
the overlying strata the lacoolite is exposed, 
and some form conspicuous features in the 
landscape. 

Often the molten rook is forced across the 
strata, forming dykes. They are very commonly 
vertical, and if the strata across which they 
have been forced are more easily worn away they 
stand out as prominent objects. Sometimes 
they themselves are the more easily weathered, 
and in that case they form trenches. 

Many great masses of igneous rock have 
cooled deep down under the surface, where the 
cooling has been a matter of ages perhaps. 
These necessarily ore wholly crystalline, and 
the crystalline structure is on a large scale. 
If, after crystallisation has begun, the mass is 
forced to the surface or near it, the crystals 
already formed may bo found embedded in a 
glassy base. These wholly crystalline rocks, 
when exposed by denudation, give us rooks of a 
granite type. 

Volcanio mountains are not very durable 
structures in a geological sense, and therefore 
it is not surprising that there aro numerous 
lava-fiows in this country whose parent volcano 
has entirely disappeared. In other cases the 
lava which welled up in the crater of the volcano 
and solidified there is all that is loft of the 
volcano. Such volcanic necks, as they are 
called, are not uncommon in Britain. 

When molten rock solidifies it contracts, and 
it is this contraction that gives riso to the 
columnar structure so often seen in old lava- 
fiows and sills. The contraction forms oraoks 
which extend at right angles to the plane of 
cooling. As the strain is uniform the cracks 
tend to be uniform also, and the shape they 
assume is the hexagonal for something like the 
same reason that honeycomb is hexagonal. In 
this way we have such structures as the Giant’s 
Causeway and Fingal’s Cave. 

Chemistry of Igneous Rocks . — ^Having now 
examined the igneous rocks from the point of 
view of their origin, they must next be looked 
at from the point of view of their ohemical 
and mineralogical composition. To do this 
thoroughly would involve a very considerable 
incursion into the domain of chemistry, but a 
short survey of the subject must bo given hero. 

Nearly half of the weight of the earth’s crust 
consists of oxygen, combined of course with 
other elements. More than half of the re- 
mainder of the weight is due to the element 
silicon. Of the composition of the interior of 
the globe the geologist can say nothing, but it 
is probably very different from the crust. The 
oxygen and silicon combine to form silica, and 
this makes up more than fiO per cent, of the 
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weight of the enist. The oxygen also oombines 
with other elements to form the oxides known as 
a]umina» lime, soda» potash^ magnesia^ oxides 
of iron, and water. 

Chemistry tells us of the important division of 
many substances into acids and bases. * Tlphn 
are often found united together, and this is the 
case with the crust of the earth. The substances 
^called silicates are combinations of the acid 
part silica with one or more of the bases alumina, 
lime. &o. The most important silicates are the 
felspars ; those are silicates of alumina plus one 
or more of the silicates of potash, soda, or lime. 
They make up nearly half of the earth's crust. 

Now all the rock magmas which give rise to 
igneouS’ rocks are silicate magmas. On con- 
solidation it is found that sometimes there 
been an exoeas of silica, which has therefore to 
solidify without combination with any of the 
bases. This is the free quartz of granite. All 
igneous rocks are divided, according to the total 
percentage of silica present, into acid, inter- 
mediate, basic, and ultra-basic ; and a classi- 
fication can be made of the igneous rooks on 
the double basis of chemical composition and 
degree of crystallisation. Rocks which are 
intermediate l^tween true volcanic and deep- 
seated plutonio rooks are often called intrusive, 
as they are generally found in dykes, sills 
and the like. It must be remembered that 
there is every gradation between the different 
types ; the classification is one merely for con- 
venience. A typical rock of each kind is men- 
tioned. 

Acid Intermediate Basic 

(Silica, 66 to 80 (Silica, 56 to 70 (Silica, 45 to 60 
percent.) percent.) percent) 

Volcanic Rhyolite Trachyte Basalt 

Intrusive Elvan Mioa-trap Dolerite 

Plutonio Granite Diorite Gabbro 

The ultra-basic group is generally divided 
into four. They contain less than 46 per cent, 
of silica. The commonest in Britain is Picrite. 
It is generally intrusive. A good example is 
on the Island of Inchoolm in the Firth of Forth. 

It would be impossible in so short a space to 
give any idea of the distribution of these rooks 
in Britain. For this recourse must be had to 
some of the books recommended at the end of 
this article. 

In passing from acid to ultra-basio rocks there 
is a transition in colour from light to dark, and 
there is also an increase in specdfio gravity from 
about 2*6 to about 3*6. 

Mimrala of the Igneous Rocks . — Something 
must now be said about the minerals of which 
the rooks are composed. Minerals are differ- 
entiated from each other in several ways. 
Thou£^ occasionally two or more different 
lamer^s have the same chemical composition, 
diffiatet minerals as a rule have different com- 
poliittbns. Difference in spedfio gravity is also 


important, and is of, great value^n metallurgy. 
It is also used in testing gems. .Walker's 
balance is a useful instrument in the field for 
determining the specific gravity. Heavy liquids 
are also used to determine this, especially by 
the elegant adaptation of that method known as 
the diffusion column. A test-tube is half filled 
with the heavy liquid and water is poured in. 
It soon forms a column in which the density 
increases gradually downwcuxls and the position 
in which the mineral floats gives its specific 
gravity. Hardness affords another test. A 
scale of hardness has been formed, every mineral 
of which can scratch those which precede it and 
can bo soratohed by those which come after it. 
The scale is as follows : 

1. Talc. 2. Gypsum. 3. Caloite. 

4. Fluorspar. 6. Apatite. 6. Felspar. 

7. Quartz. 8. Topaz. 9. Corundum. 

10. Diamond. 

The first two can bo scratched with the finger- 
nail ; the next three can be soratohed with a 
knife ; felspar also can be scratched with difficulty 
with a good knife. 

The streak of a mineral is sometimes distinc- 
tive. It is the mark it makes on a surface of 
unglazed porcelain, and is in reality the colour 
of its powder. 

The action of acids is a common test ; in tho 
field it is most usually applied to distinguish 
carbonates. When hydrochloric acid is applied 
to a carbonate efforvosoenco takes place, car- 
bonic acid gas being given off. But with some 
carbonates heat has to be applied. Tho fusi- 
bility of a mineral in the blowpipe flame is 
another useful tost. The magnetic properties 
of certain ores have also been made use of. 

Colour and lustre and other phenomena duo 
to light are important. The most important of 
these properties, connected with the polarisation 
of light, require tho use of a petrological micro- 
scope with its NicoVs prisms, and the explana- 
tion would take up much too great a space here. 
But the examination of thin sections of the rooks 
imder the miorosoope is of the greatest import- 
anoe in petrology. 

Crystals.— The form of the mineral is^ also 
very important. A great many minerals have 
a oryste^ne form, and others not crystalline 
may have some oharaoteristio shape, as wiry, 
kidney -shaped or reniform, granular, botryoidal 
(like a bun^ of grapes), globular, Ac. The study 
of crystals, or crystallography, is of great im- 
portance and interest. T^en a mineral has 
been allowed to crystallise from a molten con- 
dition without interference from other crystals 
it assumes a definite shape. This is generally 
the case, for example, with the felspar and mica 
of granite, but is not the case with the quartz. 
The quarts haa indeed begun to solidify in 
crystal form, but the presence of the other 
constituents which have crystallised before' it 
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has prevmtsd the deve^pment of crystal faces. 
In seotious under the miorosoope, the use of 
polarised light establudies the crystal structure. 
Under other conditions* however, it does form 
complete crysteJs. 

All crystals are found to belong to certain 
definite systems, and a brief account of those 
may now be given. They all possess a symmetry, 
which is greater or less according to the system. 
At the least they have a centre of symmetry, 
and every crystal face on the one side of the 
centre has a corresponding face parallel to it on 
the other side. 

Crystalline Syat&rns. — In all cases the faces 
can be referred to certain lines or axes within 
the crystal, round which the faces are grouped. 
This gives six systems. 

The first is the Regular or Cubic system, in 
which the axes are all at right angles to each 
other and are all equal (see diagram). If 
now we join the ends of the axes wo have an 
octahedron, the simplast form. If, on the other 
hand, planes aro drawn through the end of each 
axis parallel to the plane formed by the other 
two, the result is a cube. Again, the plane 
fac(3s of the crystal may pass through the ends 
of two axes and bo parallel to the third, giving 
the rhombic dodecahedron. Combinations of 
many forma may occur in a crystal, but in every 
case the faces cut the axes either at miit distance 
or at a distance which is equal to m times miit 
distance, where m ia a rational quojitity. In 
the case of the cube one of the axes ia cut at 
unit distance, and the others at distance in< 
finity ; m has here become infinite. Iron 
pyrites often crystallises simply as a cube. 
Galena, one of the ores of lead, generally shows 
a combination of the three mentioned above. 



octahedron ; a cube ; rhombic dodecahedron. 


Faces such as the cube faces are called pina- 
ooids ; those like the octahedron faces cutting 
all three axes are called pyramids ; those 
cutting two axes and parallel to a third are called 
prisms, as in the dodecahedron. When the axis 
these are parallel to Is a lateral axis, they are 
called domes. Thus the dodecahedron has both 
prisms and domes. 


The next system, the Tetragonal has three 
axes, again at right angles to each other, two 
of them equal, but the third ia neither equal to 
the others, nor can it be derived from them by 
multiplying by any rational number. Different 
#brms are shown. Ihe deutero- pyramid is really 
a prism form, and the deutero -prism ia really a 
pinacoid. The two prisms are terminated by 
basal pinaooids. The diagram of tinstone shows 
prisma and pyramids of both first and second 
order. 



Proto-pyranild. Deutero-pyramld. Proto-prism. 



Deutero-prism. . Tinstone. 


Closely allied to the tetragonal is the Hexa- 
gonal syatein, which, instead of two oqiial axes 
at right axes to each other has three at angles 
of 60 degrees. As in the tetragomil system, tho 
vertical axis is in an irrational ratio to tho other 
axes. Thoro are proto- and deutero -pyramids 
and prisms and other forms where the axes may 
be cut, not at unit distance but at a distance 
which is some rational multiple of that distance. 
Quartz is tlie commonest mineral crystalUsing 
in this system, and one form the crystal may 
tako is shown. 



The Orthorhombic^ or Rhombic system^ has three 
axes at right angles to each other and all of 
different lengths. Tho faces are pyramids^ 



o»pyramid. jp^prlanL rf-dome. 


prisms, domes, and pinaooids. The basal plane 
is a pinacoid in spite of its special name. A 
cryst^ of topaz is shown. 

24 a 
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The Moncclinic system has three axes of 
unequal length, one of them at right angles to 
the other two, which are inclined to each other. 
The faces are pyramids, prisms, and the rest. 
The felspars are divided into two classes accord- 
ing as they crystallise in this or the following 
system, the Tridinic, which has three axes all 
imoqual and all inclined to one another. A 
common form of each of the two felspars — 
monoclinic and triclinio — is shown, and also an 
example of a twinned monoclinic felspar. 



The phenomena of Hemihedrism, Ilemimor- 
phism, Pseudomorphism, Twinning, and the like 
are beyond the scope of this article. 

Gleavctge is a property of minerals closely 
connected with crystallisation, though some 
crystals, such as quartz, have no cleavage. 

A list of some of the more important rock- 
forming minerals may now be given, with the 
means of identifying them in hand specimens. 
But it must be remembered that this leaves 
untouched the vast field of their microscopic 
properties, seen by examination under the micro- 
scope. 

Quartz is characteristic of the acid group of 
igneous rocks and of some of the metamorphic 
rocks which have yet to be discussed. It is 
the chief constituent of sandstone, and quartz 
crystals are often found in veins. It can be 
recognised by its hardness («*7), its glassy 
appearance, and the shape of its crystals. But 
as a rule it has no crystal shape, its outline 
being determined by the crystals which it 
encloses. Impurities may produce such coloured 
varieties as smoky quartz, cairngorm, rose- 
quartz, &o. There is no cleavage. The fel- 
spara are found in nearly all igneous rocks, the 
monoclinic, orthoclase, in the more acid varieties, 
and the triclinio in the more basic. Both may 
occur together. They vMy in colour from white 
to pink ; they can with difficulty be scratched 
by a good knife. Their crystal shape is distinct. 
Orthoclase often shows a line down the centre 
of one face duo to twinning — the two parts of 
the twin being united along this line. Plagio- 
clase, on the other hand, shows a series of stria- 
tions due to multiple twinning. The term 
plagioclase really includes a series of felspars 
differing in chemioal composition and in physical 
properties, fusibility for example. 

•niere are two kinds of mica, white and black* 
The chief of the white micas is Muscovite, a 
hydrated silicate of alumina and potash ; the 
oliiel the dark micas is Biotite, a hydrated 


ferro-inagnesian and aluminous silicate. They 
all have an apparently hexagonal symmetry, 
though belonging to the monoclinio system. 
They can easily 1^ flaked off with a knife, and 
the flakes are elastic. The hardness is 2 to 3. 
They are foimd in acid rocks, and they are very 
important in metamorphic rooks. 

Hornblende is a silicate of magnesia and 
lime, sometimes with iron or other constituents. 
It is monoclinic with a well-marked cleavage, 
and forms hmg crystals. It is generally black 
in the hand speoimen, but may be brown or 
green. Its hardness is 5 to 6, and it is common 
in acid and intermediate rocks. 

Augite has much the same composition as 
hornblende, has the same colours and hardness, 
and belongs to the same crystal system, but 
forms shorter crystals with a much less perfect 
cleavage. It is found in more basic rocks than 
hornblende. 

Olivine is a silicate of magnesia and iron, 
crystallising in the rhombic system. Its 
colour is generally green and its lustre vitreous. 
Hardness =0. It is characteristic of basic and 
ultrabosio rocks. In time olivine alters by 
hydration to stirpeiiiino, coloured green, yellow, 
or red, and with a hardness of 3 to 4. 

Magnetite^ hce^ncUite^ and iron pyrites are 
common iron ores. Magnetite and iron pyrites 
crystallise in the cubio system, the former 
commonly in ociahodra, the latter in cubes. 
Magnetite is black, hardness about 6, and is 
distinctly magnetic. Magnetite and hsematite 
are oxides, pyrites is a sulphide. Hcematite 
often forms nodular masses known as kidney 
iron ore, or it may form hexagonal crystals of a 
stool colour and a brilliant lustre. These always 
have a red streak, whereas magnetite has a 
black streak. Pyrites has a brassy colour with 
a brownish streak. Its hardness (6 to 6'5) 
distinguishes it from gold and from copper 
pyrites. 

Carbonate of lime is found as the basis of 
limestone rocks ; it is also found in crystalline 
form in veins in the rook, where it has been 
deposited from solution. It occurs in a great 
number of forms of the rhombohedral system. 
This system is a hemihodral variety of the 
hexagonal system, which means that only half 
the faces of the hexagonal crystal have been 
developed. Whatever the shape of the crystal 
it cleaves very easily into rhombohedra. The 
crystals are clear or white or stained by the 
presence of impurities. The hardness is 3, 
so that it is very easily scratched with a knife. 
It effervesces readily with hydrochloric acid. 
Its cleavage, hardness, and the action of hydro- 
chloric wd easily distinguish it from the quartz 
crystals which also occur in veins. 

Oameta are common minerals in metamorphic 
rooks. They are complicated silicates, crystal- 
lising in the cubic system, and with a hai^ness 
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of 3*4 to 4*3. They vary much in colour, 
and are often used os gems. 

Some of the oommon crystal forms shown by 
several of these minerals are shown. 




]. Mica. 

4 Olivine. 
9. Garnet. 



2. Hornblende. 
5. Ifasmatite. 



3. Augite. 

7, 8. Calcite. 


Metamorphic Rocks. — Having given a short 
summary of the more common rock-forming 
minerals, wo must now take up the last group 
of rocks, the Metamorphir. The mode of 
formation of tlieso rocks was long a cause of 
dispute, but the general principles at least are 
now established. The rocks are in general 
more or less crystalline, often coarsely crystal- 
line, but the minerals are arranged in platen or 
folia, so that the rocks are known as foliated 
rocks. 

The examination of metamorphic rocks goes 
beyond the foliated rooks, however. There is 
one feature oommon to all rocks of this class, as 
the name indicates : they are all altered rocks. 
Originally they may have been sedimentary or 
igneous, but their present state is due to somo 
change, whatever the agent producing the change. 
In certain cases the history of the change is 
fairly clear ; in others conjecture still plays a 
considerable part. As has already been said, 
slate is simply clay that has undergone altera- 
tion by pressure. This has been established 
beyond question. Fossils have been found in 
slate crushed in one direction and elongated at 
right angles to that direction. The pcui^ioles 
themselves show evidence of having been 
fattened. Often the same stratum can be 
found in the two conditions of clay in one place 
and slate in another. And in the laboratory it* 
has been shown that cleavage can bo produced 
in clay by pressure. 

QwftzUe is another altered sedimentary rock. 
Examination under the microscope shows that 


it is a sandstone in which the quartz grains arc 
cemented together by silica crystallising around 
the old grains. This alteration is due to the 
agency of infiltrating water containing silica in 
solution. 

Marble is an altered limestone. This is often 
duo to “ contact motamorphism.’* When a 
molten igneous rook is intruded into sedimentary 
rocks, the heat given off sets up a profound 
change in the sediments into which it is intruded. 
In the case of limestone a gradual change can 
be traced from ordinary limestone into marble. 

Thus at least three methods of producing 
altered rooks can be mentioned : pressure^ wcUer^ 
and heat. Rocks like the three mentioned above, 
where the original nature of the rock has not 
been entirely destroyed, are often known simply 
as altered rocks in distinction to the meta 
morphio rocks. The foliated rocks are divided 
into two classes, the gneisses and tlie schists. 
In gneiss the rock has a structure like that of 
granite, but with the minerals arranged in folia. 
Originally the term was confined to rocks which 
had the same mineralogical composition as 
granite, but now it has been widened to include 
all rocks of a granitoid texture, whether acid, 
intermediate, or basic. The schists are finer- 
grained and split up easily into thin lenticular 
plates. It is now generally recognised that 
foliated rocks may be produced in different 
ways. In contact metamorpliLsm, for instance, 
there may bo soon a complete aoquonco from, say, 
slate to rnica-schist. Regional nietamor|)hisin, 
on the other hand, is largely produced by the 
crusliing and shearing action that results from 
the shrinkage of the earth’s crust. Under this 
enormous lateral prcjssure the rock structure 
and mineral composition assume new forms, and 
tlio folia seem to be formed during this re- 
arrangement. Chemical action may be asso- 
ciatcid with the pressure. Ono of the commonest 
resulting rocks is mica-schist. Garnets are 
common in metamorphic areas. 

The original rock may be either sedimentary 
or ignoi^us. Often the original minorala remain 
as “ eyes ” in the folia, and these minerals may 
be either crystalline or non -crystalline. 

Some foliated rocks may owe their foliated 
structure to the flow of the igneous rook during 
cooling. It is probable that a flow while crystals 
are forming may produce elongated crystals and 
flow structure in the more micro -crystalline mass 
enveloping them. This would produce what 
has h^n called fluxion motamorphism, though 
it is doubtful if the term metamorphism ought 
to bo applied at all to such a change. It is an 
entirely different matter with the rooks that 
have been metamorphosed by pressure and its 
accompaniments. 

« Sometimes an igneous rock in its fluid state 
j is injected along the linos of stratification of 
j some sedimentary rook, in whi(5h case the fluid 
I rock not only orystaHises itself, but also by its 
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heat alters completely the character of the rock 
into which it has been injected. This “ leaf by 
leaf ** injection produces injection gneiss or 
schist. 

Enough has been said to show that meta- 
morphism is not a simple process, and a great 
deal has yet to be done in the way of investi- 
gating problems, though in all likelihood the 
data in many oases will never be sufficient to 
give a definite answer to the questions raised. 

Most of the Highlands of Scotland are an area 
of regional metamorphism and have contributed 
largely to our present knowledge of this group 
of rooks. The north-west highlands formed the 
subject of a bitter controversy which went the 
length of parting friends who took opposite 
sides. 

HISTORICAL GEOLOGY 

This is the last division of tho subject, and is 
one of great importance. It traces out tho suc- 
cession of tho rooks, and examines also tho suc- 
cession of living forms in the history of the 
globe. As has already been said, tho great 
principle by which the succession is determined 
is the order of deposition, the older rooks 
naturally being found below the younger, 
though in many cases tho problem of disen- 
tangling the order of succession has been a 
complicated one. Fossils are of the greatest aid 
here, and so is the character of the rock. Older 
rocks are generally more altered ; for example, 
they have been subjectfxl for a much longer 
time to tho action of infiltrating water, and their 
seams and fissures are therefore filled in with 
suoh deposits as carbonate of lime. In general 
there is a very close agreement as to the order, 
whatever be the method employed. It is foimd 
that the forms of life show a steady development 
from the c^arlier forms to the later. It is found 
that the fossils of the more recent formations 
bear close relationship to the fonns of life now 
existing ; as we go farther book tho resemblance 
becomes less and less apparent. In the earlier 
fossil-bearing beds there are no fishes, and 
amphibia, reptiles, mammals, and birds (in tho 
order mentioned) are later still in appearing on 
the earth. On the other hand* the genera of 
the earlier rooks have entirely died out, and in 
the later rocks, while the genera may be the 
same as those existing now, the species are 
entirely different until we come to the most 
recently -formed strata. 

A fossil is any relic whatever of the existence 
of life in geological time. It may be simply a 
worm-cast or a footprint, but naturally the most 
plentiful fossils are the hard parts of the animal, 
as shells, bones, corals, teeth, and the like, 
which may be preserved unaltered ; even trunks 
of trees and branches may be found unchanged. 
Bometimea there has taken place a replacement 
of the original substcutce by some mineral ; this 
niay ^ave taken place particle by particle so as 


to reproduce with fidelity the original structure 
in the minutest detail. Again, the original 
substance may have disappeared and the vacant 
space filled up subsequently with something else 
which gives a oast of the original form but does 
not give any other idea of the structure. 

Fossils show the existence of animals and 
plants which can bo divided in the same way 
as those of the present day. Thus there are 
nine sub-kingdoms of animals, and these are in 
turn divided into classes, orders, families, 
genera, and S|'>ecie3. Plants are divided in tho 
same sort of way. But these are really ques- 
tions of biology, and nood not detain us here. 
For convenience tho names of the sub-kingdoms 
are mentioned. 

1. Protozoa, the lowest division. 2. Porifera, 
e,g. sponges. 3. Ccolentorata, having a definite 
internal cavity. 4. Echinodermata, with thorny 
skins. 6. Vermes, or worms. 6. Arthropod a, 
or segmented animals. 7. Mollusooidea, and 

8. Mollusca, both having a covering of shell. 

9. Vortebrata. 

The result of all investigations is to divide 
up the whole record into certain great groups 
of rocks with corrasponding great life periods. 
Tho earliest group is tho Archfisan, followed 
by the Primary, Secondary, Tertiary, and 
Quaternary, and the corresponding life periods 
are the Eozoic, PalsDozio, Mesozoic, Cainozoio* 
and Anthropozoio. The Mesozoic and Cainozoic 
are often grouped together under the name 
Mesozoic, so as to form a period more comparable 
in importance to the Palcsozoic. The great 
groups are again subdivided into systems and 
those into formations or series. The complete 
arrangement is shown in the table. 

These will now be taken in detail after some 
necessary preliminary observations. Below all 
the other formations, deep down as a rule, 
stretches a floor of Archaaan rock over tho 
whole of Britain. This only appears at the 
siirfaco where the crust of tho earth has been 
ridged up and suffered denudation. On this 
floor have been laid in succession the different 
formations. These are usually continuous across 
the country, and each stratum rests conformably 
on the preceding one. Crustal movement has 
raised these and denudation has sliced them 
across, so that in walking across England to 
the south-east one is walking across the exposed 
edges of the strata in order of deposition. This 
is not always the case, however. Locally some 
of the formations may be missing and the strata 
rest unconformably the one on the other. This 
implies that while the missing formation was 
being laid down elsewhere, this particular 
locality, instead of being subject to deposition, 
was undergoing denudation; in other words, 
it fonned dry land. When it was again de- 
pressed the process of deposition would again 
resume sway. Parts of the country contain 
no traces of the later formations, and have 



GEOLOGY 


probably been subject to denudation ever since 
Carboniferous times. The Highlands of Scot- 
land, for instance, seem to have remained 
above water even during the great Crtstaceous 
depression. But in all oases, though some 
formations may bo missing in places, the order 
of deposition always remains the same ; Carboni- 
ferous strata, for example, are never found above 
Permian. 

Conformity between strata points to a gradual 
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The Arohasan System.— A groat deal of 
obscurity still shrouds this system. There aro 
several types of rock below the Cambrian, and 
in numerous places the latter does not rest 
conformably on the pre-Cambrian rocks. A 
vast extent of Archaean rock has suiferod meta- 
morphosis, and its condition before alteration 
is a matter of. conjecture. But there seem to 
have been both igneous and sedimentary rocks 
of Archaean age acted on by the agents of 


Groups. 

biFB Periods. 

Systems. 

Formations. 

Quaternary 

Anthropozoic 


Post-Tertiary 

f Recent 

Pleistocene 






r Pliocene 

Tertiary 

Cainozoic 


Tertiary 

1 

Miocene 

Oligoceiie 

Koceno 




' Cretaceous 

I 

r Clialk and Gault 
[ Wealdeii 

Secondary .... 

Mesozoic 

i 

Jurassic 

< 

r Oolites 

Lias 

Rhieti(5 




Tria.ssic 


Keuj)er 






^ Bunter 




^ Permian 


Magnesian Limestone 

Permian Sandstone 

Coal Measures 





Carboniferous 


Millstone Grit 

Carboniferous Limestone 




Devonian 

. 

Upper Devonian 

Middle 






[ Lower „ 

Primary •••••. 

Palajozoio 


Silurian 

1 

1 

r Upper Silurian 

Middle „ 

[ Lower „ 

( Upper Oidovician 

Middle 




Ordovician 

1 

[ Lower „ 

r Upper Cambrian 
! Middle ,, 




^ Cambrian 

- 






( Lower „ 

Archaean 

Eozoic 


Pre-Cambrian 


Torridoiilan, Longmyndian, Ac. 


process of change from one condition of deposi- 
tion to another, whereas unconformity points 
to a break in the conditions, not necessarily 
sudden, indeed probably very slow, but indicat- 
ing a great change in the configuration of the 
land surface of the globe. 

The way is now clear for a study of the 
different formations. 

To follow out the order of succession, the 
student is advised to have before him the Geo- 
logical Map of the British Isles (Coloured, 2b,), 
published by the Ordnance Survey. 


metamorphism. There are also several discon- 
nected beds of unmetamorphosed sedimentary 
deposits. Tliere is evidence that these were 
deposited in the valley floors of the Archaean 
land. It seems undoubted that there extended 
at that time a great land area to the north-west 
of Britain, the now vanished Atlantis, stretch- 
ing from the Scandinavian Highlands over the 
north-western Highlands of Scotland and the 
Hebrides, and it was the detritus from this 
land that built up the sedimentary deposits 
of the Cambrian system. In spite of many 
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vicissitudes this part of Scotland soeins to have 
been the most permanent land of our islands, 
and is indeed to be reckoned as one of the 
oldest land features of the world. Off this 
Atlantis there were probably little islands over 
part of the area of Britain in Archaean times. 

The metamerphic area of the Highlands of 
Scotland, though the motaniorpbism is prob- 
ably mainly of Archaean age, owes at least 
part of its inetaraorphism to movements subse- 
quent to Archaean times. This question cannot 
be gone into more fully here. Of sedimentary 
rocks of pre-Cambrian age there are three 
priticipal exposures in Britain. These are the 
Torridon Sandstones in the north-west of 
Scotland, so called from Loch Torridon in that 
district; the Longmynd strata of grits, shales, 
sandstones, and conglomerates, in Shropshire; 
and the slaty and other deposits of the Cham- 
wood Forest of Leicestershire. 

This Arch;ean Group is the era of the earliest 
life, and hence is called the Eozoic era. But as 
yet the evidences of life at all are very meagre, 
at the most only worm burrows and the like — 
the Eozo(jn discovered in Canada is not now 
generally accepted as being a fossil form at all. 
But with the next system there is phmty of 
evidence of the existence of eight of the nine 
great animal sub-kingdoms, and evolution 
would probably require development of life in 
the earlier group to account for tliis. 

Palssozolo System. — A great many of the 
difficulties of the geologist disappear with the 
next great group — the Palojozoic, or era of 
ancient life. This group, owing to its marked 
division into two, is generally divided into 
Protozoic and Deutozoic. The strata of the 
Protozoio rocks are all marine, and their fossils 
are marine also ; those of tho Deutozoic have 
been laid down largely in lakes and estuaries, 
and their fossils contain many examples of 
fresh-water animals and land plants. There 
is also a great difference in tho general types of 
rocks laid down in the two divisions. 

The Protozoio is divided into three systems, 
the Cambrian, Ordovician, and Silurian, the 
Cambrian being the lowest. As they were 
deposited next in time to the ArchsBan, they 
are only to be found exposed next to these in 
space. Thus they are fotmd in a strip border- 
ing the Torridonian, on which they rest uncon- 
formably ; they are also found next the Long- 
mynd strata. The Cambrian, however, is miss- 
ing in Charnwood. Tho three systems of 
Protozoio rocks are most fully developed in 
Wales, and this explains the names given to 
them, the Ordovices and Silures being ancient 
tribes of Wales. In Wales the Cambrian rocks 
rest on ArchsBan igneous and schistose rooks. 
They are also found in eastern Ireland. They 
were all laid down in the sea, and the character 
of the rocks indicates that the sea, shallow at 
became deeper for some time, and then 


shallowed again. A very great thickness of 
rock has been laid down, in many oases reaching 
thousands of feet. 

The great characteristic fossils of Cambrian 
age are the Trilobites, belonging to the class 
of Crustacea. They get their name from their 
three-lobed structure. They reached their 
maximum development in Silurian tunes, and 
a few genera lingered on into Carboniferous 
times when they became extinct. Tho Cambrian 
system is divided into three according to tho 
characteristic genus of Trilobite 
that flourished, the Olonellus, 
the Paradoxidos, and the Olenus 
marking off the Lower, Middle, 
and Upper Cambrian. Other 
forms of life also occur, but 
there is no real evidence of ver- 
tobrata. Mollusca or shell-fish 
are common, showing represen- 
tatives of the throe great classes. 

Gasteropoda, Cephalopoda, and 
Lamellibranchiata. Brachio- 
poda, belonging to the Mollus- 
coidea, Echinodormata such as star-fish and 
crinoidoa, and other forms of invertebrate life 
are also found. 

Tho Ordovician rocks rt3st conformably on the 
Cambrian. They are very varied in character. 
Some are shales which have been deposited in 
deep water ; sandstones are found, pointing to 
deposition nearer the coast of the then land 
surface ; there are conglomerates from old 
beaches or river mouths. Other deep-water de- 
posits are the limestones, and there are beds 
containing abundant Radiolaria. It is to bo 
noticed that tho thickness of tho strata is in 
proportion to tho nearness to the land, and in 
this way some idea can bo formed of the airange- 
ment of land and water in Ordovician times. 
Most of Britain was still under water, but tho 
Highlands of Scotland formed part of a conti- 
nent stretching to tho north-west. The sea 
deepened rapidly off the coast, so that the site 
of the Southern Uplands of Scotland was deep 
sea. Then to the south it shallowed rapidly 
again imtil more land appeared in the English 
Lake District. Other islands appoajred in Wales, 
Longmynd, and Charnwood. 

This period was one of great volcanic activity, 
and many of the islands wore volcanic. Appa- 
rently submarine volcanoes were formed, which 
in several oases rose above the level of tho sea. 
These would be very readily worn down. But 
great outpourings of lava and volcanic ash, tod 
great igneous intrusions, took place. It is" to 
these that we owe the scenic magnificence of the 
Lake District and the Snowdon area, since these 
rocks are more resistant than the ordinary sedi- 
mentary deposits. But one must be careful not 
to imagine that the mountains of these districts 
are the original volcanoes. 



Olenellus, Lower 
Cambrian. 
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The Ordovician system is found in North and 
South-west Wales, in Shropshire and East Wales ; 
there is a small exposure in Cornwall, where the 
rocks contain radiolaria and were therefore a 
deep-sea deposit ; there are no extensive de- 
posits exposed in Ireland. The deposits in 
Scotland show very clearly the conditions of 
formation ; there is a shallow water condition at 
Girvan, and a deep-water condition at Moffat. 

The most characteristic fossils of the Ordo- 
vician are the Graptolites, so called, as some say, 
because they resemble pencil markings on the 
shale, according to others because they resemble 
a quill pen. The two ideas, at any rate, give 
a very good notion of the appearance of the 
fossil. The different species have often a 
limited range in time, and that fact has made 
them useful in fixing the position of certain 
strata. It is no imcoramon thing to find a slab 
of shale containing on the one side numerous 
graptolites of one species and numerous indi- 
viduals of an entirely distinct species on the 
other. This of course points to extremely slow 
rate of deposition, and therefore to distance 
from the land. 

All the sub-kingdoms of the Invertebrata are 
represented in this system. 



OraptoliteB. 


Tt was somewhere about Ordovician and 
Silurian times that the faults of Glenmoro and 
the Scottish Rift took place* 

The Silurian ayaUm^ which was laid down next 
the Ordovician, was a period of quiescence ; the 
volcanic activity of tho earlier period had 
ceased, and there are only gentle oscillations of 
level. In many cases there is an unconformity 
between the Ordovician and Silurian, showing 
that the Ordovician had been a land surface 
and had suffered denudation before again sink- 
ing below sea-level and undergoing a period of 
deposition. Certain of the islands formed 
during the elevation did not sink below sea-level 
at all, and the cliffs worn out by the sea are still 
visible, in Shropshire for instance. 

Silurian rocks stretch across tho Southern 
Uplands of Scotland and into Ireland. Tho 
Ordovician system dips underneath it. In 
places su^h as near Moffat denudation has boon 
carried so far that the Silurian rocks have been 
cut through and the Ordovician are exposed 
beneath them. The rocks of the Uplands ore 
shales, and almost the only fossils are grapto- 
lites. In the Shropshire area, which is continued 
into Wales, limestones as well as shales are 


found, and there are abundant fossils. Brachio- 
pods are one of the most characteristic. Silurian 
rocks are also found next the Ord<Jvician of the 
Lake District. In this period graptolites died 
out entirely, and in this period also tho first un- 
disputed evidence of fishes and of land plants 
is obtained. Abundant remains of fishes are 
found in a “ boiio bed ” of only a few inches in 
thickness, but extending over a wide area. 

As the beds of this system are followed out 
over the country they are found to vary greatly 
in thickness, but tho general thickness of the 
strata amounts to many thousands of feet. 

Broadly speaking, the land surface during 
tho whole of tho Protozoio times lay to the 
north-west, from Scandinavia across the Scottish 
Highlands. Tlie whole of Europe was under 
water and receiving deposition of Protozoio 
material. While tho strata next tho old land 
surface have been much contorted by earth 
movement, those of the east of Europe have 
rt^mained on the whole comparatively un- 
disturbed. 

Deutozoic Rocks. — Tlie Dp.vonian and Old Red 
Sandatone system is the first of tho three systems 
into which the Deutozoic period is divided. If 
we consider the sequence of conditions during 
the Ordovician, Silurian, and Old Red Sandstone 
times, we find something like tho following. 
The Ordovician strata ended in many cases by 
being raised above sea-Iovol, and therefore ex- 
posed to tho agents of denudation. Then came 
a period of submergonco, and on tho erfidod 
Ordovician rocks the Silurian strata wore de- 
posited. This j)roco88 of subsidence continued 
during a considerable part of Silurian times, but 
before the end of that period a process of 
elevation began which continued, with oscilla- 
tions, through tho Lower Old Red Sandstone 
period till tho strata wero again exposed to 
weathering. Once more a partial process of 
subsidence followed, and Iho Upper Old Red 
Sandstone was deposited unconformably on the 
Lower strata. There is no break between the 
Silurian and tho Lower, nor between the Upper 
Old Rod Sandstone and tho Carboniferous. 

The elevation which closed Silurian times was 
sufficient to chango tho geographical conditions 
in tho most radical way. An island-studded 
sea which washed the shores of a continent to 
tho north-west now gave place to a continental 
area which included most of Britain and the 
surrounding seas. In this area wore several 
large fresh-water lakes, and in those lakes settled 
the detritus carried down by the rivers just as 
is happening in the lakes of the present day. 
Tliere must have been a movement of subsidence 
during the deposition, for in some parts the 
depth of deposited material reaches 20,000 feet 
in the Lower only. The rocks are stained red 
by oxide of iron. Near the margins of tho lakes 
the deposits became coarser, and the old lake 
shores have thus been traced out. The lakes 
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have boon named according to their position. 
In the north is Lake Orcadio, which extended 
from the Shetland Islands to the southern shores 
of the Moray Firth, and included in its basin the 
western shores of the Firth and the Orkney 
Islands. Lake Caledonia stretched across the 
Midland valley of Scotland, and continued into 
Ireland. The Welsh Lake occupied a large part 
of South Wales, and Lake Mimster the southern 
part of Ireland. Other smaller lakes were Lake 
Lome and Lake Cheviot. 

Though most of Britain was part of a con- 
tinent, the shore lino of this period was not so 
far south as Land's End. At this time the 
continental area extended over the north and 
north-west of Europe, while the ocean occupied 
apparently the whole of central and eastern 
Europe. Thus while the Old Red Sandstone 
was being deposited in the lakes, Devonian 
strata with marine fossils were being deposited 
off the shores of the continent, that is, in Corn- 
wall and Devon, and right across Europe. 
Hence this period shows both Devonian or 
marine types of deposit, and Old Red Sandstone 
or fresh-water typos. The latter is only a local 
condition coincident in time with the great 
marine conditions elsewhere. 

The characteristic fossil of the Old Hod Sand- 
stone is its fishes, so much so that this period is 
often known as the Age of Fishes. Many of 
these were of a very remarkable kind, being 
protected by an armour of bony scales. None 
of them had a skeleton developed as in modern 
fishes. 

In this period there was a great amount of 
volcanic activity in Central Scotland, and 
enormous qixantities of lava and tuff were 
ejected. It is to the resistant quality of the 
volcanic rocks that we owe the hill ranges of 
Central Scotland, such as the Sidlaws and the 
Ochils, and also the Cheviots, where the originfd 
volcanic vent is represented by a plug of granite. 

Next in time to the Devonian comes the 
Garboniferotts system^ so called because it in- 
cludes in its deposits the coal measures of the 
country. These coal measures point to a time 
when an extraordinary development of vege- 
tation took place which may be compared with 
the dense tropical jungles of the present day. 
On a swampy soil, with favouring climatic 
conditions, plants belonging to the Crypto- 
gamia grow to an enormous height compared to 
that of their nearest representatives of the 
present day. While the vegetation flourished 
and died the land was slowly sinking and further 
growth took place on the top of the dead vege- 
table matter below. This lasted for a very 
long period, and extended over nearly the whole 
of Britain. The too rapid subsidenoo of the 
land would sometimes put a temporary stop to 
the deposition of the vegetation, anti other 
deposits would take their place. Naturally, 


while some parts were under water others would 
still continue their vegetation, so that the coal 
seams of one part of the country are contem- 
poraneous with other strata in another peurt. 
This geological period has contributed more than 
any other to the present prosperity of the 
country. 

But the Carboniferous system includes more 
than the deposition of the coal measures. 
Before the deposition of the coal there was a 
Lower Carboniferous series, often called the 
Carboniferous Limestone series. This was de- 
posited under marine conditions and is crowded 
with corals and cncrinites. It is developed 
most tjrpically in Derbyshire and the surround- 
ing land, where it has the name of mountain 
limestone. Her© there was clear and open 
sea ; but as the strata are followed north there 
is a change in the nature of the deposit such 
as is produced nearer land, i.e. sandstones and 
shales and the like begin to appear. The 
Highlands of Scotland seem to have been land, 
os also were the Southern Uplands, while 
between the two was shallow water whore 
sandstones, &c. were deposited, and where the 
conditions sometimes favoured the growth of 
the plants of the coal measures. To the south 
of Derbyshire, too, there was a strip of land 
across England, followed by deep sea still 
farther south. 

In the course of time the area on which was 
deposited the limestone began to receive de- 
posits derived from the denudation of the land, 
and this gives the millstone grit, a coarse sand- 
stone whose name indicates its usefulness. Then 
the deposition of the coal measures began. 

There was a considerable amount of volcanic 
activity during the Carboniferous Limestone 
period, ©specially in the Midland valley of 
Scotland, and the shoots of volcanic material 
give rise to Arthur’s Seat, the Campsie Fells, 
and othe^ prominent features of the landscape. 
Salisbury Crags are the result of an igneous 
intrusion. 

At the end of the Carboniferous period there 
was an important set of earth movements at 
right angles to each other, which wrinkled the 
crust into folds crossing at right angles. The 
result was that the hill ranges formed by these 
folds at once came under the influence of aerial 
denudation, and the whole of their coal meaaiires 
wore worn away. The material thus worn away 
was deposited in the basin -shaped hollows 
formed by the intercrossing folds, and in this 
way protected the coal beds in these hollows. 
This 'accounted for the position of the coal beds 
of Britain. In Ireland the only wrinkling was 
in Munster, ana the rest of the country was 
left comparatively level and exposed, with the 
result that practically all the coal measures 
of Ireland have been denuded away, and most 
of the surface of that island consists of Carboni- 
ferous limestone. 



GEOLOGY 


753 


Permian System . — ^Next to the Carboniferous 
system is a set of rooks that used to be called 
the New Red Sandstone to distinguish it from 
the Old Red Sandstone; and as a field term 
the name is sometimes used yet. But now 
geologists divide these rocks into two divisions, 
the lower called the Permian, and the upper 
called the Triassio. Perm in Russia gives its 
name to the former, tho latter is so called 
because in Germany, where the system is most 
complete, there is a division of the strata into 
three groups. This separation of tho New Rod 
Sandstone into two is a very important one. 
The fossils of tho Permian are more closely 
related to those that went before ; those of the 
Trias have affinities with tho later ; tho 
Permian life was of the more ancient or Palsao- 
zoio type, tho Triassic, though still far removed 
from the life that now is, was of the inter- 
mediate C3r Mesozoic typo. There is, as a rule, 
a distinct unconformity between the two. 

But as regards conditions of deposit, there was 
a very considerable similarity between tho two. 
Indeed, this was on tho whole a period of 
quiesoenoe ; there was no great upheaval, and 
no groat depression ; there was a certain amount 
of volcanic action, but c<jnditions wore gener- 
ally uniform. A considerable amount of move- 
ment took place in later Carboniferous tira(3s, 
and this continued into the earlier Permian, 
but after that the movements were slight. A 
large part of Britain was dry land, and therefore 
shows no Permian dofiosits. Instead of this it 
was undergoing steady denudation, with tho 
result that in tho Permian strata there are 
very commonly found pebbles which contain 
fossils from tho Carboniferous strata that have 
been denuded. Fossils of Permian ago are 
relatively rare. Tho strata consist of breccias 
{i.e. rooks resembling conglomerates, with this 
difference, that the fragments, instead of being 
rounded pebbles, are angular), red sandstones, 
magnesian limestones, marls, and shales. 
Evidently these deposits wore laid down in a 
latrgo inland lake or lakes of salt water like tho 
Caspian or the Dead Soa. Such conditions ore, 
of course, adverse to the existence of life. As 
the water dried up by evaporation, the salts in 
solution were deposited at tho bottom, and this 
gives tho magnesian limestone, formed of tho 
ca^nates of lime and magnesia. 

The Permian system borders tho Carboniferous 
on each side of the Penninea, and round tho 
southern end of that range, and from thoro 
extends to Devonshire. In Scotland Permian 
rooks arc found extending up the valleys that 
already existed in tho Silurian rocks of tho 
Southern Uplands, as Nithsdalolmd Annandale. 
The rest of Scotland was evidently above sea 
level. In Ireland there are deposits near 
Belfast in Tyrone and Armagh. 

The plants of Permian time are still like 
those of the Carboniferous; the fossils of the 


animal kingdom include lamellibranchs, braohio- 
pods, &o., among the Invertebrata, and of the 
Vertebrata there are fishes^ amphibia, and, for 
tho first time in geological history, reptiles. 

The groat result of volcanio action was the 
upthrust of the granite boss of Dartmoor. Lava 
flows are also found in Southern Scotland. 

Mesozoic Period. — ^Tho general conditions of 
deposition of the Triassic system have been indi- 
cated. Of the throe horizons of the Trias which 
are found in Gc^rraany, only two are to be found 
in Britain, corn^aponding to tho first and third 
of tho continental deposits ; those cu:e called 
the Punier and Kewper respectively. There is 
\isually an unconformity between the Permian 
and Triassic systonos, but no great interval of 
time elapsed botwoon the deposits. The inland 
salt lakes were tho important geographical 
feature, and as before, these conditions are im- 
favourablo to life and therefore to fossils. It 
was during tho evaporation of the salt water 
that the crystallisation of rocic-salt took place, 
to which Cheshire and VVoroestershiro owe their 
rock-salt and brine springs. A good deal of 
deposition seems to have been done on the 
alluvial plains, and coarse pebbly deposits are 
found which shod© off into finer and finer sedi- 
ments, as one finds in the case of rivers nowa- 
days. That for a long time desert conditions 
prevailed sooras certain, and tho rounded char- 
acter of even the finest grains of the sandstone 
of this time affords ono proof of this. 

By tho time the Trias is reached, tho old typos 
of life have died away or are on the way to 
extinction, and more advanced types begin to 
flourish. GraptoUtos and Trilobites have en- 
tirely disappeared, and in the orders which 
survived, tho forms show a departure from the 
ancient typos and an approximation to the exist- 
iiig typos. In tho case of plants, tho flora of 
Carboniferous times dwindle away, to be re- 
placed by higher types. 

The dominant type till the end of Silurian 
times was tho Invertebrate ; from then till the 
end of the Permian the typo was the Class Pisces 
or Fishes. With Triassic times the Reptilia 
become the dominant type, and so continue till 
the end of the Mosozoio. Though the fossil 
remains of Triassio times are scanty in Britain, 
they are not so elsewhere. The reptiles have 
left many footprints in the sandstone of Cheshire 
and of Dumfriesshire. This, along with worm 
tracks, rain marks, sun oracks, indicates tho 
shallow-water conditions of the time. But very 
few other traces of the reptiles have been left 
in Britain, though the foreign deposits have 
examples of Ichthyosaurus, Plesiosaurus, Deino- 
saurus, and many others. 

In Britain the Trias stretches practically from 
shore to shore diagonally across England from 
tho mouth of tho Tees, and also sweeps round 
tho southern end of the Pennines north to 
Moreoambe Bay. A small but important de- 
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posit oooura at Elgin, and other patches are 
found elsewhere both in Britain enad Ireland. 
In Ireland Triassio deposits have been fairly 
large in the north-west, but more recent de- 
posits hide them to a great extent. Indeed the 
beginner can hardly remind himself too often 
that geological maps only represent the out- 
crops of strata which may be continuous for 
hundreds of miles imder the surface. 

Jurassic Rocks . — ^Along with the Trias are 
often grouped the next series, the Khsstio, 
though some group them with the Jurassic. 
They are so called after the Rhffitian Alps, 
where they attain a great development. In 
England they are generally contiguous with the 
Trias, and are of interest for two reasons. In 
the first place, they indicate the beginning of a 
period of subsidence, for many of their fossils 
indicate that the sea had begun to invade the 
land-locked lakes, and in the second place, they 
oontain a “ bone bed ” which, besides containing 
fossil remains of reptiles and fishes, contains 
also the remains of the first known mammal, 
the Miorolostes. 

The movement of subsidence which began 
when the Khsatic beds wore deposited con- 
tinued, though not without some oscillations, 
dtiring the Jurassic period, and the area sub- 
merged, especially during tho Upper Jurassic 
times, was of very great extent. Marine con- 
ditions prevailed over Central and Eastern 
Europe, while to the north and west stretched a 
great land area. An arm of the sea penetrated 
into the land, covering most of Southern and 
Central England, skirting the Penninos on both 
sides and on tho west side passing northward 
over the Irish Sea and along the Inner Hebrides, 
finally branching off through Glenmore to tho 
east of Scotland. The Jura mountains are 
formed of strata deposited during this time, 
hence tho name Jurassic. 

As a whole, the deposits in Britain indicate 
a shallow -water condition, but with variety 
from place to place and from time to time. 
Typically there seems to have been a shallowing 
to the north, os indicated by the nature of the 
deposits, and at times in the north the conditions 
allowed of tlie deposit of coal seams. Tho sea 
was often clear enough to allow the growth of 
ooral ; then, again, shales are deposited, and 
sandstones nearer the land. 

The Jurassic system is divided into two, tho 
Lias and the Oolite ; the former generally thin 
beds of limestone and shale. The Oolites con- 
tain thick beds of limestone which are composed 
of particles resembling the roe of a fish, each 
particle being a remarkable crystal of oaloite 
round some foreign substance. The Oolites 
derive their name from this (oolite «« roe-stones). 
There are other rocks in this division, including 
sandstones, clays, and coral beds. 

The fossils of the Jurassic are very numerous. 


and show a great variety of forms of life. 
Ammonites, whose shells form a plane spiral, are 
abundant practically all through the period, and 
are of importance in fixing the position of the 
zones. They were free fioating Cephalopods. 
The MoUusoa are also important. Among Verte- 
brata the reptiles ore dominant ; some of these 
attained enormous size. There were land 
reptiles — ^Dinosaurs, sea reptiles — e.g. Ichthyo- 
saurs, and reptiles provided with wings, like the 
Pterodactyl. The first romaiixs of birds are 
found in these formations. 

Jurassic formations extend continuously aoross 
England from tho English Channel to Yorkshire, 
and are also found in patches elsewhere in this 
coxmtry. A groat series of Jurassio escarpments 
goes across country from Gloucestershire to 
Yorkshire. 

Towards the end of the Jurassic period, eleva- 
tion began to set in again, but the earth move- 
ments wore unaccompanied by volcanic aotion ; 
there was little crumpling or folding, and the 
elevation was probably not very great. But the 
end of the Jurassic period gives fresh-water de- 
posits — the Purbock bods. 

Tho Cretaceous system, following on the 
Purbeck Bods, In^gins by continuing the frc*sh- 
water conditions indicated by these, and the 
Purbock clays are succeeded by the sandstones 
of tho Lower Woalden or Hastings Sand forma- 
tion, which indicates an original deltaic condition. 
Oscillations of level give clays interbedded with 
tho sand. Tho tendency, however, began to 
bo one of subsidence. In Northern England 
marine deposits began to be laid down, while 
in the south the important Weald Lake or 
more or loss land -locked estuary was formed, 
occasionally showing marine deposits which at 
times give way to fresh-water deposits. This 
gives the Weald Clay, extending over the south- 
eastern part of England, and the contiguous 
parts of France and Germany. 

Then a further depression took place, and the 
sea began to creep northward from the Weald, 
and southward from the north of England, till 
tho intervening land barrier was submerged, 
and over the area sand was deposited. Thus 
in the south the Greensand is deposited con- 
formably on the Weald Clay, and in the north 
on the equivalent marine clays and sands, 
whereas in between these the Greensand rests 
unconformably on older strata. With this 
deposition ends the Lower Cretaceous. 

The Upper Cretaceous is ushered in by the 
Gault, a clay containing marine fossils. Then 
comes the Uppipr Greensand, closely resembling 
the Liower. This is succeeded by the chalk 
formations. At this time the depression hod 
become much more serious. Almost the whole 
of Britain was submerged and the whole of 
Central Etirope. Still the land persisted to the 
north and north-west of the continent. The 
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Bea was moderately deep and clear, in must 
parts far enough from land to receive iiono of 
the material denuded from the land. On the 
bottom of the sea there gradually accimuilated 
the tiny shells of foraminifera*, along with the 
siliceous spicules of sponges — ^which funned 
the nucleus for the formation of those siliceous 
nodules called flint which are found in the 
chalk. 

The depression was very lang-continue(l, 
long enough to allow of the depositions of these 
foraminiferal shells till the accumulation reached 
a thickness of about 2000 feet. This movement 
eventually gave way to a period of elevation ; 
a land surface was once more forintjd over 
most of Britain, and denudation once more set 
in, carving out new surface features and wearing 
away enormous masses of the strata laid down 
in preceding times. 

The Cretaceous system is most typically 
developed in that part of England south-east 
of a line from the Wash to Portland Bill, 
it is also found elsewhere in England, and 
in Ireland and Western Scotland. Of the 
fossils, foraminifera and sponge spicules have 
already been mentioned. Fossils are very 
numerous. Ammonites die out. Bcleiimitos, 
which also die out, are characteristic of the 
Lower Cretaceous. Inoceramus is one of the 
most characteristic Lamellibranchs. Echino- 
derms are common. Fishes are numenjus, 
including the earliest specimen of fish with a 
complete internal bony skeleton. Reptiles of 
great size lived in Lower Cretaceous times; a 
number of these became extinct before the end 
of this period. 

The Cretaceous system marks the end of 
the Mesozoic period, 

Gamozoic or Tertiary Rooks. — At the close 
of the denudation following the deposition of 
the Cretaceous, a further subsidence took place 
and the Tertiary formations were deposited, 
resting unconf ormably on the chalk, though the 
unconformity is not very pronounctxl. Before 
considering the Tertiary strata, mention may be 
made of the movement which elevated them. 
It was a movement that was warped by pres- 
sure, so that the strata of Tertiary age and those 
underlying them were folded into two synclines 
and#, two anticlines. Subsequent denudation 
has out through the Tertiary strata and exposed 
the different rooks of the Cretaceous down to 
the Jurassic. Of course, the anticlines were 
denuded moat, and from these the Tertiary 
beds have been removed ; though they still 
remain in the two synclines. The tenns London 
Basin and Hampshire Basin are only applicable 
to the lie of the strata, not to the lie of the 
surface. It is the more resistant chalk that 
has formed the north and south Downs. 

In Britain the Tertiary formations occupy 
the two basins mentioned. They are of marine 
or deltaic origin. During this time there is a 


great advance in the development of life, and a 
steadily greater approximation to the lifii of 
to-day. The formations are divided to indicate 
the amoimt of divergence from the existing life. 
The oldest is cadled the Eocencp when the dawn 
of recent life began. The others in onler are 
the Oligocene {oHgos, few ; kainost recent), 
with a few present-day species ; Miocene {rneion, 
less) with less existing than extinct species ; 
Pliocene (pleion, more) with more existing than 
extinct species. 

Of these the Miocene is absent from Britain 
altogether ; the Eocene is found in the London 
and Hampshire basins ; the Oligocene is found 
only in the Hampshire basin ; the Pliocene is 
found in neither, but in the eastern counties 
of Norfolk, Suffolk, and Essex. 

The fossils indicate that the climate W€W for 
a considerable period tropical or sub-tropical ; 
later it became temperate, and in the end 
approached the Arctic in character. 

This has lieen called the age of mammals, 
for they attained a much greater size than the 
mammals now. The evolution of the present 
mammals from those of Tertiary times forms a 
most interesting study ; H uxley, for instance, 
traces the gradual evolution of the horse from 
its ancestors. 

Tertiary times were times of great volcanic 
activity, both in Britain and in Europe. In 
Scotland and Ireland great shoots of lava 
(basalt) wore poured out, forming the major 
portion of Skyo, Mull, Rum, Eigg, Antrim, &o. 
In Bigg the lava flowed down a river bod, which 
can still bo seen appearing from under it. The 
interesting point is that the river flowed from 
the west or north-west, showing that the 
ancient land surface to the north-west of Europe 
was still in existence in older Tertiary times. 

On the Continent there was great volcanic 
activity first on the northern border, and later 
on the southern border of the Alps. It was 
in Tertiary times that the Alps received their 
greatest upheav'al, accompanied by great crush- 
ing, folding, contorting, and faulting of strata. 

Quaternary Rocks. — Following the Tertiary 
comes the Quaternary Group. This name is not 
in universal use ; after all, it is only in its in« 
fancy. The earlier part is called the Pleistocene 
(pleistosy most), the later is called Recent* The 
earlier deposits are the material deposited during 
the Great Ice Age* Underlying the soil is a 
mantle of imoonsolidated material which covers 
the older formations over a very great part of 
Britain and Northern o.nd Central Europe. The 
covering is often hundreds of feet thick. It is 
entirely absent south of the Thames. It is 
composed of more or less compact clay, sand, 
gravel, and larger stones, with no stratification 
as a rule, and no arrangement of the materials. 
Nor is there as a rule any evidence of rounding 
of the stones such as river action would produce. 
This deposit is the effect of glacial action, and 
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08 this has been described already, little more 
ne^ be said here. The ioe extended over 
SScandinaviOf, in which the glaciers originated, 
the north of Russia and Germany, the Nethor> 
lands, and all of Britain down to the line men- 
tioned. The Baltic and the North Sea were 
both under the sheet of ioe. From the High- 
lands of Scotland other glaciers flowed, to be 
met and dedeoted by the greater mass of ice 
from the north-east. Glaciation was equally 
great in North America. 

There have been several ice ages, and between 
the deposits of boulder clay due to each come other 
deposits wliioh indicate a more genial climate, 
as the plants of temperate climates flourished. 

The causes of the ioe age are still imdiscovoretl. 
Different explanations have been brought for- 
ward. A different arrangement of the land sur- 
faces might alter the ocean currents, and the 
flow of water from the Arctic Ocean might cause 
the Arctic conditions of climate to which the 
ice age is due. There might have been a change 
in position of the poles. There might havo boon 
an absence of the carbonic acid gas in the 
atmosphere, which, though minute in quantity, 
has a great deal to do with preventing radiation 
of heat away from the earth. There might have 
been an astronomical cause. The orbit of the 
earth round the sun may once have been more 
elliptical, and when the precession of the equi- 
noxes brought round the time when the northern 
winter occurred at the point of the earth’s 
greatest distance from the sun, the cold might 
have caused the arctic conditions. In short, 
the whole problem is still unsolved. 

Following the Glacial epoch are the formar 
tions which give undisputed evidence of the 


existence of man. There seems no doubt that 
man existed during the later glacial period. 
Since' that time there has been a gradual de- 
velopment in the life of man, and deposits have 
been found which show it. In caves occupied 
by man their weapons and other traces have 
been found coveiod up by layers of stalagmite, 
and in the bottom layers the weapons are ruder 
than in the upper ones. River terraces also 
contain remains of man. The higher river 
terraces are obviously older than the lower, and 
in the higher are found tho evidence of Palaeo- 
lithic man. The traces of Neolithic man are 
found in the lower terraces. 

The Recent marine deposits are still under 
the sea ; tho other geological processes are the 
formation of peat bogs, the extension of deltas, 
the fillitig up of lakes, and the like. There has 
been some slight elevation and subsidence in 
Recent times, os is shown by tho raised beaches 
and the submerged forests and in other similar 
ways. 

At the end of our account of Historical Geology 
one cannot but bo impressed by the constant iter- 
ation of the words “ elevation” and “ subsidence,” 
** denudation ” and “deposition,” and the oft- 
quoted words of Tennyson come naturally to 
one’s lips : 

♦* There rolls the deep where grew the tree. 

O earth, what changes hast thou seen I 
There where the long street roars tuith been 
The stillness of the central sea. 

The hills are shadows, and they flow 
From form to form, and nothing stands ; 

They melt like mist, the solid lands, 

Like clouds they shape themselves and go.'* 

Qeokois S. DiOKsoif, M.A., B.So. 


COURSE OF READING 


Thb following list of books helpful to the 
student xDsv^ be arranged in throe groups, the 
first consisting of ; 

{A) Books on Gbolooy as a Whole. Text- 
books on Geology are so numerous that, even if 
we exclude those not published in Britain, selec- 
tion is far from easy. Those mentioned below are 
arranged, so far as may be, in progressive order : 
W. W. Watts, Geology for Beginnere (1898);^ 
Lapworth, C., IrUermediaJte Text-Book of Geology 
(1899) ; Marr, J. E., Principles of Stratigraphical 
Geology (1898); Geikie, J., Outlines of Geology 
(1903) ; Geikie, A., CUiss Book of Geoh^ (1890) ; 
Jukes-Browne, A. J., Student^s Handbook^ Phy 
siced (1892), Stratigrapkiced (1912) ; Lyell, 0., 
The Student^s LyeU, edited by J. W. Judd 
(1911); Lake, P«, and Rastall, R. H., A Text- 

1 The dates in these lists are from the volumes In the 
library of the Sedgwick Museum, Cambridge, and in most, 
if not in all cases, indicate Che latest editions. 


Book of Geology (1910) ; Goikio, A., Text-Book of 
Geology (1903). 

The last-named book is a large one in two 
volumes, giving much information about foreign 
geology, with many valuable references to other 
books and to separate papers. But it, with 
two or three at the end of the list, requires 
students to have mastered thoroughly the fnore 
elementary parts of geology. 

(B) Books on Special Subjects. — ^These 
will hardly be needed till the student has read 
the earlier books on the former list, because 
such subjects are noticed, and sometimes rather 
fully, in any work, even if it be short, on general 
Geology. They may be roughly classified under 
the following heads : 

(1) Petrology^ or the knowledge of rocks* 
For this subject some knowledge of mineralogy 
is indispensable, but tho above-named text- 
books, as a rule, include all that is absolutely 
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necessary,^ and the more advanced usually give 
as much information on Petrology as the ordinary 
student requires. Those, however, who deai^ to 
make a special study of this subject should con- 
sult the following books : Harker, A., Petrology 
for ^Students (1908); Hatch, F. H., Petrology, 
Vol. I, Igneous Kocl^ (1914); Hatch, F. H., and 
Rastall, R. H., Vol. II, Sedimentary (1913). 

Very advanced students will find The Natural 
History of Igr^eoua Rocha (1909), also by Mr. 
Harker, a most valuable book ; but its nature 
makes it too difficult for aixy but them. 

(2) Physical Geology. (a) Gonatiltaion and 
Age of the Earth, a very difficult subject. The 
student, if not deterred from it, may be referred 
to two essays in Sollaa, W. J., The Age of the 
Earth (N.D.), and to Joly, J., Radioactivity and 
Geology (1909). 

(b) Earthquakes. — Also a difficult and pain- 
fully interesting subject, which is well discussed 
in Milne, J., Seismology (1898), and Dutton, C. E., 
Earthquakes (1904). Much interesting informa- 
tion about English earthquakes is given in 
Meldola, R., and White, W., The East Anglian 
Earthquake of 1884 (1885), and Davison, C., Here- 
ford Earthquake 189() (1899). 

(o) Volcanoes. — .Judd, tl. W., Vohanoes (1881) ; 
Boimey, T. O., Volcanoes (1912). The history 
of past volcanic activity in the British Isles is 
given in Oeikio, A., Ancient Volcxinoea of Great 
Britain (1897), a much larger work, with many 
illustrations. 

(d) Demidation and Deposition. — ^The larger 
text- books generally include sufficient informa- 
tion about the work of the sea, of wind, and of 
rain and rivers, bvt if more be desired about 
glaciers and the work i, of ice, it will be found 
in Goikie, J., The Qre^ fee Age (1894), which 
represents the more / extreme views on this 
subject, and Bonnoy, T. G., Ice Work Present 
and Past (1896), which, supplemented by his 
Presidential Address to the British Association, 
Report for 1910J takes the more moderate view. 
Modes of denudation generally are discussed in 
Avebury (Lord), T/ie Scenery of England ami 
the Causes to which it is Due (1904); Marr, 
J. E., Scientific Study of Scenery (1900); and 
Geikie, J., Earth Sculpture (1898). 

{e)f Economic Geology. — Marr, J. E., Agricul- 
tural Geology (1903) ; Watson, J., Building 
Stones (1911). If special information be desired 
on coal supply or water supply, in the one case 
consult the Royal Commission Report (Final 
Report, 1906), and in the other that on Water 
Supply (1869). 

(f) Palcsontology. — On Fossil Botany see Scott, 
D. H., Stiidies in Fossil Botany (1900), and 
Sewai'd, A, 0., Links urith the Past in the Plant 

l If further knowledge be rMuired, G. A. J. Cole, Outlines 
of Mineralogy Jor Geological ^udenis (1918), will be found 
useful, or natch, F. H., Mineralogy (1912), 


World (1911), a small but vei^ interesting book. 
For extinct animals consult Woods, H., Palason- 
tology. Invertebrate (1902), and Woodward, A. 
S., Outlines of Vertebrate Palaeontology (1898). 
Another important work is Nicholson, H. A., 
and Lydekker, R., Manual of Palaeontology 
(1889), and illustrations of the probable aspect 
of some of the more remarkable creatures of the 
past, with their liistory, ore given in Hutchinson, 
H. N., Extinct Monsters (1910). The student 
who is collecting the fossils of a particular 
district will generally find figures and descrip- 
tions of these in the series of vohimes published 
annually by the J^alff?ontographical Society 
beginning with 1847. Palaaontology and ArchiBdo- 
logy meet in Primaeval Man, on which subject 
great advances have boon made in recent years, 
so that we shall refer only to the latest work, 
Ancient Hunters, W. J. Sollns (1915). 

(C) GKomaiCAU Classics. — This title covers 
books which in most cases, though once making 
some great advance, are no longer, as is inevi- 
table, on the level of present-day knowledge 
of Geology, or which have an historical char- 
acter and descril^e stages in its development. 
Such are Darwin, C., Geological Observations 
(1876), embodying results obtained during the 
voyage of the Beagle from 1831 to 1836 ; Thom- 
son, C. W., Voyage of the Challenger in the At- 
lantic (1877), the full results of which were 
published in a series of sumptuous volumes by 
a number of specialists ; Lyell, C., Principles of 
Geology (1876), the first etlition of which, pub- 
lished in 1830, did much to liberate the science 
from the fetters of traditionalism ; Campbell, 
tJ. F,, Frost and Fire (1865), a very siiggestive, 
quaintly expressed book; Scrope, G. P., Voh 
canoes of Central France (1868), an account of 
a most interesting district, so exact as to be 
still valuable ; Anderson, T., Volcanic Studies 
(1903), containing reproduced photographs of 
volcarjoes in several parts of the world ; Geikie, 
A., Founders of Geology (1905), a series of bio- 
graphical sketches describing the development 
of the science ; Evans, J., Stone Implements 
(1897), a book to which its numerous illustra- 
tions give a permanent value. 

On many of the topics comprised in these 
three groups, and especially the second, much 
information will be obtained by consulting the 
articles under the several heads in the Encyclo- 
paedia Britannicxk and Chamberses Encyclopaedia. 
In both works those are excellent, and though 
necessarily more concise in the latter, are not 
less useful to the ordinary student. The chapters 
on the geology of the several districts in the 
Victoria County History of England may also be 
consulted with advantage,* 

1 We may mention here, though it does not fall, utriotly 
rtpeaklng, under any one of our heads, Jukes-Brownc, A. J., 
Building of the British Isles (1911), because of its value In 
showing the application of fltratl^aphlcal Geology to the 
history of a limited region. 
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Anyone desirous of acquiring a real knowledge 
of Geolog}' must lose no opportunity of gaining 
it from outdoor observation. The study of 
fossils may, and to a great extent must, be 
carried on in the museum, but that of rocks, 
of earth sculpture, and other forces of Nature, 
demands work in the open air, and without that 
cannot be properly understood. Thus a .student 
should arrange, whenever possible, to spend his 
holidays in some place which gives a good op- 
portunity of investigating one or more inter- 
esting geological features, especially those which 
are not illustrated near his own homo, in order 
that he may form clear ideas of what he has 
rood of in books.^ But even his own neighbour- 
hood will generally offer more opportunities than 
he would anticipate for studying field-geology. 

Almost all places provide “ sermons in stones ” 
and “ books in the running brooks.” Rain- 
storms illustrate the processes of denudation 
and the distribution of materials, the carving 
out of glens, sometimes even of mountain ridges, 
on mounds of earth and the slopes of embank- 
ments, Streams of any considerable length and 

1 ^fuch information about the geology of different districts 
will be found in Woodward, H. B., Geology of England ami 
Wate9 (1887), and in Geology in the Field (1010), the Jubilee 
volume of tne Geologist's Association, though one or two of 
its articles lose in value from the author assuming that his 
views on certain matters, still subjects of controversy, are 
beyond question. Help will often be found in Cole, G. A. J., 
Aids in Practical Geology (1902). 


strength show how angular fragments are worn 
down into pebbles. Beds of gravel, which often 
boi^r valleys and even rise like islands from 
a lenland, offer problems always interesting, 
sometimes very difficult. The geologist should 
inquire from each different pebble in them: 
What are you ? Whence came you ? How were 
you made ? and, What brought you here ? The 
correct answers to these questions will help him 
much in ascertaining the past physical geography 
of his own district, and sometimes of no small 
part of the British Islands. 

Beginners are attracted by fossils, for they 
gratify that collecting instinct which shows 
itself early, and often strengthens with increas- 
ing years. Rocks present more difficulties, for 
wo cannot obtain an accurate knowledge of them 
without examining thin slices under a micro- 
scope. and making these is rather costly in time 
or money ; but this fonn of investigation, since 
it is comparatively modem, still retains the 
charm of discovery. The study also of the 
mineral constituents of sands and clays is not 
less difficult or attractive. In short, there is 
hardly any district in our islands which does not 
offer work to the geologist, and it is work which 
increases the strength of the mind and the health 
of the body. 

T. G, Bonney, So.D., F.R.Sr 
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L AS THE SCIENCE OF UFE 

Nature of Biology. — ^In its widest sense 
Biology is the science of life. It is a study of the 
nature of life and of its origin. It investigates 
the working of the organism. It seeks to show 
in what way our present plants and animals 
have come to be what they are. It tries to 
answer such questions as : What are the 
characteristic properties of a being we recognise 
as “ alive,’* which distinguish it from the 
inanimate objects that surround it ? In what 
precisely lies the difEerenoe between, for ex- 
ample, the egg that is still capable of being 
hatched into a chicken, and the egg that has just 
lost that possibility ? What is that property 
that we call the “ breath of life ” ? And how is 
that property related to the physical and chemi- 
cal reactions that go on constantly and in- 
tricately in every living organism, constituting 
the visible effect of its being alive ? How did 
life arise ? Did some external force superimpose 
it upon matter, adding thereby an entirely new 
thing ? Or did matter rather gradually change, 
becoming associated with new typos of energy 
which ultimately gave to it propcsrticjs appar- 
ently quite strange to its original state ? How, 
given the fact of some elementary form of life, 
of some organism far more lowly than any we 
know, how did the higher types arise, by what 
process was the giant redwood tree or the 
Siberian mammoth produced, and how, finally, 
did man himself come to be f 
• 

The Charcuieristics of Living Things . — ^Tho 
property of living organisms that is most obvious, 
that strikes the observer most forcibly, is that 
they have form. By form in this sense, wo 
mean not only external shape, and colour, and 
consistency : we mean also internal structure, 
the architecture of organs, and the nature of the 
bricks of which these are built. Inanimate 
objects may have definite forms : salt separates 
from a solution in crystals of a characteristic 
shape; and shapes as definite as crystals but 
more plastic, and often resembling the shapes of 


living organisms very closely, can be obtained 
by the interactions of various liquids and jellies. 
We cannot state the possession of form ' as a 
logical and absolute distinction between the 
living and the non-living. But if wo look in a 
little more detail at the properties of animate 
form we shall appreciate the fact that there is a 
difference under which lies something new. 

Wo never have any difficulty in distinguishing 
say a speedwell from a buttercup ; the creeping 
stem contrasts with the upright, the blue flowers 
with the yellow, the loaves are different. But 
though the spoodwoll exists for us as a plant with 
a well-defined and characteristic form, we find 
if we come to oxamino a number of specimens 
closely that no two are exactly like : the leaf- 
stalks vary in length, the loaves are frequently 
very different in shape, the colour of the flowers, 
and even the number of the floral organs, is in- 
constant. Speedwell and butt<»rcup are formed 
in very different moulds, but in neither case is the 
mould rigid ; it is elastic, and each separate 
individual finds in it a certain freedom. This 
is what wo terra variation. Slight differences 
crop up between the individuals of any sj^cies : 
the form varifjf. Of organic form we may say 
that it is characterised by an appreciable de- 
finiteness, so that the individuals of one kind 
appear to us as examples of a definable type, but 
that within those limits it always varies. A 
crystal too may vary in sire, oven in shape ; but 
the characteristic feature of the crystalline form, 
or of inorganic form in general, is its mathe- 
matical constancy. The variations in this case 
are accidental and external, not fundamental 
and internal. 

The w© look further into the question 

of animate form we find that at the root of the 
comparatively simple external shape lies an 
extremely complex internal structure. All but 
the simplest organisms are built up of parts we 
call organa, each of which has its own peculiar 
function to perfohn ; external shape is no mere 
doak, hiding the activities of the interior — it is in 
part a result of the arrangement and relations of 
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the interoal organs. We may carry our analysis 
of structure a step further, when we find that the 
organa are composed of tiaauea : the heart, for 
example, consists of tissues which we term 
vimaoular, nervous^ and so on. That is to say 
there are different kinds of material making up 
the structure of an animal body, to one kind 
belonging the properties necessary to carry out 
the work of nerves, to another those which render 
muscles capable of contraction, and so on. These 
tissues are so arranged as to form the organs 
which carry on the various activities of life. 
But the most important step is taken when wo 
go a stage further, cuid inquire into the structure 
of the tissues. For, different though these may 
be in function and structure, they are built up 
of units which have the same fundamental 
characters. In 183B Schleiden discovered that 
plants were built up of celU : a year later 
Schwann extended the observation to animals. 
The oell is a little bag lined with a viscid fluid 
which is called profopZtwm, and which we boliovo 
to be the actual living substance. The con- 
taining hag may be nothing but a skin on tho 
surface of the protoplasm — almost like the skin 
that forma on cooling soup or porridge— -or 
it may be a stout wall. Details on such points 
will bo found in the articles on Botany and 
Zoology. Here it is important to know that 
plant and animal alike ore formed of countless 
units of protoplasm, more or less sharply divided 
off from oooh other, which we term cdla. Colls 
differ very widely in appearance and in function. 
The cells of muscular tissue are different from 
those of nervous tissue, and those again from 
secreting cells. Animal cells are quite unlike 
plant cells, and these vary according as they 
must carry water, or absorb light, or store food. 
And this statement brings us to tho physiological 
side of tho question, for it tells us that a tissue 
is fitted for the work it performs because the 
cells of which it is composed ore fitted for that 
work. 

DiffereniicUion and Integration * — ^We must 
look at the oeU from yet another standpoint. 
The simplest animals and the simplest plants 
consist of but a single cell. In such cases that 
oell must be capable of carrying out all tho 
functions of the organism : it must be capable of 
moving, of absorbing food, of excreting waste 
products, and so on.^ A little higher in the scale 
of evolution wo find that the organisms are 
oompoBod of several or many cells, and that 
these perform different functions: power of 
movement is confined to one set, of food absorp- 
tion to another. In the higher plants and 
animals many different kinds exist, as we have 
seen. How does the higher organism come to 
have many cells t If we follow the course of 
its development we find that in every case it 
starts as one cell, and that as it grows that cell 
i Su bitow. 


divides into two, these again divide, and so the 
process goes on. As the number of cells increases 
ths^ begin to separate into the different sets with 
different functions which build up the complete 
creature. In the course of individual develop- 
ment, as in the course of development of the 
whole organic world, we start with *a unit of 
living matter capable of carrying on all the re- 
actions characteristic of living matter, and wo 
proceed to many units of living matter separated 
into sets, each set capable of carrying on only 
certain well-defined processes. But always the 
different sets in an organism become more and 
more closely correlated, more and more depen- 
dent on each other, so that individuality does 
not become more vaguo, but more sharp. Tho 
detailing of separate functions to different sets 
of cells wo call differentiation : the linking up of 
the different sets into one interdependent whole 
we call integration* As we rise in the scale of 
life we find these two always marching together. 

For our present purpose the importance of 
tho oell is that it is the unit of structure of tho 
organism. At tho base of our conception of all 
organic form lies this idea of a cell as unit, os a 
brick in tho unit in tho structure of a house : 
with this difference, that whereas tho bricks only 
build up a shell, tho colls build up an organism, 
tho functions of which are carried out by tho 
materials that go to tho building. 

Analogy between Animate and Inanimate 
matter. — If tho first thing wo note about a 
living being is its characteristic form, tho next 
is assuredly its constant activity. By this we 
do not mean that it is continually in active 
movement, but that it is always carrying on one 
function or another. Food is absorbed, waste 
products excreted, movements take place, stimuli 
ore perceived, growth occurs, and reproduction 
follows. The sum-total of such processes we 
designate as the “ life of the organism.” And in 
truth, tlie sum-total of these activities seems to be 
something different from any process of the in- 
organic world. Only when we come to look at 
any particular activity we find that it is impos- 
sible to distinguish it logically from some similar 
reaction that takes place apart from the presence 
of life. A bacteritim perceives a stimulus 
exerted on it by moat extreud), and reacts by 
swimming towards the stimulatory substance ; 
but gunpowder equally answers tho stimufiiB of 
a hammer stroke. It may be said that the 
organism responds in a way that is beneficial to 
itself, whereas the gunpowder is destroyed. Wo 
know cases, however, in which the bacterium 
swims into substances like carbolic acid, in which 
it dies. A plant moves towards the light, but 
sugar moves slowly through a glass of water till 
it is equally distributed in the Hquid* And so 
with the other activities. 

If we examine more closely the functions of 
an organism we come to more aatisfkctoxy 
results. As we have pointed out, in one of the 
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higher animals or plants each particular function 
is relegated to a partioular type of cell. As we 
descend the organic world we find that the 
simpler the organism the fewer kind of cells 
does it possess and the more varied are the func- 
tions of them. Finally we come to unicellular 
organisms in which sJl the functions are corriod 
on by a single cell. Take, as an example, the 
Amo^a^ It is a lowly animal consisting of a 
single little mass of slime — the protoplasm, 
and yet it is able to cany out in a simplified 
manner all the characteristic activities of a 
living being. It moves over the substratmn, 
half creeping, half flowing ; from a dry spot it 
movesaway — ^responding to a perceived stimulus; 
it ingests food, and absorbs it ; it gets rid of 
waste matter ; it divides into two, and so re- 
produces. What conclusion can we draw from 
this ? That all these activities arc carried on by 
the substance of which the Amc^a is composed, 
which is fundamental in it, as in all the ceils 
of a more highly organised creature — the proto- 
plasm. In it we may hope to find some hint of 
what lies below and causes all vital activity. 

Synthesis of Organic Compounds. — Organisms 
are almost entirely built up of substances of 
extremely complex constitution, which occur no- 
where in nature but in thoir association. Wo 
have fats and oils, sugars, starch andcellvloac, 
aromatic sid)stance8, and proteins — such as wliito 
of ogg. Of those the most important are the 
proteins ; the sugars and oils are foods, the 
cellulose is protective, but the proteins actually 
build up and largely form the protoplasm ; it 
is in the proteins therefore that those reactions 
take place which may l>e termed vital. 

These organic compounds were thought 
peculiar to organisms, and oven at one time 
believed to be produced only by the action of 
life. It is now many years since the first organic 
compound was prepared in the laboratory, and 
since that time more and more complex organic 
substances have been synthesized. In reiKsnt 
years we have seen the sugars artificially pro- 
dttoed» and at the present day great strides are 
being made in the synthesis of the proteins. It 
can no longer be said that these substances are 
formed only by living organisms : some of the 
simpler, we have experimental grounds for be- 
lie^ng, may be built up in nature, out of the 
laboratory and apart from life. As we shall see 
later, modem thought speculates with the possi- 
bility of the building up of even the most complex 
by purely chemic^ processes. But it is still 
possible to use the presence of some of them as 
a test, for we can say quite definitely that in 
the al^noe of proteins no life is possible : the 
protons are material basis of life. 

Reprodnotton. — The organism is never at 
rest, it is always changing : life entails the doing 
of something; the doing is expressed as a change. 
The primary change that tol^ place whenever 
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the conditions ore normally favourable is 
growth. That growth may occur the creature 
must add substance to itself, and in so doing 
it performs the function of nutrition. The 
amoeba is a little mass of protoplasm, and that it 
may grow it must make new protoplasm. It 
flows over the substratum and engulfs in itself 
small organic particles lying in its way, and 
those it first breaks down into simple compounds 
which it then proceeds to incorporate in its own 
living substance, building them up into new 
molecules of protein, adding them on to old ones, 
increasing their complexity. New protoplasm 
is constantly being formed and the size increases. 
A point comos when the size is unwieldy. It 
is ^fficult to nourisli, because while the volume 
increases, the area of the surface does not increase 
so fast, and absorption is consequently not 
sufficiently rapid. It becomes increasingly 
difficult to regulate the activities of the growing 
mass. We 'suppose that regulation is largely 
the function of a little, rather solid knot in the 
protoplasm, which we call the nucleus. The 
nucleus cannot cope with the necessities of an 
indefinitely expanding amount of protoplasm. 
In short the whole organism becomes unwieldy 
and more and more unstable. Finally the in- 
stability conquers the coherence of the proto- 
plasm, and the amceba divides very exactly 
into two parts, each with its own nucleus, and 
each half flows away on its own business. Here 
W 0 have the function of reproduction in its 
simplest form, which is division. A little higher 
in the scale of life wo find the single cell from 
which the organism starts going through the 
same process ; but when division occurs, the two 
halves do not sc^parato. they stick together. 
And as we go higher and higher we find the 
tendency of cells to stick together ever firmer, 
as we have 80(3n €U3companied by the tendency 
of the now cells to lose their general self-sufficient 
character, and assume special functions. In 
such cases special cells are sot apart which ulti- 
mately break loose from the organism. These 
are the reproductive cells, and they possess the 
elementary general cell characters: but inside 
them is shut up some reminiscence of the whole 
organism, which we call heredity, for when, after 
their liberation, they begin to divide they pro- 
duce colls not similar to each other, but difEerent 
os those of the parent, building up an organism 
which is the image of its predecessors. 

All the food that the protoplasm uses is not 
accounted for in growth ; another fate is in store 
for much of it. The protoplasm does not merely 
add to itself, it also destroys itself, and it destroys 
much of its nutriment. Protoplasm is not only 
built up, it breaks down. This is seen in the 
excretion of waste products fri>m the organism, 
chiefly in the form of carbon dioxide and simple 
nitrogenous compounds. The meaning of this 
process of wastage is that it supplies the organism 
with energy ; energy express^ visibly in move- 
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meat, secretly in the ceurying on of all the infinity 
of reactions which go to build up organic com- 
pounds. We know that when we bum a, piece 
of wood we obtain energy in the form of heat» 
while the wood is converted into simple sub- 
stances like carbon dioxide and water. Other 
organic substances are like this : they are stores 
of energy, and when they are broken down into 
simpler bodies, the energy is liberated. 

A property of living organisms to which we 
have already made reference is their irrita^ 
hility or sensitiveness to stimulus. This, too, 
we can picture as a property of the proteins. 
The great size and complexity of the protein 
molecules gives them the opportunity of taking 
part in innumerable diverse reactions, but it 
also makes them very unstable. Slight changes 
in thoir surroundings produce deep effects, 
causing them to break up, split off parts, re- 
form in various ways. It is thus that stimuli 
act. A ray of light, a breath of heat, a shock, 
a trace of a strange chemical, may set up now 
reactions in the protoplasm with far-reaching 
effects. This is perhaps best seen in specialised 
muscle cells. These are packed with highly 
unstable compounds, charged with energy 
almost escaping, needing only the slightest dis- 
turbance to set it free. A message comes from 
a nerve cell like a touch on the trigger of a gun : 
the stored compound breaks down— explodes 
almost — and the energy is liberated. It is this 
sudden liberation of energy that enables the 
muscle cell to contract, and so perform its work. 

What then is the life of the organism expressed 
in terms of tho activities of protoplasm ? It 
consists in a ceaseless building up from food 
materials, and a ceaseless breaking down of 
elaborated compoimda. The meaning of the 
building up is new substance, the meaning of 
the breaking down is new energy. With this 
substance and this energy are produced the 
outward and visible signs of life— growth and 
division, movement and chemical reaction. 
From the extraordinary complexity and associ- 
ated instability of the protopleism comes response 
to stimulus, the big result following the small 
cause. All life is change, and the fundamental 
change is change in the constituents of proto- 
plasm. 

Origin of Life. — ^Where did life come from? 
We know, as certainly as we can know anything 
not actually observed, that at one time the earth 
was a molten fiaming mass. Through millions 
of years it cooled slowly till the crust was solid 
and cold enough for water to lie on it. Up till 
then nothing that we know as alive could have 
existed on it. Some time thereafter life started, 
and again through millions of years slow ad- 
vance wan made till the present fiora and fauna 
wem evolved. What was the nature of the 
begkming ? It has been suggested that meteors 
flying throu^ space brought life from other 


worlds ; but that is only shifting the problem 
and not solving it, and it is besides very impro- 
bable. We discard the idea of a creation of 
plant and animal life ; but we may stall regard 
the problem as capable of two answers : (a) living 
matter arose slowly by the increasing complexity 
of non-living compounds, or, (b) some external 
and unknown force invaded non-living but 
very complex matter and endowed it with 
life. 

Wo cannot go into details, we can only 
roughly sketch the way in which modern science 
regards tho evolution of matter. It was formerly 
thought that all matter could be ultimately 
resolved into a definite number of elements — 
carbon, hydrogen, iron, sulphur, &c. — about 
seventy in all, combinations of which produced 
the variety of substances with which we are 
acquainted. The brilliant reseaxchos of a group 
of Russian and English chemists and physicists 
on radium and its allies has proved this to be 
a false, or at least an incomplete view. These 
investigations, taken together with the results 
of observations on the constitution of stars at 
difiorent tcmiperatures, have shown us the ele- 
ments, in various stages of evolution from simpler 
and common states. We picture a primitive and 
all-pervading ether, without weight and without 
energy ; we imagine its particles (if it be parti- 
culate) receiving charges of energy and becoming 
electrons; by further energy transformations 
the electrons imito to form the atoms of the 
simplest elements, and these elements we find 
in tho hottest stars. In cooler stars more and 
more complicated atoms are formed and a larger 
number of elements comes into existence. Then 
as cooling proceeds tho atoms of the elements 
begin to unite and wo have molecules of compounds 
produced-— hydrogen unites with oxygen end the 
face of a cooling world is enveloped with steam 
which ultimately condenses to water. Oxygen 
unites with iron and gives us rust; sodium 
imites with chlorine and we have salt. And the 
last stage is reached when molecules themselves 
begin to unite to form more complex bodies. 
When sodaseparatesoutfroma Solution it does not 
do so in separate molecules, but in crystals each 
made up of a vast number of molecules combined 
with a proportion of molecules of water. This 
salt in solution and other crystalline substances 
exist in the form of separate molecules or 
break up into atoms. But inorganic substagetoes 
exist which form molecular compoimds even in 
solution, an example being ikvoioaterglaes tljiat is 
used for preserving eggs. Some compounds of 
iron do so too, and many other cases are known 
to chemists. These are the highest and most 
complex states in which inorganic matter exists ; 
we call them cdUoids* The evolution of m- 
oiganio matter is a continuous process from the 
lowest to the highest state, but when we have 
reached the end we have encountered no com- 
pound which we can call organic^ which we 
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associate with plants and animals. Is there 
here a gap ? Or is there a bridge between the 
inorganic and the organic ? 

Organic compounds all contain the element 
cg,rbon, and to this they owe their possibilities 
of great complexity : for carbon is almost pecu- 
liar in being able to combine at once with four 
atoms of an element like hydrogen, whereas the 
majority of elements can only unite with one 
or two. For the building up of the carbon 
compounds another necessity exists, and that 
is a supply of external energy. In the animate 
world to-^day all the organic compounds are 
formed in the first place by green plants which 
obtain their energy from sunlight absorbed by 
thoir green colouring matter. The problem is : 
by what means could energy be obtained before 
there were greem plants ? Within the lost year 
or two it has been shown that certain inorganic 
colloids are able to do this : exposed to sunlight 
tiioy are able to form simple organic compounds 
friiin carbon dioxide and water. That is the 
first stage : the exact details of the rest are not 
known to us, but we cannot now doubt that 
given the first siraxilo organic bodies the building 
up of more and more complex substances takes 
place till finally thoro appear oven the proteins, 
the material basis of life. The chain is complete, 
from ether and energy to formless protein. 

But we ore still loft with the great and as 
yet unsolved problem: given proteins of pro- 
per complexity and in a suitable state, have 
we arrived at lifef Here philosophers, and 
scientists too, disagree. For some would answer 
the question in the affirmative and say that 
all further developments are but the results of 
obscure changes in the protein compounds: 
while others maintain that at this point somo- 
thing new was added, though whither and how 
they do not know, and that to its working in the 
organism are duo all those phenomena which we 
collect into one idea when we say the word life. 
In its most lucid form this view finds expression 
in the words of the French philosopher, Bergson: 
“ Life is consciousness launched into matter*^' 

Evolution. — ^In the further evolution of life 
two tendencies soon became manifest. Some 
primitive organisms acquired the green clUoro^ 
phyUf and so became able to manufacture their 
ow4^ food from the simplest inorganic compounds 
— water, carbon dioxide, and a few salts. These 
compounds are present everywhere in damp 
spots, they do not require to be sought, and so 
the green organism came to settle down, losing its 
primitive power of locomotion. Its sedentary 
nature req^uiredno effort ; its necessities came to 
it. It attuneda very high degree of organisation, 
but it remained a complioated laboratory, which 
needed no guiding mind. So arose the vegetable 
fungdom. The organisms, on the other hand, that 
remained dependwt on organic food, remained 
motile, for they must hdnt for prey ; as they 


became larger they required more prey and the 
himt became more difficult. Success was not 
only to the quick, but also to the more conscious. 
Consciousness begat senses, and it finally pro- 
duced the greatest triumph of all life — mind* 
And so arose the animal kingdom. In both 
kingdoms many side lines exist : but the main 
tendency of the plant with its chlorophyll was 
towards sluggishnetss, that of the animal towards 
vigorous movement and highly developed mind. 

Heredity and Variation . — ^Aa to how the evolu- 
tion has taken place, is taking place, we cannot 
say much here.^ We have seen that in repro- 
duction the organism has two properties: the 
one we call heredity y and it secures that the child 
shall be of the same type as the parent; the 
other is variatimiy and it secures that the resem- 
blance is never exact — that round the central 
type there is always a play of now chareiotors— 
usually extremely slight, but always occurring. 
With variation^ evolution works. Charles 
Darwin saw the process as a constemt selection 
of very slight variations, carried out because the 
stress of life is so great that only the organisms 
best fitted to their environment can survive. 
Any one which is even minutely improved on 
its competitors will tend to become the parent 
of the future generation. De Vries thinks that 
the larger variations which we call sports are the 
important material of selection. Lamarck, and 
after him Butler, imagined that the organism 
actively aocommodatos itself to its surroundings, 
and that the new chareustors so obtained are 
inherited. Bergson tells us of life as a forward 
flow or impetuSf which triumphs over the resist- 
ance of matter and. branching and filling it 
out, creates new organic forms — resting places 
for a day in an ever-flowing stream. 

Wo have tried to trace very briefly the way in 
which life has been produced and to show what 
is known of the more intimate processes which 
underlie its outward manifestations. Jt remains 
to add a word on the fate which ultimately befalls 
all living organisms — death. We imagine that it 
is an easy matter to recognise that state, and 
so it may be, in the main, when we are dealing 
with the higher animals. But even with them 
states are known in which no sign of life is visible 
though life is still present. The difficulty is 
much greater with simpler creatures. Cases are 
quite common, in which the organism literally 
turns to dust, and yet retains a spark of life 
ready to flame when the external conditions 
become more favourable. 

Though it is often difficult to tell when death 
has occurred, we have some insight into its nature. 
We recognise in it a failure on ^e part of the pro* 
^plasm to cope with its functions, and that means 
an alteration in the nature of the protoplasm* 
It may oome slowly as in old age, when it ma^ 
1 Zoology. ^ 
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bo associated with a harmful heaping up of 
waste productSy of which the organism has been 
unable to rid itself. Or it may ^me quickly 
as by a poison (the case of many diseases), when 
it is probably due to a rapid destruction of 
essential proteins. Perhaps the ultimate cause 
is a coagyiation of the proteins — a process similar 
to the solidification of white of egg when it is 
boiled — a change to a state in which they cannot 
normally function, and from which there is no 
return. 

IL AS REACTION WITH ENVIRONMENT. 
ECOLOGY 

The term biology is frequently used in a much 
more restricted sense. If we speak of the biology 
of the mosses, or the biology of the seashore, or 
the biology of the seasons, we do not mean the 
complete study of all the aspects of life which 
may be associated with these phrases. We 
mean rather that part of the life which is ex- 
pressed as reaction with the environment. To 
leave biology free to denote the larger science, 
a new word— — ^has been devised to apply 
to the lesser. But it is not even now in general 
use, and so many books have been written in 
which biology means life in this special sense 
that we must devote a few lines to showing what 
kind of problem is here studied. 

One moBa-^phagnum — grows in wot moors, 
another — TorhUa — on the cement of walls ; what 
in the organisation of these mosses suits them 
for such wi<k>ly different stations ? Anatomy 
and morphology tell us their structure ; physio- 
logy tells us what can be known of their life from 
the physico-chemical standpoint ; biology makes 
the attempt to relate facts thus ascertained to 
the conditions in which the plant finds itself. 
Or, more simply, it may content itself with 
noting these conditions, and observing how the 
organism behaves under their infiuenoe. 

On a sheltered rocky shore we find an immense 
variety of plant and animal life. Systematic 
zoology and comparative anatomy have eluci- 
dated the structure and determined the relation- 
ships of the rookfish and the starfish, the 
lobsters and the worms, the periwinkles and the 
sea-spiders. Biology tells us how the hermit 
orab creeps into the shell of a whelk, and how 
very often a beautiful zooph 3 d;e covers the out- 
side of this house ; it watches the habits of the 
sea-spider and finds that when the eggs are laid 
the male takes possession of them and carries 
them about by a special pair of appendages, 
and it enooimters the difficulty of finding these 
curious creatures, occasioned by their resem- 
blance to the rooks and seaweeds on which they 
live. 9^ology watches the tints of tiie shanny 
changing with change of the colour of its sur- 
rpundings ; ■ it sees the limpet fasten on the 
xbek following an unskilful attempt to remove it. 
And BO wito the plants. The biologist ffiids 


that the different seaweeds occur in definite 
zones, some thriving in places where they are 
left dry and exposed to the sun for many hours, 
some luxuriating in deep, still pools, some suRer- 
ing the beating of the surf. He sees the grec^ 
sea-lettuoe in shallow pools where the light is 
pure and bright, and the red seaweeds going down 
to the blue twilight of deep water ; he knows 
that the reproductive bodies of some can survive 
in pools made fresh by the rain, while fresh 
water is fatal to others. 

The seasons bring a never-ceasing change in 
the course of life. The wood hyacinth and the 
anemone fiower before the foliage of the trees 
oasts its full shade ; the swallow and the cuckoo 
return to us in spring. In summer the green 
leaves absorb the sunlight that pours on them, 
and use it to form their food and the food 
of all animate nature : while from the in- 
numerable blossoms of meadow and moor the 
bee sucks the nectar for its winter store of 
honey — ^the store destined to be pillaged by 
man. The willow-herb seeds fioat ofE to try 
their luck in new places, and the winged fruits 
of the maple dance in the autumn gales ; the 
squirrel fills his granary with beech-nuts ; the 
birds fly south. In winter vegetation dies down, 
animal life too largely vanishes; but the moun- 
tain hare and the ptannigan who must run for 
food through months of snow change their coats 
from brown to white. These are events in the 
biology of the seasons. 

Though we may regard the biology which 
looks at the intimate problems of life, and the 
biology which examines only its external mani- 
festations as two distinct sciences—and indeed 
they stand far apart in method as in aim — is 
more correct to treat them as merely different 
sides of one great problem. The analytical 
method of the anatomist and physiologist, of th^ 
physicist and chemist, has led us furthest in the 
appreciation of the ultimate causes of life, so 
far as these are at all susceptible to scientific 
investigation. But in the pursuit of these 
sciences we are a little apt to forgot life in its 
broader aspects. In measuring the exact heights 
of a hill we forget the contour of the hillside ; 
in analysing the pigment of a leaf we forget that 
fields are green ; in looking at the structure of 
a bird’s throat we neglect the orchestral of 
spring. The broader and simpler biology of 
the open country helps us to remember all this, 
and to keep our sympathies and imaginations 
open for the appreciation of general effects. 

We must not study the complexity of protein 
reactions with such intensity as to forget the 
complexity of the inter-relations of living 
creatures. We look on protoplasm sometimes as 
a meshwork, a web, of protein and water. But 
there is another “ web of life,” a web with the 
most gorgeous pattern that he» come witffin our 
ken : the pattern is neVer achieved, for the woof 
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is still running, and it changes before our eyes, 
always new, yet ever completely unified. The 
plants and animals of our glol^ may feed on 
each other, or fight each other, or love each 
other : but they ail depend on each other. The 
life of one fits into the life of another, or rather 
into the lives of many others. No one is in> 
dependent; ail are linked and held as closely 
as the warp and woof of the web. And their 
lives together unite to give that pattern which 
is the pattern of the web of life. 

COURSE OF READING 

It is a somewhat diffictilt matter to devise 
anything like an elementary course of reading 
in general biology, for the simple reason that 
biology is not an elementary science. Take it 
from what side you will you are soon in the 
midst of philosophical discussions or of scien- 
tific problems of the most abstruse nature. An 
attempt to analyse life along scientific lines 
leads directly to a study of the changes in proto- 
plasm. To appreciate this the nature and 
constitution of the proteins must bo understood 
— a region of organic chemistry of which only the 
fringe has been explored. 

The serious student will do well to make a 
start by reading two introductr)ry books of 
somewhat different aim. In Prof. J. Arthur 
Thomson’s The Science of Life he will find a 
general account of the problems connected with 
the subject. In scope it is somewhat greater 
than the outline we have sketched, but the 
chapters on the “ Conditions of Life and Death,” 
” Cell and Protoplasm,” and ** Embryology ” are 
specially valuable from our present standi)oint. 
The rest of the book gives a comprehensive 
survey of structiure and function in both animal 
and vegetable kingdoms, of heredity and evolu- 
tion, and of the relation of biological science to 
human activities. 

The other introductory work is Benjamin 
Moore’s The Nature and Origin of Life. It 
traces out the way in which the more complex 
types of matter have been evolved, and shows 
how matter sufficiently complicated to serve as 
a physical basis of life has arisen : and then it 
goes on to deal with the way in which functions 
are carried out and regulat^. 

M perusal of those two works will probably 
show the reader that much further advance is 
impossible unless the more hindamontal sciences 
are first attacked. To gain some idea of the 
nature and reactions of matter ajiart from life 
the following books may be read. Chemietry^ 
Baphael Meldola; Inorganic Chemistry^ Prof. 
Baly ; Organic Chemistry, Prof. Cohen ; Matter 
and Energy, Ptof. Soddy ; Sir WiUiam Huggins 
and Spectroscopic Astronomy, E. W. Maunder ; 
in these will be found special bibliographies. 
Chemistry, and espedidly organic chemistry, is a 
subject so dUifficult that only the closest applica* 


tion can lead to on understanding of it: and 
a considerable amount of general chemistry 
must be read before it is profitable to tackle the 
works on the compounds which axe important 
to life. Reference may however be made to 
Longmans, Green’s series of Monographs on Bio^ 
chemistry, of which S. B. Schryver’s General 
Characters of the Proteins, B. P. Cathcort’s 
Protein Metabolism, and W. M. Bayliss’s Nature 
of Enzyme Action, are specially important. 

Turning to the actual phenomena of life we 
find an excellent account of work on the chemical 
side by Frederick Czap^k — Chemical Phemmena 
in Life. 

Verworn’s General Physiology is a great work, 
in which vital activities are considered as func- 
tions of the coll. It is the best account we have 
of tho fundamental activities that aro oonunon 
to all life, although it also takes up some which 
are characteristic of special types. Pfeffer’s 
Planl Physiology is a physiology of tho vegetable 
kingdom ; but it is written with such breadth 
of view that it gives the reader Pfeffer’s magni* 
ficont conception of tho inter-relation of the 
reactions which goes to make up life. 

Information on particular points may be ob- 
tained from books like W. Roux’s The Problems, 
d?c. of Developmental Mechanics ; E. C. Wilson*s 
The Cell in Development and Inheritance ; The 
Principles of Physiology, J. G. MoKendrick* 

From philosophers the nature and origin of 
life has received much attention, and here it is 
only possible to mention one or two of the works 
which may be road: Spencer’s Principles of 
Biology, Haeckel’s works, and particularly The 
Riddle of the Universe ; Hans Driesch’s Science 
and Philosophy of the Organism; Bergson’s 
Creative Evolution. Reference may be made 
to H. Wildon Carr’s little book, Henri Bergson. 

Tho problems of heredity and evolution are 
discussed in tho article on Zoology, and books on 
them are given there. 

On tho aspect of biology which looks on tho 
external manifestations of life we have a multi- 
tude of books. They are mainly semi-poplilar, 
and no attempt at a connected scheme of reading 
need be made. Tho reader simply selects books 
dealing with the branch in which he is interested. 
A few may be mentioned here. 

General. — The Natural History of Selbome, 
Gilbert White; The Book of Nature Study, 
edited by J. Brotland Farmer (4 vols.) ; The 
Biology of the Seasons and The Bible of Nature, 
J. Arthur Thomson ; Nature Study, John Rennie. 

Animals. — Life hy the Sea-shove, Marion New- 
biggin ; Ants, Wasps, and Bees, Lord Avebury ; 
all the works (on insects) of Henri Fabre; 
Vegetable Mould, Charles Darwin; Study of 
Animal Life, J. Arthur Thomson ; British Birds, 
W. Pycraft ; The Childhood of Animals, Chalmers 
Mitchell; Brilish BiMerflies, British Moths, 
R. South ; Life in Ponds and Streams, W. Four- 
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^loASTS.^Naiural History of Pltmts, Kemer 
and Oliver ; Rambles on the Riviera^ E. Straa- 
burger; and see works on Ecology and Natural 
History in article on Botany. 

Travel. — T he works of A. von Humboldt; 
The Voyage of the Beagle^ Charles Darwin ; the 
travel books of Alfred Russel Wallace, and 
Edward Bates ; also the works of many modem 
travellers, where, however, the natural history 
of plants and animals is usually subordinated 
to the study of the races of man. 


For young people, two admirable series are 
in process of publication: Jack's Shown to the 
Childien Series, Gk>wan'8 Nature Books, the 
former with coloured plates, the latter with 
photographs. 

Further references to special subjects are 
made in the articles on Botany and Zoology. 

Magoregor Skene, D.So., 

Ltdturtr on Vegetable Physiology in the 
University of Aberdeen, 



BOTANY 


Botany* the Btudy of plants and of pUuit life* 
has always been one of the popular sciences ; 
the desire to know something of those dwellers 
in the woods and fields and gai'deiis, which 
yield so much pleasure to our senses* has led 
many a flower-lover to the discovery of a fascin- 
ating hobby. A smaller band has found intel- 
lectual stimtilus and satisfaction enough in the 
exploration of the problems of structure and 
mode of life with which the vegetable kingdom 
provides us. 

Early History of Botany* &c. — ^The relation of 
mankind to the vegetable world is a very close 
one : plants are primarily food-stuffa and 
medicines* only secondarily ornaments. Even 
in the more favoured climes where man first 
arose* some sort of agriculture early became 
necessary to secure the requisite supply of food : 
and so began the study* at first doubtless un- 
conscious* of the different kinds of plants and of 
their uses and needs. It must be supposed that 
the ancient civilisations of Egypt and India 
possessed a considerable and definite botanical 
knowledge : but the records have not come down 
to us nor do they appear to have been used by 
those Greeks who are the authors of the first 
botanical works still extant. 

The writings of Hippocrates* 400 years before 
our era* contain lists of between two and three 
hundred plants, with notes on their medicinal 
value and with insufficient descriptions. About 
a century later Aristotle and Theophrastus 
doubled this number and made some attempt 
to explain the nature and mode of life of the 
vegetable kingdom. At the beginning of the 
Christian era Dioscorides end Pliny still further 
increased the list of known plants and gave 
accounts of their uses chiefly for medicinal pur- 
poses ; and then for about 1600 years the study 
of botany* like the study of all other sciences* 
renfhined stationary. 

In the sixteenth oentury the general revival 
of learning touched our science and awoke in it 
now life : a considerable company of competent 
workers started afresh to describe* name and 
arrange the members of the plant world* and the 
number of plants described increased continually. 
The fact that numbers of new and strange plants 
existed seems to have fired the imagination of 
nearly all the botanical scholars of the time* and 
consequently nearly aU were engaged in the study 
of syetemeUio bokmy^ that branch of the scienoe 
which deals with description and classification. 


This period culminated in the eighteenth cen- 
tury in the studies of the great Swede* Linneaus. 
His mind was capable of marshalling masses of 
facts in orderly array ; he invented a system by 
which it was possible to classify satisfactorily 
the plants known to him, and in which the 
supreme importance of the characters of the 
reproductive organs found definite expression ; 
he secured the universal adoption of a system 
of nomenclature by which a plant was fully 
designated by two names. 

During this period a few isolated observers 
had laid the foundations of other branches of 
the scienoe. The invention of the compound 
microscope made possible the study of ancUomy — 
the internal structure of the plant ; and some 
adventurous spirits attacked with success the 
fundamental problems of physiology — the in- 
vestigation of the manner of living. 

The first half of last century witnessed on 
unprecedented advance along all these different 
lines of research ; the number of plants known 
and accurately described increased by leaps and 
bounds* knowledge of internal structure and of 
mode of life became ever deeper. There arose 
too the study of lifeMstories, the various stages 
passed through by a single plant during the 
course of its development. 

Charles Darwin , — In 1869 Charles Darwin 
established the theory of evolution as applied 
to the organic world, A crushing weight of 
evidence was gathered together to show that the 
forms at present living on the surface of the 
^th have arisen by some process of change 
from forms previously existing* and these from 
still older types. The conclusion was that all 
our present organisms were descendants of some 
single simple ancestral being* and were therefore 
related to each other by community of origin. 
Further the process of change was intimately 
connected with an ever-increasing degree of 
adaptation to the conditions in which the or- 
ganisms existed* and an explanation was given 
of the close connection between the structure 
of the organism and the way in which it lives. 

Darwin’s work revolutionised the whole out- 
look of the natural sciences* and since his time 
the work of the botanist has been more or less 
completely dominated by his views. The last 
half-century has witnessed increasing specialisa- 
tion. More and more attention has iWi paid 
to special small areas of the science* and more 
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and more time' aiid ingenuity have been em- 
ployed on. elucidating ihui(iute points of structure 
and life processes. But with the accumulation 
of details has gone an endeavour to relate the 
new knowledge to certain dehnite general priu- 
ciplesf^ Systematic botany no longer aims 
merely at describing and classifying plants ; it 
attempts to ferret out the real relationships 
existing between different plants and plant 
groups; while Anatomy and Physiology en- 
deavour always to relate structure and life 
process to each other and to the life of the 
plant as a whole. 

C(}rmection between Botany and other Branchea 
of Science , — ^Nor does Botany stand by itself ; it 
is only one of a group of sciences, and every ad- 
vance in the realms of physics and chemistry 
means an advance in the understanding of plant 
Ufe. 

We must not neglect to note that a further 
important aspect of the science, which becomes 
daily more prominent, is the economic aspect : 
particularly in the study of plant diaeaaes and of 
plant breeding and also in the investigation of 
the best conditions of growth, does modem 
botany claim to aid civilisation in a very practical 
manner. 

To sum up, we may say that the modern 
condition of the science demands, on account of 
the great mass of detail which has to receive 
attention, great specialisation : but that, as a 
whole, botany tends to possess an outlook in- 
creasingly comprehensive — ^philosophically in re- 
lating facta to each other, practically in aiding 
the production and cultivation of useful and 
beautiful plants. 

We shall commence our more detailed dis- 
cussion by considering 


L THE NATURE OF A FLOWERING PLANT 

The most casual observation makes us all 
familiar with certain outstanding facts regarding 
the needs and structure of the common flowering 
plants. We know that to rear them successfully 
we must provide them with sufficient water, 
with a soil containing nutrient matter in the 
form of mould or manure, and that we must keep 
them in a situation where they have abundant 
air and light. We also know that commonly 
they possess a supporting the aerial parts ; 
roote^ which fix them in the soil and draw in 
water; floweret which are responsible for the 
continuation of the race by producing seed ; and 
leavee. The leaf is an organ to whi(£ supei^cial 
observation can assign no meaning, and yet in 
the function of the leaf lies the crux of the 
problem of vegetable life : we will turn first 

. Leaf and Its Work,— -Although the 
ti^ forma is infinite^ leaves possess 


'pertain features in common which are of great 
importance for the work they carry on. Almost 
dl^ariably a leaf possesses a thin, flat, expanded 
portion which we call the ** hladCf** and this 
may grow from the stem on a stalk, or it may 
rest directly on the stem. Further, leaves are 
almost always green in colour ; the purple and 
red leaves of ornamental plants are reeffiy not 
exceptions to this rule. They too have green 
colouring matter, the presence of which is 
masked by an additional red pigment. If we 
look a little more closely we find that the foliage 
of a plant is always arranged in a certain definite 
manner, a manner which ensures that no one 
leaf shall shade another more than is necessary. 
An excellent example of this is the ivy. On a 
spray the leaves form a sort of mosaic so that 
an almost continuous green surface is spread out 
to the light, no leaf lying above another or 
shading it. The same is true of the branches 
of almost any tree or shrub or herb. This 
attempt of the plant to obtain a proper exposure 
to light is illustrated by another common occur- 
rence : window plants invariably tend to grow 
towards the light, and if we wish them to be 
straight wo must turn them round occasionally 
so that every side may be illuminated. 

Necessity of Light . — Such observations seem 
to show that the leaf requires light ; and, in fact, 
experiment has led to the conclusion that the 
work of the loaf is to absorb light. What is the 
meaning of this ? To answer that question it 
is necessary to consider of what materials the 
plant is composed. If we take any common 
plant, say a grass, and dry it in an oven we find 
that in general it loses about three-quarters of its 
total weight ; this loss is due to the escape of 
water, and thus that proportion of the plant 
consists of water. The quantity seems large, 
but it is frequently larger. In fruits and other 
juicy parts it may be as much as nine-tenths. If 
we heat the dried plant further more water and 
gases are given oif and a charred mass is left, 
which we may call charcoal and which consists 
essentially of the element carbon — ^the chief con- 
stituent of coal. We can bum this charcoal, and 
we are left with a fine grey ash, weighing about 
one-fiftieth of the total mass of the plant, and 
containing various mineral substanoes such aa 
potash. M 

Now the plant obtains its supply of water and 
also the constituents of the aah from the soil 
through its roots. But no carbon enters in this, 
way : it is, in fact, possible to grow plants in soil 
entirely free from carbon in any form and yet to 
obtain a normal development. The only source 
from which the plant can draw ito supply of this 
element is therefore the oir. We are accus- 
tomed to regard the air as consbting of the two 
gases oxygen and nitrogen, and it must seem 
strange at first sight that the plant should be 
dependent for a supply of one of chief obn« 
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stituenis on such a source. Lot us t*cmember, 
however^ that a certain compound of carbon is. 
continually being poured into the atmosphel^s^ 
in largo quantities. This is the gas Carbon 
dioxide or, as it is sometimes termed. Carbonic 
Acid Qaa, It is a matter of common knowledge 
that in respiring we inhale air containing much 
oxygon and exhale air containing much carbon 
dioxide. Thus the breathing of all human 
beings and indeed of all animals is continually 
supplying tho atmosphere with carbon dioxide. 
Further, wherever burning is taking place 
oxygon is used up and carbon dioxide is gener- 
ated : every fire and furnace and lamp is 
continually giving off the gas in question. The 
very fact that this continual production never 
leads to the presence of large quantities in tho 
air (the actual amount is about 3 parts in 10,000) 
must lead us to the conclusion that some 
agency exists which is capable of removing carbon 
dioxide from the air as it is formed by respira- 
tion and burning. And, in fact, this agency 
is tho green plant. 

Carbon in Plants * — In what form does tho 
plant possess carbon ? Obviously it is not in 
tho form of charcoal ; it is combined in some 
way. It is found that all those constituents of 
the plant which arc not purely mineral in nature 
contain this element in combination. This at 
once becomes clear when we remember that we 
can c/wr all the products which wo regard as 
typically vegetable in nature : thus, for example, 
wood, cotton, sugar, starch. And the process of 
charring consists in heating the substaiK^e in 
question till water is given off and charcoal or 
carbon is left. 

Now if wo burn say a piece of wood which 
contains carbon, there are produced carbon 
dioxide and a good deal of water in the form of 
steam and other vapours : we are loft with ashes. 
But besides these substances, something more 
elusive is formed, to which we give tho name of 
energy, and the energy takes the form chiefly of 
heat* The piece of wood contains ash, water, 
and carbon, which can be converted into carbon 
dioxide, and which in tho prosess liberates a large 
amount of heat. That heat is in some way 
locked up in the wood only awaiting combustion 
to set it free. The wood (or any other vegetable 
product) is built up by the plant. To do this it 
has at its disposal water, and ash from the soil, 
and carbon dioxide from the air : but something 
is wanting. In order to convert the carbon 
dioxide into compounds with a store of energy, 
we must supply the plant with energy. This 
brings us to our original question— what is the 
use of the light ? The light is the source of 
energy at the disposal of the plant for carrying 
on the conversion of the carbon dioxide. The 
green leaves absorb quantities of sunlight, and 
with the energy thus obtained they change 
carbon dioxide into the carbon compounds, which 


build up tho plant body. The enormous im- 
portance of a suitable supply of light thus be- 
comes clear, for without it tho plant would 
be quite unable to foml the compounds of 
which it is built up— plant life would be im- 
possible.^ 

Structure of the Leaf. — ^We may now examine 
a little more closely the structure of tho leaf. 
Very often it is possible to strip off from the two 
surfaces a thin colourless akin or epidertn (a 
Christmas Hose or Laurel may be tried) : we 
are then left with a more or less fleshy, green 
central port which is traversed by the veina^ a 
system of branching and interlacing fibres. It 
is interesting to compare the venation of different 
plants. It is found that those leaves which are 
more or less grass-like in form — e.g, lily, tulip, 
— possess a number of more or less parallel 
veins which run from one end of the leaf to the 
other, not branching, but joined together by 
cross-pieces : broad -leaved plants, on the other 
hand, have a mc«hwork of much-branched inter- 
lacing veins. 

The examination of a thin slice through a leaf 
by tho microBCoj)e reveals tho fact that it is 
built up of a very large number of minute boxes, 
the cells* It is important to be familiar with the 
structure of a cell, for it is to the plant what a 
brick is to a building. Every plant is built up 
of masses of cells. The typical cell is like a box 
limited on every side by a wall ; the wall is 
made of a carbon comx^ound, celluloae, familiar 
to us all in the form of cotton wool or paper. 
This wall is lined inside with a sheath of slimy 
fluid substance which is known as protoplaam, 
and which is the actual living part of the or- 
ganism. Inside this sheath the cell is filled with 
a watery liquid, which serves to distend it, and 
wliich contains various nutrient substances. 
This cell -sap, like the cell -wall, is non-living; 
only the protoplasm is living, and in it take 
place all the processes actually concerned with 
tho life . of the plant. The protoplasm is not, 
however, a simple body : it constantly includes 
a little knot of denser material, the nucleus, the 
business of which is to regulate the activities of 
the cell ; and it also frequently contains little 
metsses of colouring matter. Thus the cells with 
which we ore concerned, those of the core of the 
leaf, contain, embedded in their protoplasm, 
small biscuit-shaped bodies with the bright 
green pigment called chlorophyll, and it is to 
tho presence of these in immense quantities 
that the leaf owes its green colour. The colls 
which build up the epiderm, on the other 
hand, contain no coloured bodies. 

Shape of the Cell * — The shape of a plant cell 
varies greatly according to its position and uses. 
Those which we are considering are in form 
very much like short square bottles, flattened 

I The octuftl ibsorptinn of the llffht Is carried oa. hgr th# 
green pigment of the leaf— the chlorophyll; 
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at the points where they come in couiaot with 
their neighbours. Some idea of their size may 
be gathered from the fact that the leaf of any 


common plant — e.g. 



FiO. l.—Cell of Leaf. 

wall; cA., chlorophyll 
body; cell sap; pr., 
protoplaem: nu.,uucleu9. 


the beech — may comprise 
about six or seven layers 
of cells ill its thickness. 

The cells of the epi- 
derm (which consists of 
a single layer) fit closely 
together, like the frag- 
ments of a mosaic, and 
thus form a continuous 
covering over the sur- 
face of the plant : but 
the cells of the core have 
gaps between them. 
They are joined to- 
gether, but only by por- 
tions of their walls. All 
sorts of odd corners are 
loft between, and these 
corners serve for the 
circulation of the gases 
which are so important 
— among others of car- 
bon dioxide. 

Wo have said that the 


epiderm is a continuous covering, and this might 
seem to be at variance with the necessity of 
having a supply of carbon dioxide inside the 
leaf. As a matter of fact, though, there are in 
the epiderm no irregular spaces between cells, 
there are instead a large number of slits, little 
openings allowing gases to pass in and out. 
These are the stomata. 


With these facts in mind we can follow some- 


what more closely the way in which carbon 


ment, and in presence of light and of moisture it 
becomes decomposed. This process results in 
^e liberation of oxygen and in the formation of 
carbon compounds. It is quite easy to show 
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ltd. 2.— Section through Leal 

a, epiderm ; n., vein ; i., interoellular space ; ep., spongy 
tiBBue; 8t., stoma: a., palisade tissue. 


dioxide is used up — ^the process which is desig- 
nated as Photosynthesis^ the buildinn: up of or- 
ganic carbon compounds with the help of light. 
The gas passes into the leaf by the stomata ; it 

S ties in the spaces l’)etween the cells, and 
' dissolves in water and enters the cells, 
it comj^ in contact with the green pig*' 


KlO. 3. 

At surface view of lower epiderm ; surface view of upper 
epiderm ; C, enlarged view of stoma; A section through 
stoma; sf., stoma; g., guard-cells; cA., chlorophyll 
bodies ; e., epiderm cells. 

that oxygen is given olf. If we place a water 
plant in a glass of water in good light we see 
that little bubbles of gas are formed on it : these 
may be collected by suitable means and shown 
to consist largely of oxygen. The formation of 
the carbon compounds is also readily demon- 
strated. The compoimd which is most fre- 
quently produced is starch, and starch is easily 
recognised by the fact that it turns dark blue or 
black if supplied with tincture of iodine. If now 
we test with iodine a leaf which has been kept 
some time (a day or so) in the dark, we find that 
it contains no staroh ; whereas if we test a leaf 
that has been exposed to bright light for some 
hours we find that it acquires a deep blue colour, 
and that therefore it contains staroh. A leaf 
kept in air which has been artificially freed from 
carbon dioxide forms no starch even in light, and 
this proves the necessity of the gaa for the for- 
mation of organic oompeundst the fact that 
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starch b produced only in presence of light 
shows the necessity of that form of energy. 

Function of the Veins* — Another important 
function of the leaf must be considered. If we 
cut off a loaf and leave it exposed to the air» we 
find that first it wilts, and later on it withers. 
The wilting b duo to loss of the water which 
dbtendod the celb, and kept the leaf taut. 
Withering occurs when the leaf has dried up 
completely. Thb drying up or evaporation ^ of 
water must be constantly taking place under 
natural conditions, for the leaf is like sponge 
soaked with water, which will always give otf 
vapour as long as the air surrounding it is not 
quite saturated. While the leaf b still attached 
to the plant, or if it is placed in a glass of water, 
a sufficient supply of water enters it by the 
stalk to make up for this constant loss. Tho 
function of the veins is to act as a conducting 
system of tubes : they lead the water from tho 
stalk and dbtribute it through the leaf. Further 
they gather up the carbon compounds tho leaf 
manufactures and conduct them to other parts 
of the plant, where they may be required. 

The Control of Evaporation. — ^At night or in 
damp weather a plant does not lose a great deal 
of water by evaporation ; but in dry waxm 
weather the loss may bo very oonsiderablo. It 
may be so great astoexceed the supply, and when 
this is the case wilting sets in and the plant 
begins to droop. At such times wo must resort 
to artificial watering of our gardens. But the 
plant itself has developed a number of numns by 
which the transpiration is more or less kept 
within reasonable bounds. We have alroatly 
noted the fact that the external skin of the 
leaves consists of a mosaic of colls whi(!h lit 
accurately into each other, with only occasional 
slits — ^the stomata — permitting gases to pass 
into and out of the loaf. In ord^ary loaves 
which expose the upper surface to the drying 
agency of the sun we find the stomata restiicted 
to the sheltered lower side. Tho exposed upper 
surface has few openings or none. And the pro- 
tection is further increased by tho whole of the 
surface of the leaf being covered with a delicate 
layer of wax which does not allow w^ater to pass 
through it. When this waxy layer (ctUicle) 
attains a strong development tho loaf assumes 
a 4flo8sy appearance — >e.g. the holly or laurel, 
the leaves of which are known to wither slowly. 
But tho stomata, minute aa they are, are so 
numerous that very la>rge amounts of water 
vapour can pass out by them ; in dry hot 
weather, dangerously large amounts. Now the 
stomata do not keep always open. As the 
quantity of water in the plant decreases the 
cells which border the tiny openings collapse, the 
opening closes, and further loss of water is 
largely prevented. 

1 To evftpomtion of water from a plant surface the name 
trsnsplration is glYen. 


Protective Adapfafton.— The danger of exces- 
sive loss of water is most strikingly illustrated 
by tho adaptations of such plants as grow in 
peculiarly dry situations, adaptations imiformly 
designed to guard against loss of water. Our 
own broom and gorse grow in dry exposed places, 
and in thorn we find the leaves small, or absent, 
or changed into spines ; tho green ooloiu*ing 
matter is distributed in tho spines or in the 
steins. The largo evaporating surface of the 
leaves is got rid of, tho plants thus avoiding the 
danger. More striking still are the cases of 
desert plants liko tho cacti : in them the stem 
is frequently large and swollen, acting as a water 
store : imd at the same time tho leaves dis- 
appear, and th (3 work of absorbing sunlight is 
carried on by the chlorophyll of tho stem. 

In general lot us note that whenever a plant 
is exposed to drought, it will tend to have small 
leaves. And it may also protect itself in other 
ways, as by the production of a very thick 
cuticle, or tho hiding of the stomata in pits and 
furrows, where they are not subjected to the 
drying influence of the open air. Of course, the 
reduction of leaf surface goes hand in hand with 
a reduced power of absorbing sunlight, and wo 
accordingly find that such plants are usually 
dwarfed or shrubby; they never attain the 
luxuriance of growth of plants with large 
leaves. 

Function of Evaporation. — If then the plant 

possesses so many means of saving itself from 
tho evil effects of loss of water, we may ask 
ourselves w'hethcr tho giving off of water vapour 
is of any \ise. It is clear that tho provision of 
stomata, which are necessary in order that the 
leaf may obtain a supply of carbon dioxide, 
entails the giving off of water : is this an un- 
mitigated evil or has it any function ? 8 ome 
are inclined to think that the former is the case. 
But there arc two ways in which evaporation 
of w'ator may be useful. In tho first place a 
plant exposed to bright sunlight is in danger of 
becoming overheated. And if part of the heat 
absorbed is used up in changing water into 
steam, which leaves the plnnt, then that danger 
is to some extent avoided. And then the loss 
of water from tho leaves means that a stream of 
water is continually passing from the root 
through tho stem to the foliage, and this stream 
carries with it various minerals which are re- 
quired by the plant : the loss of water means 
then a mor^ rapid tra-nsport of these important 
substances. In these ways the loss of water — 
which is in itself harmful — is of use to tho plant. 

It is easy to convince oneself that water does 
actually pass off from a growing plant : it is 
necessary only to place a potted fuchsia or 
pelargonium under a glass liell, and to observe 
that in a short time the inner surface of the cool 
glass becomes covered with dew. The actual 
amount of water given off has been accurately 
measured in many cases and is astonishingly 
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large. It has been calculated, for instance, tliat 
in the course of its five months* life a sunflower 
plant gives off 60 lbs. of water : while a beech 
tree gives 176 lbs. in one day — an acre of beech 
wood 1600 tons during the summer I 

To sum up : we have seen that the leaf is a 
flat thin organ composed of cells, those to the 
outside acting as a protective covering, those to 
the inside important because they contain much 
chlorophyll. Its function is to absorb light by 
means of its green pigment, and with its aid 
to convert carbon dioxide into organic com- 
pounds. And since it must provide for the 
entrance of carbon dioxide, it must also allow 
water vapour to pass off, and so it assumes this 
further important function. 

The leaf is, in fact, the factory or laboratory of 
the plant in which, under the influence of sun- 
shine, those simple compounds which are taken 
in from the air and the soil are converted into 
the highly complex organic compounds — sub- 
stances which are formed only in association 
with living organisms — ^which are tlie food of 
the plant. 

The raw materials which come into this 
factory have already been mentioned. VVe 
have the carbon dioxide, which enters the leaf 
directly from the atmosphere, and, on the other 
hand, we have the water which pas.sos into the 
leaf through its stalk. Further, we have dis- 
solved in the water those mineral substances 
which are left in the form of a fine ash when the 
plant is burnt. The water and the mineral salts 
oome from thesoil and they are absorbed through 

B. The Root of the Plant* — ^If we pull up any 
oommon plant we cannot fail to be struck by 
the extent of the root system. Even insignifi- 
cant herbs have often a mass of roots exceeding 
in length the aerial part of the plant, and con- 
sisting besides of an extraordinary number of 
small roots branching and spreading out in all 
directions. A plant growing for some months 
in a pot so fills up the space with roots that it 
almost appears as if the earth in the pot had 
been replaced by the root system. But the full 
extent of the root system can only bo appre- 
ciated if actual measurements are made. Any- 
one wishing to spend an instructive and thor- 
oughly tedious afternoon may be advised to 
pull up a wheat or oat plant, carefully wash out 
the roots and measure them all — ^including even 
the very small side-roots. The extraordinary 
number of these may be judged from the fact 
that a one-year pine seedling possesses over 
3000 roots ; the total length of the root-system 
of a mature cereal is about 600 yards. The 
volume of soil through which a sunflower plant 
may send its roots is more than 1 cubic yard. 

We have seen what large amounts of water 
the plant contains and gives off ; in order to 
provide the necessary large supply, this immense 
fliystem of rootlets is sent branching in all direc- 


tions through the soil, exploiting thoroughly 
every corner of it. For soil in good condition is 
never actually wet — ^it is only d^p. It consists 
of little grains of eatid round whibh are gathered 
smaller particles of day and stiU smaller particles 
of humuH — decaying organic matter. These do not 
form a homogeneous mixture ; they are built up 
into crumbB ; and soil in proper state is of a 
crumbly consistency. It is loose ; it allows 
the free passage of air which the roots require ; 
and it allows water to run through it, absorbing 
just enough to remain moist. Wet the soil 
thoroughly and it becomes a clogged pasty mass. 
Dry it thoroughly and it falls into a homo- 
geneous dust. Any farmer or gardener knows 
how difficult it is to bring soil, which has once 
come into ono of these conditions, bock to the 
proper crumbly state which alone provides the 
roots at the same time with sufficient freedom 
to grow, with sufficient moisture and with 
sufficient air. Such generally favourable cir- 
cumstances can only be obtained by restricting 
the amount of water in the soil to small drops 
that stick in the crevices between particles, and 
thin films that remain clinging round the soil 
grains. Toobtain a sufficiently large amount from 
such sources, the plant develops the system of 
roots we have just considered ; these, branching 
througli the soil in all directions, exploit every 
crevice and so attain their end. 

ExterU of the find that the 

extent of the root-system varies with the neces- 
sities of tho plant — that those wliich grow in very 
dry situations frequently produce roots descend* 
ing to great depths, where water is to be obtained 
below the dry surface. Measurements have 
been made of roots descending to tho enormous 
depth of 30 ft . ; but growing in favoiu*able 
conditi(nis, the roots tend always to spread out 
in a moss near tho surface ; and so our forest 
beeches, or firs, when full grown send no roots 
to a depth greater than 2 ft. 

In suoh cases the great roots spreading on all 
sides form a stand, as it were, embedded in the 
soil, on which tho tree rests securely. That is 
the second function of the root system — ^to fix 
the plant firmly in the soil. The object is 
attained either by sending one long root with 
comparatively few side branches to a consider- 
able depth, or by spreading out a very highly 
branched system near tho sxirface. The former 
is probably the more efleotive ; a high wind 
very readily blows over a tree like the shallow- 
rooted fir. We can see In any fir wood trees lying 
on the ^und, the whole root system tom out 
along with the surface soil. 

We have yet to see in what way the actual 
absorption of the water by the plhnt takes place. 
Even the finest side roots growing through the 
soil do not come into contact with the water so 
intimately as to absorb it efficiently.' They 
touch the grains of soil, but they do not actually 
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enter the more minute crevices whore the water 
chiefly lodges. Now if we sow cress seed on 
blotting paper «ind keep it moist for a few days, 
we find that round the young roots there is a 
white felt of tiny, hairs : these are the so-called 
root-hairs. Each one consists of a single delicate 
cell, which grows out from the surface of the 
root into a fine tube. The root-hairs are pro- 
duced about 1 to I inch behind the tip, and they 
die off an inch or so back. In the soil they grow 
round the grains into the smallest cracks, and 
BO come into very close contact with the water 
films. At the same time they increase the 
surface available for absorbing water by a very 
large amount — on an average by about fifty 
times. 

In the root-hair we have cell- sap, which is a 
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4, seedling showing root-hairs; i?, iT)()t-hiiir in the soil; 
r., cells of root ; r.h.t root-hair ; x.y., soil particles ; i/’., 
water; a.s., air-space. 

pretty strong solution of various compounds. 
In the soil we have water, which is really a very 
weak solution of the mineral salts required by 
the plant — such substances as nitrates, phos- 
phates, potash, sulphates, lime, &c., being 
present. Under such circumstances — that is 
when we have a strong solution separated from 
a weak solution by a membrane, such as the 
protoplasm of the root-hair — it is found that 
the stronger solution always draws water out 
of the weaker. And so it happens hero : the 
strong solution in the hair draws in water from 
the soil, and thus it is that the plant obtains 
it# supply. The mineral substances may and 
do pass into the root-hair too. 

Absorption of Mineral Substances.— What are 
the mineral substances, and of what use are they 
to the plant ? We have seen that when a plant 
is burned a white ash is always left, and that 
this is on the average about ^ of the dry weight 
of the plant. This ash when analysed is found 
always to contain nine chemical elements — 
sodium, potassium, phosphorus, sulphur, mag- 
nesiumi calcium, chlorine, silicon, and iron. 
But it does not follow that these are all usefyil 
to the plant. It is possible to grow plants in 


solutions containing compounds of these sub- 
stances, and by trying different solutions, some 
with one, some with another element omitted, it 
has been determined that all are absolutely 
necessary except sodium, chlorine, and silicon. 
Moreover, the solution must contain nitrogen, 
which does not occur in the ash but passes off 
during combustion. 

These elements have different uses. Proto- 
plasm — the actual living part of the planW-is 
built up of compounds known as proteida, which 
contain in addition to carbon, oxygen, and 
hydrogen, always nitrogen and sulphur, and 
frequently phosphorus, potassium and mag- 
nesium. Iron and calcium, though not directly 
concerned in the builrling up of living matter, 
are absolutely necessary to plant life ; the former 
has some sort of tonic action, the latter is an im- 
portant antidote to various poisons. 

In fertile soils all are present in small but 
sufficient quantity, and under natural con- 
ditions when a plant dies it returns its “ ashes ” 
to the soil. So also excreta and dead parts of 
animals yield their quota of mineral nutrients ; 
soil water, slightly ac*id with carbon dioxide, 
dissolves the necessary elements partly from the 
rocks partly from these other sources, and the 
roots themselves excrete acids which aid in 
rendering available insoluble substances. 

But under cultivation largo quantities of ash 
aro entirely removed with the crops ; and as 
cultivated plants on account of their greater 
hixuriance require more mineral nutrient, they 
are soon confronted with a deficit in the supply. 
This must bo made good by the farmer, who adds 
to his soil cither farmyard manure — particularly 
rich in nitrogen — or various artificial manures* 
These are becoming more and more important. 
vSuperphosphato, kainit, and Chili saltpetre, to 
mention three of the best known, supply respec- 
tively phosphorus (and calcium), potassium, and 
nitrogen. The rational use of artificial manures 
is one of the most important developments of 
modem scientific farming : and the use of 
manuring lies in the addition of suitable mineral 
compounds to the soil. 

Water and mineral substances are passed 
through the root to that part of the plant which 
connects the supply department with the factory. 

C. The Stem o! the Plant. — ^Tho stem, like the 
root, has to perform two main functions : it must 
support the leaves and flowers and it must con- 
duct water and mineral salts upwards, and manu- 
factured food-substances downwards. How it is 
able to perform these two tasks we shall best 
understand when we have looked at its internal 
structure ; and this examination will at the 
same time provide us with an opportunity of 
seeing some of the different forms which cells can 
assume that they may be suited for different 
kinds of work. 

If we take a young piece of the stem of a sun- 
flower and make a thin slice or section of it in a 
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longitudinal direction, we find on examining 
it under the microscope that like the leaf 
it is built up of cells, and that these cells are 
arranged in groups : the cells of one group having 
a tot^ly difiereut character from those of the 
others. 

To the outside we have the close fitting, colour- 
less cells of the epiderm, many of which are 
prolonged outwards to form hairs olothing the 
stem. In the epiderm we have stomata 
scattered exactly as in the epiderm of the leaf. 
Next comes a layer of cells — the cortex — which 
resemble closely the spongy tissue of the leaf. 
They contain chlorophyll bodies and they take 
part in the production of food. Young stems 
are usually soft and green, and in that condition 
they perform the same functions as the leaves, 
though to a less extent because of their smaller 
surface. Occasionally this function of the 
stem is more important, as in those provided 
with broad “ wings,** c.g. the sweet-pea : or still 
more markedly in such plants as the broom, 
where the leaves are quite small and the stem 
takes over the larger part of their work. 

Inside the cortex we find strands of cells which 
have become greatly elongated. The outermost 
of these wo call In 

the bast the most striking cells 
are those which form the 
“ 8ieve4ube8.^* These are rows 
of long cells, each of which is 
usually wide and well filled 
with a thick, viscid sap. The 
end walls of those tubes aro 
pierced by a number of small 
holes. On looking down on 
such a wall it has the appear* 
anco of a sieve, and to it is 
given tho name sieve-plcUc^ 
while tho term aieve-tuhe is 
derived from the same source. 
The effect of this arrangement 
is to make tho cavity of one 
cell corUinuoue with that of its 
neighbour, so that instead of 
having a row of separate cells 
we have a tube. Now the 
function of the sieve-tubes is 
the conduction of tho manu- 
factured food, and it is obvious 
that this can be carried on 
with much greater expedition 
if the substances in question 
are passed through a tube than if they must 
filter slowly through a number of cross walls 
from cell to cell. 

The sieve “tubes are embedded in a mass of 
cells like those of the cortex, except that they 
contain little or no chlorophyll. In fact all the 
special elements of the plant’s structure are 
placed in a matrix of such cells which we may 
designaie as grwmd tissue. And besides these 
find associated with the sieve-tubes and, it 


would seem, regulating their activities, long 
narrow cells, the co^mpanibn^ceUd, 

Tissue of the Stem.^Ji we examine a thin 
cross section of the stem we gain further know- 
ledge of the relative positions of these different 
tiaauea. To the outside the epiderm encircles 
the stem. Then comes the cortical layer form- 
ing a complete ring of several cells in thickness. 
We can see, however, that the cells of the cortex 
are not all of the type described above. In the 
comers of tho stem are blocks of quite a distinct 
character. The general shape is the same, but 
chlorophyll is absent, and if wo look closely we 
can see that the c^ wall has become much 



Fro. 6. —Cross Section of Young Stem. 

A., I>a8t ; UK, wood ; c., cortex ; p., pith; strand of wood 
in llbres ; e., epiderm; cam., cambium. 

thicker than that of the other cortical cells. At 
the corners of the cells great masses of cellulose 
have been added, so that the cavity has assumed 
a diamond shape and is no larger than the 
thickened part of the wall. These are cells 
which have taken on a special structure to serve 
a special function : they form a strengthening 
tissue, and to the extra thick wall they owe their 
extra strength. 

Inside the cortex is tho bast, but the bast does 
not form a complete ring. It occurs as a number 
of strands between which run bands of grov^d 
tissue connecting the cortex with the pith. 
This latter consists of a core of largo, thin -walled 
cells which fills up the centre of the stem. To 
the inside of each strand of bast lies a strand of 
wood* This double strand forma what is termed 
a fibfo-macular bundle* 

To understand the nature of the wood we must 
turn again to the longitudinal section. Here we 
see that like the bast it consists of very long cells ; 
but there are three great differences. (1) The 
cells contain only water and air, no living matter 
— they are dead tubes. (2) The walls are very 
much thickened, and no longer consist of cellu- 



Fia. 6.— Section cut 
lengthwise through 
A Sleve-tube. 


«.f., sieve - tube ; 
t.p., sieve.pUte ; 
c.e., companion 
cell 
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lose, but have become converted into a much 
stronger and more resistant compound — in fact 
into wood. 

The thickening of the walls of the wootl colla 



B'lO. 7.— Enlarged Cross .Section througli a single 
Fihro- Vascular Bundle. 

6., bast; sieve. tubes ; c.c., companion cells; cctm., 
cambium; w.r., wood vessels; wo(»d fibres; j/.#., 
ground tissue cells in the wood. 


is peculiar. The wood has two hinctions : it 
conducts water to the leaves and it is the chiof 
strengthening tissue of the plant. If water is to 



no- a-T)rpeg of Wood Cells. 

vessel with ring-like thickening; tt.v. i, vessel with a 
single spiral thickening; s.v, % with two spirals : r.r., 
vessel with netted thickening; w./., wood fibre with 
very thick wall and very narrow cavity (dark) ; the fine 
black lines represent narrow pits or thin places in the 


pass readily from one ceil to another the walls 
should be thin. If gieat strength is to be attained 
the walla should be thick. A compromise is 
struck in two ways. Some of the cells take on 
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the form of “ wood fibres ” — long and pointed, 
with extremely thick walls and almost no cavity. 
These are concerned only with securing strength 
and do not aid in conduction. Othei*s are much 
wider, and posso.ss walls which are thickened 
only here and there. The thickening may take 
the form of a spiral, of rings or burs, of a mesh : 
or only small oval or circular pUa may remain 
thin. In all cases the ehn is the same; the 
thickened portions yield strength, while through 
the thin parts water may pass with comparative 
ease. (3) Further, t hese water -conducting cells 
very frequently fuse together, the end walls en- 
tirely disappearing. Our trees very generally 
possess such vesselit, as the rows of fused celk 
is termed, with a continuous cavity of about 
4 inches long, while the length of the individual 
cells which build them up may not be more than 
•A inch. In tropical climbers with extremely 
long and thin stems, wliero the task of carrying 
water to the leavers is much more dilhcult, we 
find these vessels extending to the relatively 
enormous length of 3 to 5 yards. One great 
class of trees — tho conifers — docs not possess 
vessels, but only elongated cells with numerous 
pits in th('ir thickened walls. And we note that 
tho conifers also ixjssess those small needle- 
shupod leaves with thick cuticles which help to 
economise the water supply. This may be 
partly duo to the fact that they are evergreens 
and can obtain their water supply in winter only 
with difficulty ; but it is probable that the 
necessity for economy is also fxirtly forced on 
them, because of tho difficulty of transporting 
water rapidly through a stem with no true 
vessels. 

Besides wood-fibres and vessels we also find 
ground-tissue cells in tho wood. These serve as 
stores, both of water and of various food sub- 
stances. 

Cambium Tissue. — One other tissue of great 
importance is found in the stem and also in the 
root. If we take a young twig, especially in 
spring-time, wo find it very easy to peel off tho 
“ bark.’" If we examined a section of such a 
twig under tho microscope we should find that 
the splitting takes place between the wood and 
the bast : and the splitting takes place so easily 
because at that point there is a ring of very 
delicate cells running right round the stem. 
To this ring is given the name cofnbiutn. Its 
special property is that it retains the power of 
growth and division. Whereas wood and 
bast are fully formed and consist of cells which 
cannot divide, the cambium is in a state of active 
growth. Its cells are continually splitting off 
new cells, sometimes to the outside sometimes 
to the inside. Those to the outside develop into 
bast, those to tho inside into wood. But alwa 3 rs 
between the two there remains the delicate 
c.ambinm ring which is neither bast nor wood, 
but is capable of giving rise to both. 

In this way the stem or root grows in thick- 
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nesa. Am the cambium is a continuous ring it 
follows that soon, instead of separate strands of 
wood and bast, we have a central cylinder of 
wood, surrounded by a hollow cylinder of bast. 
This is the case in all those plants which possess 
a cambium. Plants which possess no cambium 
are only such as live for a short time — ^a year or 
less— showing no increase in the thickness of 
the stem after it is fully formed, and able to meet 
their necessities with the wood and bast in the 
original bundles. And to those wo must add 
those plants which belong to the great group of 
the Monocotyledons — such as the grasses, the 
bamboos, or the palms. In these the bundles, 
instead of being arranged in a ring, are scattered 
through the stem irregularly. No cambium is pre- 
sent, and any growth in thickness which occurs 
is due to increase in size of individual bimdles. 

But, with thoso exceptions, in all our British 
plants a cambium is present, and to its activity 
is due the gradual increase in thickness of the 
stem or trunk. The activity is greatest in spring, 
and then are formed the largest and widest vessels. 
Towards autumn the vessels formed are narrower, 
and are accompanied by a greater number of 
wood fibres. The contrast between the autumn 
growth of one year and the spring growth of the 
next produces the appearance of concentric 
rings seen on the trunk section of a felled tree. 
As a rule one ring is produced every year, and 
so we can tell the age of the tree. 

Looking at the section of a felled tree we see 
not only the concentric amiual rings but also 
fine lines radiating from the centre towards the 
circumference. These are the medullary rays — : 
rows of ground -tissue cells, some stretching from 
pith through wood and bast to cortex, some ex- 
tending for shorter distances in the wood. 
Through these water and food-stuffs can pass 
radially in the stem ; they also act as stores. 

Storage of Food. — ^The necessity for storing 
food exists in all flowering plants at one period 
or other of their lives. The thick stems of our 
forest trees contain innumerable ground -tissue 
cells in which starch is packed away in summer 
and remains stored up during winter. In spring 
the starch after being converted into sugar is 
rapidly conveyed to young growing . parts and 
there aids rapid growth of branch and leaf and 
even flower (the sloe is covered with blossom 
before the leaves appear) before the leaves have 
fully expanded, taken on their deepest summer 
green, and commenced to manufacture new food 
at high pressure. Plants which last more than 
one year but do not possess the mighty trunk of 
the tree store up food in other places. Many 
garden plants the stems and leaves of which die 
down in autumn have fairly thick roots or under 
ground stems which may be used for storage. 
But most interesting are those in which special 
storehouses are provided. 

Thus the crocus has a ball-like underground 
stem or wrm$ the primrose a thick upright seock. 


while the swollen underground stems of the ferns 
and ^ood anemone are horizontal and called 
rhizomes. The tubers of the potato are also speci- 
alised atoms. In the turnip, carrot, and beet wo 
have oases where the main root has become a 
massive store ; the dubs of the lesser oelandine 
are side-roots. Bulbs are collections of modified 
leaves and commonly contain much sugar ; the 
hyacinth, snowdrop, and onion are well-known 
examples. And even the flowers may store up 
food — ^the head of a cauliflower is a collection of 
these which perform this function alone and no 
longer set seed. 

In plants which last only one .season the 
storage of food takes place only in the seed, 
which contains in all cases an embryo plant with 
almost always a supply of food sufficient to give 
it a proper start on germination. 

It is easy to prove that the wood is the part of 
the stem concerned in conducting water. If we 
place a cut branch in water the leaves remain 
fresh even though the bark and pith be removed. 
Only if the wood is out out does wilting occur. 
Much more difficult is the problem of the force 
which is responsible for raising the water to the 
tops of trees. That the force must be consider- 
able is plain when we remember the largo 
quantities of water required, and the great 
height to which it must be raised. We are not 
yet in a position to explain completely the way 
in which this “ rise of the sap occurs, but we 
know that various forces are concerned. There 
is capillarity t by which we mean the drawing up 
of liquid in a narrow tube. The narrower the 
tube the gmator the height to which the liquid 
rises, and as the vessels of the wood are narrow 
water must rise in them for this reason. Then 
wo have root press-ure. Many plants if they be 
decapitated, especially in early spring, ^ow 
“ bleeding ” from the stumps, and frequently 
the exuded sap is pressed out with considerable 
force. This is due to the pressure exerted from 
the cells of the roots, ajid may assist in pushing 
the sap up the stem. Leaf suction — suction due 
to evaporation from the leaves and consequent 
concentration of the solution in their cells — epulis 
up the water, acting from above, and certainly 
plays a very important if not the most important 
part. And finally it is thought that the living 
cells in the wood perform a sort of pumping 
action known as wood-lift. 

In trees it is usual to find that only the 
youngest — external— part of the wood carries 
water. It is known as the sap-wood^ as distin- 
guished from the heart-wood at the centre. 
In the heart-wood the passages are more or less 
clogged up, while the walls become impregnated 
with resinous stufis. To this and to the absence 
of water is due the advantage possessed by heart- 
wood over sap-wood in the matter of strength 
and durability. 

Summary of Vegetatiue Activiti^,^T!h& activi- 
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tios of the plant may be divided into two main 
sets, “ vegetative ” and ‘‘ reproductive.*’ The 
first set may be regarded as paving the way for 
the second. So far we have been ooncemed with 
this first set, and we may now sum up our various 
points and use the opportunity to up gaps in 
the statement. 

The most prominent manifestation of vege- 
tative activity is growth, and growth requires 
food-stufis and energy. Into the root pass 
minerals and water, and through the wood of the 
root ^ and the stem they are carried to the loaves. 
There the water meets with carbon dioxide and 
in the presence of light and chlorophyll sugars 
and starch are formed and oxygen is liberated. 
Large quantities of water pass ofi into the air via 
the stomata. 

The sugars and starch we may regard as the 
true foods of the plant. They may be vised vip 
where they are formed or they may be trans- 
ported through the sieve-tubes of the bast to 
growing parts or to storage tissues. The food 
substances may be used in two different ways. 
They may be built into the structure of the 
plant. So sugar is converted into cellulose and 
forms new cell walls, and so it is combined with 
nitrogen and other ash elements and formed 
into the complex proteids of which the living 
matter of the organism is composed. 

But in the second place the food substances 
ore a source of energy. Wo have seen how in 
being built up they receive a quantity of energy 
from sunlight, lliia remains locked up in the 
organic compound, and may be liberated in 
various ways. For instance, when we burn a 
piece of wood we reconvert it into carbon 
dioxide and other simple compounds and 
liberate its stored energy in the form of heat. 
The plant requires a supply of energy ; it 
requires energy to increase in height, to force its 
roots into the soil, to raise water, and to carry on 
innumerable chemical reactions bound up with 
its life. It finds the energy locked up in its 
food-stuffs and liberates it by the process of 
respiration. Bespiration in plants and animals 
alike consists in uniting organic compounds 
with oxygen. They are converted into the 
simple compounds like carbon dioxide and 
water exactly as in burning, and again a supply 
of energy is liberated. Part of the plant food 
thus is being continually sacrificed in respiration 
for the sake of the energy it contains. 

The intense importance of the process of 
photosynthesis will begin to be apparent. Not 
only does it result in a supply of food, it results 
also in a supply of energy ; and so all the energy 
of the plant is derived ftom the sun. But we 
must remember that in the last instance all our 
food — as the food of all animals— -is derived 
from plants. If you eat beef or mutton, the 
ox or sheep ate grass* If we live on fish, we 

1 The intemil itruoture of the root to very ilmllar to thst 
of the atem. 
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live on marine plants. And our bodily heat 
and our energy come from our food. Further, 
almost all the energy which is important in 
civilisation is obtained in the last instance by 
burning coal or oil<— coal the remains of long- 
dead plants, oil the debris of ancient fishes. 
Animed life and human life depend on the fact 
that plants are green, and our civilisation, built 
up on the exploitation of energy supplied us by 
fires, rests on that foundation too. The sun in 
the last resort is the source of all life. Photo- 
synthesis by green plants is the keystone in the 
arch of nature.' 

The plant grows, using up food-stuffs in; "the 
process, and when it reaches maturity 
produces its kind. The flowering plant dodl^ ftb 
typically by setting seed — in this the flower plays 
the chief part. But the process is a complex 
one, which will be better understood after we 
have glanced at some other types of plant life. 


II. THE ASCENT OF PLANT LIFE 

We have seen that the flowering plants possess 
a structure of extraordinary complexity, which 
enables them to live with success on land, where 
the supply of water is restricted, and where they 
are subjected to a multitude of other influences, 
good and bad, met on the pari of the plant by 
adaptations, utilising the useful and counter- 
acting the mischievous. These represent the 
highest stage of development reached in the 
vegetable world to-day, the result of many 
millions of years of slow evolution. Vegetable 
life began with something simpler, and only very 
gradu^ly did more and more complex forms 
arise. Meanwhile the simpler types did not 
entirely disappear ; they were superseded but 
not entirely supplanted, for they remained the 
organisms best fitted for some places in nature, 
and they also fill up gaps in the places which are 
inhabited by the higher types. 

So we find that the sea is still inhabited almost 
entirely by seaweeds or algce, the surface of 
stones gives a refuge to the lichens, and on the 
barks of trees alg» and lichens flourish, while 
ferns and mosses thrive in dark comers of the 
wood and in cracks of the rocks. Another line 
has been followed by the fungi— toadstools, 
mildews, rusts — for they have lost their chloro- 
phyll, and their power of making food, and have 
come, like the animals, to batten upon the living 
green plant as parasites, or on its dead remains 
as saprophytes. 

It must not be supposed that those repre- 
sentatives of the lower orders we have still with 
us are the forms which long ago gave rise to 
successively higher stages in the evolution of the 
vegetable kingdom. The actual ancestors of our 

1 Blectrlolty obtained from water-power does not come to 
xa by way of the plant, but It too aependi on the energy 
^eat) ot the mn, which ratoei the water ai vapour. 

25 a 
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higher types have probably all long sinoe dis- 
appeared : for» even with the help of foseilisod 
remains of plemts no longer existing, we cannot 
traoe the exact line of descent of the seed 
plants from the next lower classes — the ferns, 
far less from their remote ancestors-— the algss. 
\/hat We possess are culminating points of side 
lines which have led no further — pools left in 
the track of a flood that has swept on to the 
ii^oean. These lower types show us the general 
of evolution, not its exctct course, 
i A. The Algse.— Sometimes the water in a 
Ifej^se-trough or small rain-pool takes on a 
..grai^ihish colour, and this, as examination under 
^;|hiB^icro80ope shows, is due to the presence of 
ihi^merable minute algse. One of the simplest 
of these is Chlamydomonas, It is a small pear- 
shaped onanism in which a single mass of 
protoplasp is surrounded by a delicate mem- 
brane. the more pointed end project two 

minute lashes, cr/ta, which whip the organism 
through the water. The protoplasm is pro- 
vided with a bell-shaped ohloroplast, and with a 
nucleus. It also has a spot of red pigment in 
front and in the ohloroplast a clear place in which 
starch is stored — ^the pyrenoid. Cell-sap is con- 
tained in two pulsating vacuoles. 

The plant is extremely simple in so far as it 
consists of a si^le coll : it is a unicellular 
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Fre. 9.—^, Chlsmydomcnas ; Ulothrlx. 

ci, cilia; n., nueleufl : eh., chloroplaat ; pt/., pyrenoid ; 
slArarm-ftpore * p., gametes in three stages of conjugation ; 
at a., two cells in which gametes are being formed. 

organism. But we may note that that cell 
alwady contains all the parts oharaoteristio of 
the cells of the higher plants. ChXxmydmwms 
swims about in the water manufacturing food 
and in consequence increasing in size. Now it 
seems that for any cell there is a definite limit 
^ of bejrond which it cannot go. This is 

dhtennined by various factors. As the volume 


increases it does so more rapidly than the area 
of the surface, which consequently becomes leas 
and less able to absorb an adequate amount of 
raw material and to dispose sufficiently quickly 
of waste products. And then it is prolmble that 
the nucleus can regulate efficiently only a certain 
volume of cell - substance. Consequently a 
point comes at which further increase is im- 
possible ; and this is true for the cells of higher 
as of lower plants. Here the process of ce/f- 
division takes place and two or more new cells 
are formed. 

Beproducfton.— This process, which results in 
the formation of new individuals, we call re- 
production. In the simplest case in Chlamy- 
dotnonas the protoplasm divides into two exactly 
equal halves. Each of these^ receives an equal 
part of the various cell organs, and proceeds to 
form a new wall and new cilia, and then escapes 
from the wall of the “ mother ” coll as a new 
individual. 

Sometimes in Chlamydomonas new individuals 
escape from the mother coll without forming 
walls, and such are incapable of further growth 
unless they undergo a further process. They 
must fuse with each other in pairs. In such 
oases they are given the name of gametes, and 
the imion of two such gametes is the first stage 
in the development of sexual reproduction, Tho 
fused gametes settle down as a little spherical 
maas, form a thick wall and rest for some time, 
and then germinate, producing several new 
Chlamydomonas individuals. 

When a Chlavnydomonjas individual divides 
each of the daughters becomes an independent 
organism, and we never arrive at a stage possess- 
ing more than a single coll. This is not always 
the case, however* The alga Ulothrix com- 
mences as a free • swimming unicellular body 
very much like a large Chlamydofnonas. This 
settles down after swimming about for a time, 
loses its cilia, and then proceeds to divide into 
two. But in this case the two halves do not 
come apart : they remain fixed together ; and 
when they divide their daughters also remain 
fixed together. As the divisions all occur 
parallel to each other the result is a long hair or 
filament of cells joined end to end. These 
filaments of Ulothrix are common in bxisk^- 
running streams attached in tufts to the stones. 
Each cell of the filament contains a band-shaped 
ohloroplast and a nucleus. Reproduction in 
Ulothrix takes plaoein two different ways. One 
of the cellsmay give rise to a spore. A spore is 
ageneral term for a unicellularreproduotive body 
product a multiodlular pUmt and capable 
of giving rise directly or indirSoHy to a ne^ 
plant. £n this case as the spore has four cilia 
and is thus motile it is i^ken of os a sioam- 
spore. The swarm-spore, as we have already 
noted, gives rise to a new individual— and this is 
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asexual reprodudipn. Or a single cell may 
give rise to a number of bodies exactly like the 
swarm<spore except that they are amallor and 
possess only two cilia. These are gametes, and 
after conjugating (fusing) in pairs they settle 
down to rest, later on giving rise to a number of 
swarm-spores, each of which develops into a 
new Ulothrix filament. This is sexual repro- 
duction. 

Algal Developments . — ^The further elaboration 
of tho algaa takes place in various ways. The 
fiat, leaf -like, green fronds of the Sea Lettuce, 
which are common on any sea shore, may be 
looked on as threads of UlothrixAhe colls of which 
have divided lengthwise as well as across. So 
we progress from the single cell to tho filament 
and to the timllus — a thallus being a fiattened 
more or less leaMike expansion of cells which 
does not as a rule possess an internal structure 
of anything like the complexity of a leaf. The 
coll filament need not remain simple; it frequently 
branches, as is the case in Cladophora, another 
alga common both in fresh water andin the sea. 
In Cladophorat too, we find the beginnings of a 
difference between neighbouring cells. All look 
alike, and yet it is only those at the tips of the 
branches that can divide — the others do not pos- 
sess that power. 

We must mention two other lines along which 
algal development has proceeded. 

(a) In many cases CfUamgdomonaa-Uke colls do 
not separate from each other after division, but 
remain more or less loosely attached, and form 
piate-like or spherical cell-colonies. The most 
advanced of these is Volvox^ which may occasion- 
ally be found in bogs, in tho form of little motile 
spheres about tho size of a small pin head. 
Each consists of thousands of minute cx)lls 
united in a jelly by delicate threads of proto- 
plasm. 

(h) Filaments may be produced in which cell- 
division is absent. In such cases the nucleus 
divides many times, so that the long tube-liko 
filament contains numbers of nuclei. Vaucheria, 
a common alga on damp soil, consists of branched 
filaments of this nature. In warm seas forms 
of great outward complexity with this internal 
structxire are found. 

The most complex algss are found in two classos 
wRioh are almost exclusively confined to salt 
water, and to which the names “ red seaweeds ” 
and “ brown seaweeds ” are given on account of 
their prevailing colour. They possess pigments 
which, while differing in appearance and com- 
position from chlorophyll, perform essentially 
the same work. The brown seaweeds attain 
greatest luxuriance in cold, the red in warm seas. 
In both classes we have ^mple filamentous types 
and branched filamentous types ; but the 
majority are mu<^ more complex. They grow 
as % rule by the continued division of an apical 
odl ; the daughter-cells divide in all throe direc- 


tions and in oonsequenoe a thallus is formed. 
This may be differentiated into shoot-like and 
leaf-like parts. Internally it frequently possesses 
colls adapted for oonduotion, others for food- 
building, and so on. 

These highest forms of algse have thus €m 1- 
vanoed a long way from types like Ulothrix^ but 
they still fall far short of the complexity of 
flowering plants, for the reason that, living in 
water, tlioy are confronted with none of the' 
problems of supply and economy which are, 
solved by tho adaptations of the land plant. r 

Sexttftl Reproduction. — ^Reproduction in 
algte is not always of the simple type desonfj^ 
for Ulothrix. Asexual reproduction is generti^ ; 
exhibited in some simple form — by the formation 
either of motile swarm-spores, or of npn-motile 
spores which drift about in the Water. In 
sexual reproduction, however, importiuit ad- 
vances take place. Tho first of these is that 
the two gametes become different : this is the 
beginning of sex ** in the strict sense of the 
term. One gamete becomes large, well-stocked 
with food-stuff 8, and loses its power of motion— 
it is henceforth designated the egg or ovum. 
The other tends to diminish in size, retains only 
the minimum of food for a short independent 
life — it ultimately loses its pigment and power 
of forming food for itself, but it^emains actively 
motile. It is termed the sperm. The egg is 
the female element, the sperm the male. The 
advantage secured is that the egg is able to 
obtain superior nutrition, while the task o| 
bringing male and female elements together is 
confined to the sperm. The possibility of reach- 
ing the egg is attained by the motility of the 
sperm, in oonjimction with the fact that the egg 
often exudes chemical substances which attract 
the sperm, and so guide it to its destination. 
The chances of tho egg being fertilised are im- 
mensely increased because the plant usually 
produces innumerable sperms for each egg. 
Hand in hand with all this goes a tendency 
to produce the ova and sporms on separate 
plants. 

Further developments take place. We have 
already seen that in Ulothrix the fertilised ovum 
does not germinate directly into a new plant, 
but divides first into swarm-spores. It becomes 
more and more the tendency of the fertilised 
ovum to give rise to something different from 
the plant which produced it. This reaches its 
climax in some of the red seaweeds. Polysi- 
phonia is an example. It is a very common 
alga seen in little crimson tufts attached to 
stones and to other plants in our rock pools. The 
fertilised egg here produces a plant which is to 
all outward appearance the same as the plant 
which bore it. But this plant never produces 
either eggs or sperms : it only gives rise to non- 
motile spores. These spores in turn give a plant 
which produces only sexual organa and never 
spores. Here wo have an example of an organism 
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which ia the course of its life shows an “ aUerna* 
tion of generationa,^' A sexual generation alter- 
nates with an asexual generation. If we start 
with an^'egg'cell» then we must pass through 
two generations before we again have an egg-cell 
produced. This principle attains an immense 
importance in the higher plants, where we must 
accord it further attention. 

Significance of Sexual Reprodudicm * — ^At this 
point we may refer briefly to the significance of 
sexual reproduction, and to the advantages it 
aflords the plant over the very much easier and 
safer process of asexual reproduction. The 
chief point of sexual reproduction is that the 
nucleus of one gamete fuses intimately with 
the nucleus of the other, and that from this 
** fusionmuoleus ” arise the nuclei of all the 
cells of the new plant. When the nucleus of 
a cell undergoes division, it is found that the 
denser matter in it gathers into a thread, and 
that the thread breaks up into segments — so- 
called chromoaomes — the number of which is 
always constant for any particular species of 
plant. Each of these segments proceeds to 
halve longitudinally, and one- half of each segment 
passes into each of the two daughter nuclei. In 
this way each daughter obtains exactly one-half 
of the original iludeus. It will be seen that in 
sexual reproduction the fusion nucleus would 
come to possess double the number of chromo- 
somes proper to the species. The plant develop- 
ing from the fertilised egg-cell would possess 
the double number of chromosomes in all its 
cells: when next sexual reproduction occurred 
the succeeding generation would possess four 
times the proper number of chromosomes : 
with eeu)h new generation the number would be 
again doubled. This does not occur because 
always at some particular point of the life 
cycle a peculiar reduction division takes place. 
In it half the chromosomes pass to one daughter 
cell, half to the other. Thus in a plant with ten 
chromosomes the ordinary division will result 
in ten half chromosomes passing to each new 
cell: whereas the reduction division will pro- 
duce two colls, each with five whole chromo- 
somes. The order of events is thus: Sexual 
Reproduction Reduction Division — Sexual 
Reproduction'^Reduclion Dixiaionp and so on. 
From the reduction division till the fertilisation 
of the egg-cell the number of chromosomes txiay 
be oall^ X : from fertilisation till the succeeding 
reduction the number will be 2x. According to 
the point of its life history at which we examine 
it, the plant will possess x or 2x chromosomes. 
The reduction division provides a mechanism 
whereby the continued doubling is obviated. 

AnotW^ fact must be noted. The sperm, we 
. have said, tends to become smaller and smaller 
•—In many cases it consists practioally only of a 
^|tiucleu8. Yet in all cases the sperm exerts the 
■ ifi^ Infloeiioe bh (he character of the new plant 


as does the ovum — ^paternal oharactera are as 
well represented as maternal. 

The elaborate nicety with which the nuclear 
contents are divided into two equal lots during 
division, and the fact that the sperm, with almost 
nothing but nucleus, transmits the characters of 
parent to oflspring, lead irresistibly to the con- 
clusion that it is the nucleus which is responsible 
for the transmission of hereditary Characters. 
This gives a clue to one meaning of sexual re- 
production— it will result in the mixing together 
of the characters of two different stoclu, and the 
opportunity thus given for new combinations 
of characters may be of advantage to the 
plant. 

A second result of sexual reproduction is that 
the union of the egg and sperm gives more 
vigorous life to the stock produced. 

Even in the algae, then, the lowliest members 
of the vegetable kingdom, we find beginnings 
and liints of the most important developments 
of the higher orders. We have the differentia- 
tion into assimilating leaf and supporting stalk. 
We have the formation of conducting and 
assimilating cells ; and, on the other hand, we see 
the origin of sexual reproduction and its de- 
velopments into a sharply defined process, and 
the beginnings of an alternation of goneratioiis. 

B, The Fungi. — ^The next groat group of 
plants is one which stands no higher in degree 
of organisation that the algss. But it has 
strayed into side ways and acquired a mode of 
living quite different from that described as 
typical for plants. The fundamental point is 
that the fxingi have lost their chlorophyll : 
they are colourless, or provided only with pig- 
ments which are unable to utilise sunlight for 
building up organic foods. In consequence the 
fungi are wholly dependent for their food supply 
on materials already elaborated by other plants. 
They may obtain their supplies in two different 
ways. They may attack living plants (or animals) 
in which case we speak of them as paraaitea, or 
they may live on the remains of dead organisms, 
when they are known as aaprophytea* 

Perhaps the most familiar of the fungi are 
saprophytes. We may give two examples. 
The common “blue mould” {PeniciUitm), 
which is often found forming a layer, leathery 
below and dusty above, on the top cl jam in 
pots, and which appears on almost any dsAnp 
organic matter, from bread to old boots, is a 
fungus with a simple organisation. Colourless, 
many-oelled, branched threads ramify over the 
surface of the nutritive medium. Repro- 
duction takes place by a peculiar kind of spore. 
Filaments, branched near the apex like a 
candelabrum, are sent into the air. From the 
tip of each branch .^atioceesive email pieces, 
which take on an oval or sphexical shapey are, 
as it were, “cut off.” These are the sj^M. 
Theiv are produced m vast nUmbeiWT^^the Y^ole 
of ^ greenish surface dqat of the ;ieoii- 
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siats of quantities of spores wbioh measure about 
^ diameter. These spores are asexually 
produced, and they differ from the type of 
asexual spore most typical of the alga) (swarm- 
spores) in two respects. They have a firm cell- 
wall and they possess no cilia. This is related 
to their production in air instead of in water. 
They are distributed passively by air currents, 
and they require the protection against drying* 
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up afforded by a more or less firm coll- wall How 
thoroughly they are distributed is shown by the 
fact that it is impossible to leave a damp piece 
of bread lying about in an inliabited region 
without its becoming infected with a growth of 
some sort of mould in a day or two. 

Mushrooms and Toadstools , — ^Tho most 
familiar of all the fungi are the mushrooms and 
toadstools. They, too, are saprophytes. In 
the soil in which they grow they produce an 
immense system of branching filaments which 
absorb nourishmment from decaying organic 
remains — dimg or leaves, for example. The 
formation of the sporing-body commences under- 
ground, and not till it is fully formed and supplied 
with nutrients does it appear above ground. It 
then does so with the extreme rapidity which 
has become a byword. The sporing-body 
pitNsses^ the greatest complexity of structure 
found in the fungi. The stalk bears an expanded 
cap, on the underside of which are radiating gills 
which bw the spores. In the young stages 
these are frequently protected by one or two 
membranous coverings. Internally the fila- 
ments are differentiate considerably, and we find 
Bpedal tissues fqr conducting foe, for pro- 
tection and for bearing spores. The spores are 
produced in immense numbers, and are again 
distributed by air currents. 

Those fungi which are parasites are of great 
e^nomio Interest, as they are responsible for 


many important diseases of the higher plants 
and even for a few in man.^ 

The mildews are fungi which cause diseases 
of many cultivated plants, e,g, the rose. Be- 
sides producing spores similar to those of the 
moulds, they have a well defined type of sexual 
reproduction. The ru^s attack many cereal 
crops, and cause immense damage. They, too, 
have sexual reproduction, aiid in their case it is 
part of a well-defined alternation of generations. 
An interesting feature of the rusts is that in 
many cases the sexual stage attacks one species 
of higher plant while the asexual stage con only 
live on a second. Thus the rust of wheat is the 
asexual stage of a fungus of which the sexiial 
fructifications occur on the barberry. 

Other fungi are known which live in water, 
and they resemble the aquatic algee in pro- 
ducing swarm-spores. We have ©very reason 
for believing that the various classes of fungi 
have developed from various types of algss. 
which have first become partially and, through 
loss of their chlorophyll, have finally become 
totally, dependent on external food supplies. 
In fact we know algse that at present occupy ^ 
intermediate position. 

The physiology of the fungi is extremely in- 
teresting : on the one hand they are able to 
utilise very difierent food substances, on the 
other they form many peculiar products. Wo 
must content ourselves by noting that such 
diverse substances as sugar, wood, and paraffin 
are used up ; and that among important pro- 
ducts are vinegar and alcohol. The yeast plant 
is a fungus which converts sugar into carbon 
dioxide and alcohol, a process the economic im- 
portance of which is sufficiently obvious. The 
use of alcohol and such products to the plants 
themselves lies in the fact that they protect 
them from the competition of other organisms. 

Bacteria. — Here, too, we may mention in pass- 
ing the bacteria, which are fungi of a very simple 
typo. They cause numbers of diseases; but 
they are also essential in nature in breaking up 
organic waste and so rendering it available for 
the nutrition of other organisms. 

The Lichens are a peculiar class of organisms. 
They are formed by algas and fungi living in so 
intimate a partnership as to form well defined 
new types. The alga cells lie embedded in a 
matrix of fungus filaments. The former supply 
the partnership with organio food, the latter 
absorb water and mineral salts and protect 
against drought. A partnership of this kind, 
which results in a benefit to both organisms, 
is termed symbiosis. Other examples are known 
in the vegetable kingdom, but the lichens form 
the only case in which the union is so complete 
that an apparently new organism is produced. 

1 Some of themoalde srel^ipocBible for injuriee to the 
eye end throat, and a lowly fUngna cauees aetinomysosis. 
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In all the others, the one partner is predominant 
and retains its own typical iorm. 

The liohens are the outposts of vegetable 
colonisation. Their slow growth, power of 
resisting drought, and modest requirements 
liable them to occupy the most unpromising 
stations, tree trunks and rock surfaces, where no 
oi^er typo of life could succeed. 

The Mosses.-^The mosses form a class of 
a very much higher type than the algae. They 
must have arisen from these, but all attempts to 
find out from what line of algal descent they 
have taken their origin have led to very unsatis- 
factory conclusions. The mosses are divided into 
two main sub-classes— the liverworts and the true 
mosses. The true mosses all possess distinct 
leaves and stem. Many liverworts have an 
undifEerentiated thallus. This distinction, how- 
ever, doeak not hold absolutely, for many liver- 
worts have stem and leaves. In the case of 
these the classifioation rests on rather technical 
details into which it is unnecessary to go. 

The mosses show comparatively little varia- 
tion in essential structure, and in especial their 
mode of reproduction is very constant. The 
moss Polytrichumy very common in damp shady 
woods, where it forms deep soft cushions with 
its upright stems, may be taken as an example. 
The stem may be as much as a foot long. It 
contains conducting tissue of elongated cells, 
which are, however, not nearly so specialised as 
those of the flowering plants. There are no 
true roots, but the base of the stem bears tufts 
of rhizoids. These are like root hairs, but consist 
of several cells. On the rest of the stem the leaves 
are arranged in a spiral. They are small, pointed, 
and only one layer of cells thick, except along 
the mid-rib. In. Polytrichwm the mid-rib 
bears curious flat plates of cells elevated above 
the surface which serve to increase the area 
exposed to light. Many mosses have leaves 
uniformly one coll thick. At the apex of the 
stems are borne the sexual organs. In this case 
male and female organs are on separate plants. 
In some mosses both occur on one individual. 
The egg-cell is enclosed in a peculiar flask-shaped 
receptacle called an archegonimiy while the 
sperms are formed many thousands in a sausage- 
shaped antheridium. In order that fertilisation 
may take pleuse, the surface of the moss must be 
covered by a film of water such as obtains after 
rain-fall. The sperms can then swim about, and 
if any chcuioe to come into the neighbourhood 
of an arohegonium they are directed to its open- 
ing by the stimulatory effect of a sugar which it 
excretes. When the fertilised egg-oeU develops, 
it ,docs^ not give rise to a new moss-plant ; in- 
st^di it forms the well known “ moss-fruit — 
a little capsule or sporangiumt with a hairy cap, 
Jn which ate produced spores. The spores are 
vlib^at^ by the opening of a lid, and germinate 
to a grcoa branching filament very like an alga t 
from, buds on this srow new moss-nlanta. 


Here again we have an alternation of a sexual 
with an asexual generation, and in this case the 
two are widely diflerent. The moss-plant is 
the sexual generation with arohegonia and 
antheridia : , the ** moss-fruit ** the asexual 
generation with a sporangium. The asexual 
plant lives as a parasite on the sexual. The 
reduction in the number of chromosomes takes 
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$fx., the sexual plant; asex.^ the asexual plant with the 
sporangium cap; c., the cap; cap. 2, sporangium with 
the cap removed to show the lid t. ; anth,, antheridium 
with ball of sperms just csoaping ; «p., a sperm ; arcA., 
an archegoniura ; e., the egg-cell or ovum. 


pleM)e here, and in all the higher plants, during 
the formation of the spores. So it comes about 
that in the seapual generation (beginning with the 
spore) we have half the numl^r of chromosomes 
present in the asexiud generation which starts 
with the union of sperm and ovum. The rela- 
tion of the two may be made clearer by the 
following scheme of development* 


sexual . 
generation 


asexusi 

generation 


spore X chromosomes 


moss plant 
/ \ 

archegonium antheridium 
ovum 


fertilised ovum Sg ohrcmiOBomes 

moss fruit 
I 

fpsranglum 

( - < ■ < redcrtfen lyT shromo»eme$ 
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0£ tho liverworts wo may men- 
tion Pdlia, a common form in damp positions^ 
particularly about the banks of woodland 
streams and ditches. It is a somewhat branched 
green thallua with wavy margins, bearing 
rhizoids on the lower surface and on the upper 
sexual organs like those of the moss. The spore- 
producing generation has a slender stalk and a 
sporangium like the head of a largo pin. The 
spores give rise directly to a new sexual plant. 
Ab has been remarked, some of the liverworts 
have diHorontiatod stem and leavos. 

The mosses again represent a side-line. They 
appear to have led nowhere, for it is not appa- 
rent how the higher plants could have originated 
from any of the types we know. 

D. The Ferns and their Allies. — VVe como 
now to a class which is on the same plane as the 
soed-plants as regards the complexity of structure 
in its members. The fern-stock is a very ancient 
one, for among the earliest fossil plants which 
have boon sufficiently preserved to admit of 
accurate study are included primitive types of 
ferns. It is surmised that these wore evolved 
from algsCf but the intermediate stops are wholly 
wanting. 

The number of ferns in our present vegetation 
is insignificant compared with that of earlier 
geological times, when they and their allies were 
the dominant typos ; but they are still so abun- 
dant that their general features are familiar to 
us all. They are on the whole inhabitants of 
moist stations — for a reason that will appear 
later. The stem is typically a thick horizontal 
stock which lies at or near the surface of the soil, 
and from which fibrous roots descend. It has 
embedded in its ground tissue fibre -vascular 
bundles of a structure nearly as advanced as 
those of the seed-plants ; but they have iieitlier 
cambium nor any true vessels ; the conduction 
of water takes place through a series of wide 
empty cells which communicate by numerous 
pits with very thin walls. From the stem arise 
the fronds or leaves. Those are usually very 
much divided-^ foot to which they owe their 
graceful appearance. The leaf has much the 
same structure as the leaf of a seed plant. 

The reproductive organa occur on the back of 
the leaf, forming what is commonly (and erron- 
eously) termed fem seed. The numerous little 
l^town patches consist each of a group of spor- 
angia, frequently protected by a scale. Each 
sporangium contains numerous spores. The 
fem is thus a spore-bearing plant reprotiuced 
asexually. The spore on germinating gives rise 
to a tiny heart-shaped green thallus, and on the 
lower surface of this are homo arohegonia and 
antheridia, on the same plant. Here, too, the 
sperms must swim in a film of surface water to 
the egg-oell. For this reason the ferns are con- 
fined to such situations as are rather damp, 
where the neoessary water will not fail. From 
the fertilised egg-oell develops the fem-plant. 


Hero we again have an alternation of generations, 
the asexual plant being the more important, the 
sexual comparatively insignificant. The re- 
duction in number of the chromosomes takes 
place when the spores are formed. ^ 

AUiea of the Fern , — Amongst the fem allies 
we reckon the Horseta^n^h their erect stems 
frequently bearing many circles of branches, 
and tipped by a cone of sporangium- bearing 
scales : the Club-fnosaea wdth prostrate stems 
covered with small green pointed leaves : the 
Water-ferns, aquatic, frequently floating types 
sometimes to be seen in hot-houses ; and 
Sdaginella, a delicate green trailer, frequently 
cultivated as an ornamental house plant. The 
diflorenoo between these in appearance is very 
great, yet anatomically they stand about the 
same level, and their reproduction follows a 
common scheme. 

In the method of reproduction, however, great 
advances are made by some forms, of which we 
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sex., the little sexual plant with a young fern-plaut (/.p., 
asexual) growing from it: arch., position of the arche- 
gonla ; antk., of the antheridia ; r.. rhisolda ; 9c., grouisi 
of sporangia on back of fern frond ; same with the 
covering scale removed; sp., sporangium. 

may mention Sdaginella, It produces two 
types of spores, small microspores and large 
megaepores. The former give rise to male sexual 
plants, the latter to female. And further, the 
sexual plants of both types are very much re- 
duced as compared with that of the ferns proper. 
The male plant consists of a very few cells which 
remain entirely inside the microspore. The 
female plant only protrudes slightly as a little 
green tuft from the split wall of the megaspore. 
This tendency to reduce the sexual generation 
and make the asexual geoxeration all important 
is one which has become more and more marked 
in the higher plants until it reaches its climax 
in the seed plants to which we now turn. 

The Seed Plants.— These include two sub- 
classes. The floweting pUmte are not only the 
most numerous in point of species, but are also 
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the most oharaoteristio and prominent con- 
stituent of the vegetation of the present day* 
Well over one*half of the total number of plants 
known to-day are flowering plants. The second 
sub-olasa is less important than it was in former 
geological periods, but it is still considerable, 
and of groat economic importance. We may 
call it the class of j^earrrs, though that name 
is not^ exact as applied to some of its members. 

The cone-bearers are of a simpler type than 
the flowering plants, and we may take the Pirn 
as an example. The pine, like the fcm, is an 
asexual plant. In spring it prodXioes two kinds 
of sporangia, one with megasporee, the other with 
microsporea. The familiar cones are collections 
of scales, each of which bears at its base two 
megaaporangia* In the seed plants the mega- 
sporangium receives a special name : it is termed 
the ovide or, in the much more expressive equiva- 
lent of the German, the seed-bud — for it gives 
rise to the seed. The ovule oonaiats of a little 
mass of cells surrounded by a protective covering. 
In it a single cell, in the formation of wiiich the 
number of chromosomes has been halved, is the 
spore. And the spore never leaves the parent 
plant : it remains embedded in, protected, and 
fed by the tissues of the ovule. 

The sexual generation is extremely reduced. 
Inside the spore-cell a little mass of tissue is 
produced, and in it a few very simple archqgonia 
are formed. The sexual generation is thus not 
only entirely confined to the spore, but it is even 
embedded in the tissues of the spore-boaring 
generation, by which it is nourished. 

PoKen.— The microsporangia occur iri pairs, 
little sacs on the lower surface of yellowisfi scales, 
arranged in small cones. The microspores arc 
formed in immense numbers, and are known in 
the seed plants by the name pollen. The pollen 
when liberated is scattered by air currents. So 
abundant is it that if in spring a pine-branoh 
bearing pollen be shaken, the air Incomes charged 
with a sulphur-yellow dust. Of the myriads of 
grains formed, a few will reach their destinations 
— the ovules. The male sexual plant is even 
more reduced than the female : it consists of 
two or three cells, one of which gives rise by 
division to two male cells. The male cells are 
no longer sperms — ^they have no cilia. But 
from the pollen grain grows out a long pollen-tube 
which burrows through the tissue of the ovule 
until it reaches the egg-cell. Down this travel 
the male cells, and one of them which alone is 
functional fertilises the ovum. It will be seen 
that a great change has taken place in the 
manaer in which the male cell reach^ the female 
cell. Instead of swimming thither, it is carried 
passively. This is of immense importance, for it 
means that it is no longer necessary for the 
plant to live in a station where surface water will 
be aWlable for the sperm to swim to the ovum* 
^l^pl^ls liberated from the absolute necessity 


of having water at one particular period of its 
life-history — ^it is free to inhabit the “ dry land •• 
in the widest senSe of that plurase* 

' The fertilised ovum gives rise to a new plant. 
This develops until it possesses a tiny root, stem, 
and a few leaves, surrounded by a tissue derived 
from the cells of the female plant and full of 
stored food. All this takes place while the young 
plant is still connected with the parent, and the 
result is the formation of a seed. The seed is 
surrounded by a hard seed-coat which comes from 
the covering of the ovule. When the seed is 
fully formed, the young plant ceases to grow and 
enters on a period of rest. At this point the seed 
breaks away from the parent tree, and becomes 
independent. Seeds are generally formed in 
summer and autumn, and then, after being scat- 
tered by various agencies (in the pine by thewind), 
remain dormant till the following spring, when 
they germinate and produce a new plant. The 
great importance of seed formation lies in the fact 
that the whole of the development of the female 
sexual generation takes place in connection with 
the parent spore-bearing plant, and it is thus 
well protected and well nourished : and further, 
tliat the young spore-bearing plant which takes 
origin from the fertilised egg-cell is placed in a 
position of similar advantage. It is able to 
develop until young roots and leaves are formed 
before it is set adrift ; and when the separation 
takes place, it is provided with a food store on 
which it can draw when germinating, until it is 
in a position to manufacture food for itself in 
sufficient quantities. We may formulate a 
scheme of the life-history of a cone-bearer as we 
did for the moss : 


seed with embryo 

pine tree 

/ \ 

.Mxual J 

generation nilcrosporangia megaaporangia (ovale) 
(pollen-sac) 

I <r-reduetiim of 

I ehrfnnowMa^ 
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The difference between this and the history 
of an advanced fern type such aa Sdagindla 
is immense. There, although we find already 
two kinds of spores, the development of the 
female plant takes place entirely separated from 
the parent, the sperm must fmm to the egg-cell, 
and ther^ is no s^d formedi. 

Even among living plants we find aome,whi<db 
indicate how the gap was bridged. The CyMs 
are a small group allied to the cone-bearers, 
growing in wand olimatos. Th^ have leavee 
reminiscent of fern leaves, and althoujg^^ 
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male cells are carried to the female by a pollen- 
tub© they are provided with cilia. Among 
fossil plants many intermediate types are found. 
At one period of geological history the most 
prominent feature of the vegetation was a class 
of plants fem-Hke in appearance, but producing 
typical seeds, and supplied with a cambium by 
wluoh the thickness of the stem might be in- 
creased. Such links show how the cone-bearers 
may have arisen from remote fern-like ancestors. 

The formation of seed and the carriage of the 
pollen grain by agencies which dispensed with 
surface water enabled plants to invade the 
land : the formation of cambium and secondary 
thickening made possible an enormous increase 
in size. But full luxuriance of growth is only 
possible with a more perfect system of water 
conduction than that possessed by the coue- 
bearors — ^the true vessels of the flowering plants 
have realised this possibility. And in the 
flowering plants the reproductive organs have 
achieved a complexity far in advance of that 
of any of their predecessors. 

The Rower. — The pollen grains are formed in 
sporangia which we term pollen sacs, borne in 
pairs as the anthers of special organs called 
stamens, the small club -like 
bodies seen, for example, in 
the buttercup. The embryo 
sac is again formed in an 
ovule, but the ovule is com- 
pletely enclosed by a special 
cose — ^the carpel. Carpels 

and stamens occur typically 
together at the apex of a 
stalk which wo call the floral 
axis. They are generally en- 
closed by one or two circdos 
of leaf-like organs, protec- 
tive in function and capable 
of rendering other services 
which we shall consider later. 
Tile whole constitutes a 
flower. Tlie flower is a 
structure unknown among 
the cone-bearors. And fur- 
ther distinctions exist, of 
the most noticoublo 
bryo aaS; egf- that the ovules of the 
te flowering plants ^enclos^ 

are all that rapre- m a carpel (and the seeds 
sent the female formed from them in a 
seed-vessel), while in the 
ffrafns; p.t. pollen- oone-bearers the ovules are 
SSf *** freely exposed. There is also 

a great difference in the 
development of the sexual 
generation : in the flowering plants it takes 
place after a pUtn which remains the same in 
almost all of the vast assembly of forms wWoh 
makes up the class. We need not enter into 
details : sufficient to say that it is even further 
reduced than in the oone-bearers. 


Flowers show an extraordinary variety in 
their construction. As an example of one which 
is supposed to be near the b^inning of the 
ascent we may take the buttercup or crowfoot 
{Ranunculvs). To the outside lies a circle of 
flve green scales, the sepals, together composing 
the ccUyx. It protects the young flower in the 
bud. Next come flve yeUo#4^eto2s, the corolku 
Inside these are numerous stamens arranged in 
a spiral, and finally a crown of small green grains, 
the carpels, each containing a single ovule. In 
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sep.y sepalfi * pet,, petals ; »ta,, stamens ; c., carpel ; 
o.l,y carpel cut open ; ov., ovule. 


the case of such a flower the pollen is transferred 
to the carpels (on a receptive spot, the stigma, of 
which it germinates, sending a pollen-tube into 
the ovule) not by the wind, but by insects. At the 
base of each petal is a small scale which secretes 
nectar, and this is eagerly sought after by small 
insects. They arc attracted to the flower by its 
bright colour, which acts as a guide. Ih crawl- 
ing over the flower they rub against stamens 
and carpels, and transfer the pollen from the one 
to the other. This is a great economy for the 
flower. Pollen scattered by the wind must be 
produced in enormous quantities to ensure that 
one grain shall reach ©very ovule ; millions of 
grains are wasted for every on© that attains its 
end. When the process of pollimlion is carried' 
on by insects, the waste, although still great, is 
much less. This is the main advantage secured 
by the pos^ssion of a “ flower ” ; and the 
advance in the structure of the flower has taken 
place along lines which lead to a greater nicety 
in the way in which the pollen is transferred. 

Cross -pollination . — It has been found that a 
flower, the carpels ot which have been provided 
with pollen from one of the same species, but 
growing on a separate plcmt (i.e. cross-pollinaied) 
sets better and more abundant seed than one self- 
pollinated — ^with its own pollen. Now in a flower 
like the buttercup, which is open and shallow, the 
chances are that small insects crawling about the 
essentied parts will procure self-pollination. We 
recognise as more advanced those flowers which 
have a structure preventing this, as in forms 
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where the nectar is concealed in such a way as 
to be accessible only to certain types ot inaeotc» 
and to these only when they enter the flower in a 
particular way. In the flowers of the pea family 
(sweet-peas, vetches, broom, whin, &c.) the sta- 
mens and the stigma are enclosed ina formed 
of the two lower petfiis. The nectar is placed at 
the bottom of a li^g tube formed by the stamens. 
Chily a long-tongued insect can reach it, and to 
do so it must alight on the wings of the flower 
— the two side petals. Its pressure on these 
causes the keel to split open so that stamens and 
stigma strike the insect’s body. The stigma does 
so first, and so has the chance of being covered 
with pollen from a flower formerly visited. The 
bee is the insect here concerned, and bees and 
moths are the most important agents in pollina- 
ting complex types of flower. Among other 
families which are remarkable for their ingenious 
mechanism for securing cross - pollination are 
the dead nettles (sages, minto, marjorams, 
woundwort, &c.), orchids and primroses. They 
are to be distinguished from flowers frequented 
by small insects and leas specialised by the fact 
that the petals tend to bo united to form a long, 
inaccessible tube, and to take on an asymmetrical 
form which requires the insect to visit them in 
a particular way. 

It will be clear that the present beauty and 
complexity of floral structure has come about in 
connection with the relation of plants to insects, 
and that they are connected with two distinct 
aspects of that relation. The flower is of value 
to the insect chiefly because it offers a useful 
food-— nectar ; and pollen itself is also used as 
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food by bees. This supply is advertised by a 
flare of colour or a sweet scent The mass of 
bright colour may be attained by making each 
flower large and gay ; but it seems to be more 
economical to form crowded beads of smaller 
flowei»--HSB in the members of the hemlock and 
da«M;.iai^ This latter is the largest and 
^kn^^Abundant family of, flowering plants, a 


fact which testifies to the success of its parti- 
cular type of inflorescence— a compact head of 
small florets with the appearance of a single 
flower. 

The complexity of the flower is due, on the 
other hand, to the desirability of securing cross- 
pollination by causing the insect’s visit to take 
place in a particular way. 

Devices against 8elf-poUincaion*^^T!he same 
effect may, however, be attained in other ways. 
The stamens and carpels may be mature at 
different times. If, for example, all the pollen 
is shed before the carpels are ripe, then obviously 
self-pollination cannot take place. Sometimes 
if on the stigmas of a flower its own pollen and 
strange pollen are deposited at the same time, 
the strange pollen is favoured in some way that 
is not understood, so that it develops first and 
fertilises the ovules. Most efficient of all is the 
production of two different kinds of flowers on 
different plants. In the red campion flowers 
with stamens occur on one plant, flowers with 
carpels on another. Hero, of course, only cross- 
pollination can take place. Such flowers are 
not to be regarded as primitive — i.e. as lying 
closer to the cone-bearers, where the ovules and 
stamens do not occur together. They are highly 
developed flowers, the ancestors of which have 
passed through a stage in which the flowers 
possessed both organs, and which at some later 
period have taken on the simpler form. 

This remark applies also to the case of a fairly 
large number of flowering plants which have gone 
back to wind -pollination. The grasses, the 
sedges, the wood-rushes, and many of our trees 
are of this sort. Such flowers are usually incon- 
spicuous — bright corolla would serve no good 
purpose in attracting insects, it would rather 
protect the stamens from the wind which 
shakes out the pollen. Stamens and stigma are 
well exposed. Cross-pollination is secured by 
the ripening of stamens and carpels at difleront 
times. This may be seen beautifully in grasses 
and wood-rushes : if young flowers be examined 
it will be found that either the long stamens are 
dangling put, or the delicate stigmas are dis- 
played, but not both together. 

After pollination, fertilisation of the egg-cell in 
the ovule is carried out by the mole celb in the 
pollen-tube. The direct consequence of tma is 
the formation of an embryo dther oontaining 
in itself a store of food, or associated with a 
separate store which arises in a peculiar manner 
from other cells of the reduced male and female 
plants. The embryo is enclosed , in one or two 
seed coats and the whole forms the seed. At 
the same time the petals^ sepals, and stamens 
most frequently wither and fall away^ ^eir work 
being done. AH that remains of the flower are 
the carpels the enclosed see^. The carpels 
may be numy^ and separate, eaoh ^tb one seed 
as in the buttercup t or they may bO unitM 
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together to form a seed^veasdf inside which the 
seeds cure arranged in a variety of ways. 

While the seed is developing the seed-vessel 
also changes ; it almost invariably increases 
greatly in size. When ripe it may have assumed 
one of two general types. It may be dry, in 
which case it splits open and so liberates the 
seed ; or it may be fleshy. To this fleshy typo 
we commonly apply the term fruit ; but botani- 
calLy fruU means the total result of the fertilisa- 
tion of a flower, so that the dry pod of a broom 
or pea is no less a fruit than the henry of the 
tomato or currant. 

Fruit. — ^The fleshy fruits are obviously likely 
to be eaten by various animals. This might 
appear to defeat the ends of the plant, but in 
reality it furthers them, for the seed is protected 
from the digestive juices of the animal’s body by 
a very resistant covering. Only the fruit walls 
are digested, and the seed ultimately passes out 
in the excreta undamaged. Not only this, but 
it has been transported from the neighbourhood 
of the parent plant and deposited in a new 
situation and also in conditions favouring 
growth. This removal of the seed from ihe 
neighbourhood of the parent is of the greatest 
importance. Wore all the seeds produced to lie 
about together, so great would be the crowding 
that many would perish. If means are takem to 
spread them far and wide they are much more 
likely to light in some unoccupied spot where 
there will be a better chance of successful de- 
velopment. Fleshy fruits are not alone in 
providing for seed dispersal. Many dry fruits 
possess devices which servo the same purpose. 
We may mention one or two. The fruits of many 
plants are provided with little hooks which fix 
in the wool of passing animals. They are thus 
carried about until they chance to be rubbed 
off, probably at a distant spot. Burre are such 
fruits, and they belong to many diflerent species 
— for example, the common goose-grass. The 
pods of the gorse and broom burst violently open 
when quite ripe and jerk their seeds far and 
wide; and this is a method adopted by many 
other plants. Very many fruits possess floats of 
some sort which enable them to remain sus- 
pended in the air while they are blown about by 
the wind — such ore the thistles with little hairy 
tufts, or the various maples, the ash and the 
elmtwith different kinds of wings. 

The Flowering Plante,— The evolution of the 
flowering plants has run along two main lines, 
and they are consequently divided into two sub- 
classes. Almost certainly the older of them is 
the Dicotyledon sub-clase. Its fundamental 
character is that the embryo possesses two 
seed-leaves or coiyledonSf whereas the Mono- 
cotyledons have only one. This difference is 
.'^ociated with a number of others much more 
striking. In the former close the leaves tend to 
be broad with a network of irregularly branching 


veins. The flowers have their parts generally 
in fours or fives, and the larger fnembers all have 
a cambium and secondary thickening. The 
monocotyledons have leaves which tend to be 
narrow, with regularly arranged parallel veins. 
The parts of the flower are in threes ; and no 
cambium is present. They include the grasses 
(including cereals), the ru^M, the palms, the 
orchids and all the great fa^ues of lilies, irises, 
and daffodils which are typically bulbous. They 
probably took their origin in some early stock 
of dicotyledonous nature. The dicotyledons 
include ail our great forest trees and immense 
numbers of smaller plants, such as the families 
of the daisy, buttercup, primrose, .pea, rose, hem- 
lock and mint, to mention a few of the larger. 

The flowering plants have arisen from an 
ancestor of the ot^no-bearing alliance. We have 
to-day one or two isolated typos which are 
advances on the true cone -bearers, and others 
are known in the fossil state. The change took 
place by the enclosure of the ovule, and, as we 
have seen, in relation to the utilisation of the 
insects as pollen -carriers. 

This is the highest stage reached in the vege- 
table kingdom. In it the adaptation of all 
organs of the plant to external and internal con- 
ditions has reached its greatest perfection. We 
have soon how vegetative organs ore formed in 
response to two necessities — the maintenance of 
a proper supply of water, and the utilisation of 
a largo quantity of sunlight. The reproductive 
organs are concerned with the bringing together 
of male and femalo cells, if possible of different 
parentage, with the proper protection and 
nutrition of the young embryo, and with the 
endeavour to give it a favourable position in 
wliioh to start life. But one point of great 
interest must here be noted. In some of the 
most advanced of all flowering plante^for ex- 
ample, in the hawkweods, which belong to the 
highest family of the dicotyledons — sexual 
reproduction has been abandoned, and with it 
the alternation of generations. The flowers 
appear perfectly normal, and pollen and embryo 
sac are formed as usual ; but the egg cell de- 
velops without fertilisation, or the embryo sac 
may itself give rise to an embryo. In such cases 
it is found that in the formation of the embryo 
sac (megaspore) no reduction of the chromosomes 
r>ccur8. We cannot say whether this is a mere 
abnormality cropping up here and there, or 
whether it represents the beginning of a new 
development in the reproduction of the higher 
plants. It is possible that the sexual repro- 
duction may be entirely suppressed, and if only 
spore formation is retained then the plants 
adopting this type will sot out on a path leading 
to an absolute change in the whole appearance 
and structure of the flower : the vegetation of 
the distant future will be as different from ours 
as ours is*from that of the days when those plants 
were growing from Whidh coal was made. 
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COURSE OF READING 

We may approach the study of Botany from 
two different sidesr with two distinct aims. Many 
people still look on it rather as the art of knowing 
the names of flowers than as the science of the 
life of plants. In other words, many do not 
desire to prosecute their study further than is 
necessary to teach them how to name wild flowers 
and perhaps to give them some account of their 
natural history. 

To acquire a passable acquaintance even with 
our own flora, by no means an extensive one, 
requires a very considerable amount of study. 
This is evident when we note that on a moderate 
computation it includes about 1500 species. 
Many of these can be identified with considerable 
accuracy by using one of the numerous popular 
floras. Over 200 species are described and 
flgured in the present writer’s little book, WUd 
Floufers (The People’s Books, Jock). Other 
popular floras are Hulme’s Familiar Wild 
Flowere, 7 vols. ; Step’s Wayside and Woodland 
Btoaaoms, 2 vols . ; Step’s Wild Flowers Month 
by Month, 2 vols. ; Anne Pratt’s Flowering 
Plants of Great Britain, an ambitious 4 vol. work 
with 1600 coloured illustrations ; Janet Harvey 
Kelman’s Flowers shown to the Children ; M. M. 
Kankin’s First Book of Wild Flowers. These all 
possess coloured illustrations. Very good are 
Qowan’s Nature Books, of which we may here 
mention the Wild Flowers at Home series, and 
Owr Trees and how to know Them. These contain 
many excellent photographs. 

These popular works usually make note of 
points of interest in the mode of life of the plants 
described, and refer to their uses or other rela- 
tions to man. So their scope is wider than that 
of the flora in the strict sense which gives the 
name only with description sufficient for identifl- 
oation. But they labour under the disadvan- 
tage that they do not describe all the species ; it 
la in fact impossible to do so without the use of 
exact soientiflo terms. This is unfortunate, 
for the rambler in the country very frequently 
chances on some species which from its rarity is 
omitted, or which so closely resembles other 
forms that it cannot be distinguished except by 
exact methods. The former case is especiedly 
true when the country explored has a flora more 
or less peculiar to itself. Thus the Cornish 
Peninsula, the West of Ireland, and the Scottish 
Highlands possess plants, occurring in these 
particular districts in abundance, but unknown 
over the rest of the kingdom, and they are con- 
sequently neglected in the shorter popular 
works. 

Identllleatloii. — Anyone wishing to have at his 
disposal the means of identifying any plant he 
tna;f ;^d, can only do so by using one of the 
complete floras and making himself ao- 

« inted with the terminology used therein. 

^ , way to start is read through 


some short account of the form of flowering 
plants. A little book by Sir J. D. Hooker, 
Botany (Macmillan), gives an excellent and 
sufficient aooo\uxt. Having done this, the actual 
naming of unknown plants should be attempted. 
The floras which may be used are Watt’s School 
Flora {is. 6d.) ; Hayward’s Botanist's Pocket 
Book {is. 6d.) ; Bentham and Hooker’s Hand* 
hook of the British Flora (9s.) ; and Babington’s 
Manual of British Botany (\2s. 6cf.). The first 
two are good but compressed accounts. Watt’s 
book being illustrated. The two larger books, 
and especially Babington’s Manual, are standard 
works. By far the best illustrations are the 
uncoloured woodcuts published under the title 
Illustrations of British Flora, by Smith and 
Fitch (95.). John’s Flowers of the Field is an 
illustrated flora which might be classed as semi- 
popular. In using any of these to determine 
the name of a plant the first thing is to find 
out the family to which it belongs. This is 
facilitated by the use of a “ key.” In the 
family the genus is discovered in the same way, 
and then the df)scription8 of the various species 
are read over till one is found which tallies with 
the specimen studied. 

It will be found that the first dozen or twenty 
or even fifty plants will be difficult to deteimine, 
but after a time, as the terms become familiar 
and their value appreciated, the process be- 
comes much easier. The only way to acquire 
facility is to work through a large number of 
plants. 

One warning should be given. Several genera 
of British plants (the hawkweeds, the brambles, 
the roses, tho willows) are split up by specialists 
into a large number of species which differ only 
slightly from each other. It is impossible for 
anyone but a specialist to distinguish the 
majority of these. The beginner will also find 
that the grasses and sedges are difficult plants to 
identify, but they may be conquer^ with 
patience. 

A useful work to have is the London Catalogue 
of British Plants (9d.), a hat of all species mcog* 
nised as British, with the number ox counties in 
which each occurs noted. 

Natural History .--No one will be likely to rest 
content with merely naming wild flowers; for 
in doing so it will be found that an introduction 
has been obtained to various other fields, f For 
example, it is interesting to try and frame a list 
of the plants ^und in the district in which one 
is collecting,* and still more interesting to note 
the way in which they ore distributed in the 
area. It will soon become evident that the 
flowers of the fields are not the fiowe»l of the 
ditches, and that both differ from the species to 
be found in the woods or xnod^. In other wor^. 
plants ,^grow in definite obmmunities which 

j In a 
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occupy etations equally dodnite in character. 
Then again the natural history of the plants 
found will engage attention. The methods of 
pollination, the methods of seed dispersal, the 
methods of support are of infinite variety. 
Special reference will be made to works on 
these subjects : here it is merely intended to 
point out the way in wliich a knowledge of the 
names of plants opens out new prospects of 
nature study. 

Of other plants which lend themselves to 
collecting, the chief are the lichens, the toad- 
stools, the mosses and the seaweeds. But none 
of them are of great general interest. They do 
not possess such diversity of adaptation as the 
flowering plants. They can only bo determined 
satisfactorily by using standard technical 
works : Massee*s Briliah Fungi and Lichens^ 
McVicar’s StnjtderU's Handbook of British Hepatica 
(Liverworts), DixOn and Jamieson’s Student's 
Handbook ojf British Mosses^ Mrs. Gatty’s British 
Seaweeds, A popular collection of photographs 
of toadstools is Toadstools (xt Horne (Go wan’s 
Nature Books), 

The Real Study of Botany. — The other view 
which we may take of Botany is that it is the 
science of the life of the plant. To obtain a 
knowledge of how the plant lives in the widest 
sense of that term involves study of a much 
more fundamental character: it is necessary 
to begin at the beginning, and go into each 
Bucoessivo aspect of plant-life which presents 
itself — structure and its relation to fxinction, 
general physiology, classifloation, the rela- 
tions of plants both past and present to each 
other, and tlie light this throws on lines of 
descent : ecology, the study of the plant in its 
inter-actions with other plants, with animals, 
and with inanimate nature. The literature of 
the subject is immense : no professional botanist 
is acquainted with a tithe of it ; but it is possible 
to select a few books the mastery of which will 
result in a very fair insight into the natiuw of 
the plant’s activities. 

One point must be emphatically stated ; 
reading without some observation is of little use. 
A great deal may be done with no apparatus. 
A microscope is most desirable : oven the use of 
one for an hour or two enables the student to 
get an invaluable idea of the real size and shape 
of S cell. It is difficult to appreciate the nature 
of a structure so much outside the run of every- 
day experience as the cell, unless it can actually 
be seen. Still much can be loomed with no 
instruments more elaborate than a pocket knife, 
a couple of needles mounted in wooden handles, 
«nd a lens. Such a master of minu^ scientific 
observation Charles lOarwin soajH»ly used 
more. 

Anyone wishing to make a start in the study 
cf botany canxmt do better than work through 
Dr. Frank Cavers’ excellent elementary bo(&, 
Pfonf Bu^ogyp whidi gives directions for simple 


observations and experiments. A somewhat 
more complete survey of botany is given in 
Fritsch and Salisbury’s An Introduction to the 
Study of Plants, which is well illustrated and 
gives directions for practical work. Groom's 
Elementary Botany is useful, but confines itself 
to the higher plants. Oliver and Grove’s Ele* 
nurUary Botany and Oliver’s Systematic Botany 
form together a good introduction, but they are 
of the nature of “ cram ” books, and do not give 
practical instructions. After mastering one of 
these, and having paid as much attention to the 
practical side as is possible, a general foundation 
will have been laid, and time may be profitably 
devoted to the particular questions of most 
interest to the student. 

There are several textbooks which might be 
used at this stage and which give a very full 
account of all tl^ classes of plants, along with 
discussions of their general IwhaviouTr-physio- 
logy* ecology, &c. The best of all these is Straa- 
burger's Textbook of Botany, an exhaustive and 
authoritative work by four German botanmts. 
It is regularly brought up to date and revised. 
English editions are issued every few years, the 
latest being dated 1912. It is profusely illus- 
tratod, and gives nmnerous references to special 
literature on particular subjects. It is not an 
easy book to read, tlie information is so con- 
centrated and full : it is a work for careful 
study. An American book, The Chicago Text> 
book of Botany by Coulter, Barnes and Cowles, is 
another excellent treatment of the whole field of 
botany ; it is much more easily road than the 
German work. The first volume deals with 
morphology and physiology : tlie second on 
ecology is very interesting, as it treats of the 
plant in all its relations to the external world. 
Scott’s Structural Botany gives an account of the 
structure and life-history of types of aJl the 
great ^oups of plants. One volume deals with 
flowering plants, a second with the lower orders. 

Fossil Plants. — On the structure and re- 
lationship of fossil plants several special works 
exist. The best is the largo two-volume 
Studies in Fossil Botany by D. H. Scott. A 
brief account by the some author entitled The 
Evolution of Plants is a splendid introduction : 
while here may be mentioned Marie 0. Stope’s 
Afwient Plants and Seward’s lAnks with the Past 
in the Pkmt World* A book of photographs is 
published in Gowan’s series — Fossil Plants. 

Seed Plants.^On the life-history and structure 
of the seed plants Coulter and Chamberlain’s 
Morphology of the Oynmosperma (cone-bearers) 
and Morphology of the Angioaperms (flowering 
plants) ore the best books. I/Vhile on the fern 
allies an original woric of the gmatest general 
interest is F. O. Bower’s The Origin of a Land 
Flora, in which the author traces in a masterly 
way the lines aloxig which the evolution of the 
higher plants has run. 

Strttotore ot Floweiliif Plaiit8.---The structure 
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of the flowering plants is treated in a general 
way in several of these treatises. Others exist 
which pay more special attention to it. Ana- 
tomy has recently been linked up with physio- 
ology : formerly it was regao^ded as a branch of 
botany sharply separated from the rc^st of the 
subject. Chiefly owing to the researches and 
writings of Ooorge Haberlandt this has been 
changed, and we are now oocustomod to look at 
plant structure with thoughts of how the various 
organa work in our heads. The most important 
work on anatomy from this point of view is 
Haberlandt’s PlarU Ariatomy on a Phyaiological 
Baeia, of which a translation by Drummond has 
recently (1914) appeared. A very good shorter 
work on similar linos, which has the advantage 
that it gives directions for practical study, is 
Steven’s Plant Anatomy, Farmer’s Plant Life 
is a short account of “ plant form from the point 
of view of function.” 

Species and their Inter-relation. — ^The syste- 
matic study of the flowering plants, that is the 
description of species and of their inter-relation, 
is a subject which does not lend itself to general 
treatment. A good condensed account is given 
in Straaburger, and in the elementary books by 
Groom, and Fritsch and Salisbury. Willis’s 
Flowering Plants and Fema is quite invaluable. 
It is arranged as a dictionary which deals with 
all the families and important genera of these 
groups. It gives descriptions, discusses syato- 
matic position, and makes notes on natural 
history and economic use. For anyone with 
botanical leanings the book is most strongly 
to be recommended. In it we End details of 
plants come across in random reading. Or it 
may be taken in the pocket on visits to botanical 
gardens or museums or now countries* For the 
rest recourse must be hod to the special floras 
of particular countries — works which to say the 
least are not suitable for light reading. 

Lower Orders. — ^The books on the lower orders 
are mainly descriptive and systematic. These 
plants can only be studied with the microscope, 
and unless it is proposed to use that instrument 
the OfTtioles in the general textbooks mentioned 
are all that can be assimilated with profit. If a 
microscope is available, however, the collection 
of algffi and microscopic fungi is very interesting. 
Examination of the green slime of ditches, the 
mud of ponds, the drainings of the stems of water 
plants, and scrapings from trees and moist 
stones or bricks, yield numbers of exceedingly 
beautiful microscopic forms of alge. These may 
best be identified by West’s Britiah Freak Water 
AIgc$f a work unfortunately out of print, but 
wBoh one hopes will be reissued shortly. The 
miaroBOopio fungi of most interest ore those, 
such , as the rusts, smuts, and mildews, wlucdi 
4•l|^(|fedii9ea» in higher plants. Marshal Ward’s 
in is a general treatment of the 

SubMk Mossea’s Diaeaaea of Cultivated Plants 
eim"Tftea is perhaps the m^ useful detailed 


account. A small, more popular, but very good 
book is Erikson’s Plant Diaeaaea, On bacteria, 
apart from the general textbooks, Fischer’s 
Structure and Fvnetiona of the Bacteria (trans. by 
J ones) may be consulted, but it is somewhat out 
of date, and is highly technical in character.'' It 
is unfortimate that no book exists in English 
which gives an account of those bacteria and 
fungi which are of interest economically — e.g. 
the various bacteria which convert substances 
in the soil, or the yeasts. Practical work with 
baetoria, while of the greatest interest, can only 
be carried on in a properly equipped laboratory. 

Plant Physiology. — ^The more general aspects 
of botanical science are dealt with almost wholly 
in connection with the life of the seod-boaring 
plants. Tile fundamental branch is physiology, 
which has received a great deal of attention, and 
to which are devoted many books, popular and 
scientific. The elementary books and the text- 
books mentioned discuss physiology. Of books 
devoted specially to it the best in English are 
Maodougal’s Textbook of Plant Physiology, and 
Reynold Green’s Vegetable Physiology, and an 
excellent smaller work by Duggar, Plant Physi- 
ology, which takes the subject from the agrl- 
cultnral side. Translations of the two stand^d 
works on tho subject, Jost’s Lectures on Plant 
Physiology, and Pfeifer’s Physiology of Plants, 
are also available. Wo are fortunate in having 
on {^the practical side one book of outstand- 
ing merit from the point of view of the student 
without apparatus. Osterhout’s Experiments 
with Plants teaches how a groat many experi- 
ments, illustrating the most varied aspects of 
plant activity, may be performed with materials 
to bo foimd in any house. It may be recom- 
mended most strongly. Keeble and Bayner’s 
PracHcal Plant Physiology may also be recom- 
mended. Darwin and Acton’s Physiology of 
Plants and Detmer and Moore’s Practical Plant 
Physiology are more technical in character. 

Czdpek’a Chemical Phenomena of Life^ and 
Benjamin Moore’s Nature and Origin of Life, 
treat generally the phenomena associated with 
living organisms. Timiriaseffa Life of the 
Plant is a popular aoooimt of physiology. 
Regions of plant physiology which are of spedal 
interest are the studies of movements and of 
insectivorous plants. No x^nt English woric 
has appeared on them.' The classical menfbizs 
are Darwin’s Insectworous Plants and Mooe- 
menta and Habits of Climbing Plants, Chapters 
are devoted to these in Oeddes’ Chapters in 
Modem Botany, and they are of course dealt 
with in the general wor&» already menrioned. 
Verwrdn’a General PhysidU^ is a noteworthy 
attempt to unite the physiology of plants and 
animals into one science. 

The relation of plants to the external world 
is variouidy termed biology, natural history, and 
ecology. The last-mentioned term tends to be 
used to denote the relation to ixieiumate nature. 
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the two first are more used in connection with 
living orgeniisms. 

The soil in its relation to plant growth has 
recently been xnade the subject of expert ex- 
position in three books by £. S. Russell : two of 
these are elemonteuy and popular — Lessons on 
the Soil and The Fertility of the Soil ; the third. 
Soil Conditiona and Plant Growth^ reviews the 
modern scientific study of the soil and gives an 
exhaustive bibliography. 

Plant Commuidtles. — ^This brings us to the 
study of plant communities. It has already 
been mentioned that plants do not occur at 
random in any situation, but that they are associ- 
ated together in definite groups. The particular 
type of vegetation occurring in any given station 
is determined by the climate and the nature of 
the soil ; and it is a fascinating study, to which 
much attention has been paid in rocont years, 
to work out the relation between plant com- 
munities and the stations in which they occur. 
The book which is at present to be regarded as 
the standard is Warming’s PlanJt (Ecology.^ 
More general in nature are Clement’s Plant 
Physiology and Ecology and the second volume 
of The Chicago TexthooL Chapters in an ex- 
cellent little book of Bower’s, Plant Life on 
Land, also deal with plant communities. A 
more detailed stage of this study is reached whoa 
wo work out more or less exactly the way in 
which types of vegetation are distributed over 
the face of the earth, or over smaller geographical 
arects. Here again we have an exhaustive 
memoir, Schimpor’s Plant Oeogra/phy on a 
Physiological Basis, and reference should bo 
made to Miss Newbiggin’s Modem Geography, 
Recently a group of British botanists has issued, 
under the editorship of A, G, Tansley, a voliune 
of studies entitled Types of British Vegetation, 
In it we find doscriptions of the vegetation of 
different regions of our country, with disctissions 
of the relation of each t 3 ^ to soil, &c. An 
attempt is made to trace the development of 
the various communities, and the work is pro- 
fusely illustrated with excellent photographs. 
C. E. Moss* Vegetation of the Peak Strict treats 
a small region exhaustively from the same 
standpoint. 

The general biology of plants is the subject of 
the great work of Anton von Kemer, The Natural 
Hta&ry of Plants, The four volumes with their 
numerous illustrations furnish detailed informa- 
tion on innumerable points of interest in the life 
of the plant, and may be read with the greatest 
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pleasure as well as profit. On pollination wo 
have a splendid book in Mtiller’s Fertilisation of 
Flowers, and shorter accounts in Lord Avebury’s 
(Lubbock) Flowers, Fruits and Leaves, and 
Komer’s Flowers and their Unbidden Guests, 
Three memoirs of Charles Darwin, Contrivances 
by which Orchids are Fertilised, Cross and Self- 
fertilisation, and Different forma of Flowers on 
Plants of the same Species, are original contribu- 
tions to this subject. 

Heredity.-— Heredity and ©volution rathor 
come under the heading of General Biology, but 
much of the work on those problems has been 
carried out with plants. There is a large number 
of books on heredity. Examples of the most 
satisfactory are Heredity, J. A. S. Watson, the 
large work of Prof. J. A. Tliomson, Her^ity, 
Bateson’s MendeVs Principles of Heredity, and 
Punnett’s Mendelism, On evolution we have 
I^ofs. Thomson and Geddos’ Evolution, and 
Evolution by E. S. Goodrich. The original 
works of most general interest are Charles 
Darwin’s Origin of Speciea and Descent of Man, 
De Vries’s Species and Varieties and The Muta- 
tion Theory, Samuel Butler’s Evolution Old 
and New, B<irgson’s Creative Evolution, and 
Bateson’s Problems of Genetics, The study of 
evolution has found a practical application in 
tho endeavour to produce new varieties of plants. 
The successes which have met this line of study 
are detailed in delightful fashion by De Vries in 
Plant Breeding, while Newman’s Plant Breeding 
in Scandinavia is a valuable work. 

On the history of botany Sach’s History of 
Botany is a classic which deals with the period 
up to 1800, while a continuation by Reynolds 
Green carries the story to 1900. 

Of courso tho books mentioned are only a 
very small fraction of the total literature of 
botany — even if we exclude original memoirs. 
That this is so illustrates sufficiently the vastness 
of tho subject. Enough are noted to give an 
introduction to most branches of tho science, and 
information on more special literature is always 
to be found in one or other of the more general 
works. 

Many of those books are beyond the means 
of the ordinary reader. Scientific works ore 
expensive, but judicious selection and access to 
a good library will usually enable the student 
to obtain sufficient literature to saUsfy his 
needs. 

Macobeoob B'sasjm, D.Sc., 

fjteturer on Vegetable Phyeiology in the 
ITniversUy Aberdeen, 
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lntroductu>n,^^Zoo\o^y (Gr. zoon^ an animal ; 
logos, Boieuoe, account) is the science which deals 
with animals, their structures and habits, and 
their relationships to animate and inanimate 
nature. To many the science appeals simply 
as a hobby, which from the added interest it 
gives to life repays the close and constant 
observation it demands. But there are aspects 
of the study of animals of more import to man- 
kind. The knowledge of the functioning of 
animal organs helps the physician to understand 
the workings of man's body. Kesearchee into 
the structure and habits of the harmful parasites 
of man and of his domestic stock, and of the 
many destructive creatures which do damage 
to his crops or possessions, lead towards a 
knowledge which will enable man to cope with 
the pests, by reducing chances of infection, 
by checking their ravages, or by utterly 
destroying them. A less negative good is 
accomplished by such a study as that of the 
habits* of hshes, whereby artificial culture, 
transplantation, and other means may be 
devised to ensure a constant or an increasing 
supply of a valuable food material. 

Naturally Zoology, however distinct it may 
seem at first glance, does not stand alone amongst 
the sciences. It is linked to most by ties more 
or less close : for example, with Botany it is 
closely united in the comprehensive science of 
life — Biology ; Geology aids it in the unravel- 
ling of the succession of past life ; Chemistry 
explains the nature of the materials of living 
things and the workings of many orgamic pro* 
cesses ; Physics the inner secrets of the mould- 
ing of form and the values of many types of 
structure ; and so on. By many the two last 
sciences are held to be capable of explaining 
the whole mystery of Life. 

Hlstorleal Sketeh**-*The study of animals 
must have been one of the earliest exercises 
of man's developing brain, for the necessity 
of obtaining food must have driven him to 
observe with intent the habits of deer or of 
wild ox, or of his smaller prey. That his 
observation of habits and structure was both 
acute and accurate is amply demonstrated by 
the 8ti$ existing pictures with which prehistoric 
(paheolithio) man decorated his cave dweHings ; 
and ^y such wonderful incised carvings as those 
which beautify many antlers and bones found 
me ttle French cavM of Vas^ and Dordogne. 

;; Oi|^ .lhcse» fishes^ birds, horses, and deer riot in 


an artist's jumble of sketches, or are sorted 
into little pictures which illustrate at one time 
the drinking habit of a deer, at another the close 
array of a galloping troop of wild horses. The 
mammoth himsolf is faithfully represented on 
the ivory of one of his own kind. This first 
period, of random and haphazard observation, 
continued for long ages, until it merged finally 
in the classical period, when for the first time 
animals begem to be studied for their own sake. 
One of the early and the greatest of the repre- 
sentatives of this age of systematic zoology 
was Aristotle (384-322 b.o.), the “father of 
natural history,'* who during a residence on the 
.^goan seaboard, made close and telling obser- 
vations to such purpose that some 500 animals 
were catalogued and described by him with 
marvellous accuracy. Another great but less 
worthy zoologist may bo taken as shadowing 
the end of the classical period — ^Pliny the Elder 
(a.d. 23-79), who, in his Historia Iflaiurcdie, 
collected with an utter lack of discrimination 
all manner of current animal lore. 

Following the Classical Period came a period 
of decline — ^the Legendary Period — ^when any 
absurd scrap of folk-lore, or impossible traveller’s 
tale, was branded as zoological truth. The 
residt was the building up of a history of nature 
wherein fact and fancy were inextricably 
jumbled. Such was exhibited in the widely 
circulated volumes of allegorical stories known 
as Bestiaries, or in the more or less symbolical 
figures of animals sculptured by the early 
Christians on standing stones scattered through- 
out the north-east of Scotland. 

Not till the Kenaissance and the revival of 
the old desire for knowledge, in which all soienoe 
shared in the fifteenth century, was any steady 
advance made in Zoology. But then, in the 
gradual sifting out of the standard fables, and 
in the earnest endeavour at fresh and first- 
hand investigation of nature, were Lud^ the 
foimdations of modem zoology. Each century 
added to the roll of earnest and effective workers. 
In the sixteenth the Englishman Wotton 
( 1492 - 1555 ), the Swiss Gesner ( 1515 - 1565 ), 
and the Italian Aldrov^di ( 1522 - 1607 ), 
prepared the way for the grdat zoologists of 
the seventeenth and eighteenth centuries— 
Harvey ( 1575 - 1657 ), Lixmaus ( 1707 - 1778 ), 
Buffon ( 1707 - 1788 ), Lamarck ( 1744 - 1829 ), 
Cuvier ( 1769 - 1832 ), St. Hilaire ( 1772 - 1844 ), 
and in the early ninet^m von Baer (179S^ 
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1870) and Owen (1804-1892). So we are led 
to Darwin (1809-1882) and the recent develop- 
ments of zoological science. 

Nothing is more characteristic of present-* 
day zoology than the fact of specialisation. So 
successful has the search after knowledge been 
that the facta have become too many for the 
grasp of any single brain, and accordingly the 
science has split into well-defined branches, 
each dealing with a particular aspect of animal 
life. Thus the structures of animals are dealt 
with by Morphology if the crude structures, the 
general form of the animal, be the things con- 
sidered ; by Histology if the cell tissues be in 
question ; the functions of animals constitute 
the realm of Animal Physiology ; their early 
development of Embryology ; their fossilised 
remains of Palasontology^ or more strictly Palopo- 
zoology ; their habits of Bionomics ; their life 
relationships to their neighbours, and to their 
inanimate environment, of Ecology; their rela- 
tionships to man and man's affairs of Ecormnic 
Zoology ; while Systematica in its endeavour to 
classify all animals in natural groups takes 
cognisance mainly of the facts gained through 
ombryological and morphological studies. 
None of these branches, however, can stand by 
itself alone. There is a constant interchange 
of information from one to the other, and all 
aid in the building up of the groat generalisations 
of zoological science which are sometimes grouped 
under the title of ** philosophic zoology.” 

Those branches of Zoology shall be the subject 
of after treatment ; but in spite of the com- 
plicated nature of the final result of speciali- 
sation it clears the air to remember that the 
process has followed a natural evolution in 
which the studios of structure and of function 
have kept a parallel march. Crude form was 
first investigated, and with it life habits ; then 
came the closer investigation of organs, and of 
their function, to be supplemented later by the 
detailed lamination of their tissues, and of 
the properties of these. The microscope re- 
veal^ cells as the basis of tissues, and the 
examination of cell-activities followed ; and 
lastly the material of the cell itself, and, asso- 
ciate therewith, the inherent properties of 
change, or the metabolism of protoplasm, 
became the centres of attention. 

• 

THE FUNCTIONS AND STRUCTURES OF 
ANIMALS 

In our historical sketch we have noted that 
the general forms and structures of animals 
were first studied, the investigation of the work- 
ings of the parts following closely thereafter. 
Herein we see a sequence similar to that of 
the child’s questions : “ What is it ? Why is 
it ? How does it work ? ” But the logical 
arrangement is the reverse, for the functions of 
a body ore more vital than its parts. In a dead 


animal the structures may bo perfectly pre- 
served notwithstanding that the functions — 
the essence of life — ^have ceased to exist. More- 
over, to the development and specialisation of 
function ore due in groat part the external and 
internal forms of animals. We shall therefore 
gain a more intelligible notion of the increasing 
complexities of animal life if we commence 
with a study of the essential workings of living 
creatures, and trace their gradual development 
in relation to more and more complex organs. 

living and Not-living. — ^Everyone distin- 
guishes in a rough way a living thing from a 
lifeless. No one is likely to confuse an inert 
statue with the active creature it represents. 
Yet sometimes the distinctitm is hard to tell. 
Most of us would regard a turtle, the head of 
which has been cut off, as a dead turtle. Never- 
theless the heart has been taken from a decapi- 
tated turtle, moistened with salt solution and 
suspended in a humid room, and so it has con- 
tinued to boat for days. The animal was dead, 
and yet its tissues remained alive. Similar 
experiments have been carried out on other 
creatures, with similar results. No matter how 
closely the living tissues are examined, it is 
impossible to say exactly what the life in them 
is ; but the life is expressed in certain definite 
fimctions, and these functions are peculiar to 
a highly complex life-stuff, protoplasm — the 
physical basis of life.” 

Living Jl/ottrr.— The seat of life, protoplasm, 
has been investigated by chemists with the 
greatest minuteness in the vain hope that the 
discovery of its physical and chemical con- 
stituents might solve the riddle of life. It is 
exceedingly complex in nature, but it has no 
definito make up. In the main it is built of 
atoms of carbon, hydrogen, oxygen, and ni- 
trogen ; in lesser amount it contains sulphur 
and phosphorus, and it may possess traces of 
one or several of potassium, sodium, magnesium, 
chlorine, calcium, iron, zinc, manganese, and 
iodine. Protoplasm is indeed a collection of 
chemical mixtures and no true chemical com- 
pound ; but though its composition may vary, 
by its properties it is known. 

Functions of LMng Matter . — ^In living matter 
at its simplest the essential functions of animal 
protoplasm are most easily deciphered. Atfioba — 
one of the Protozoa — is the simplest type of 
animal known. It consists of a tiny globule of 
jelly, about diameter, in 

which the microscope reveals fine granules, trans- 
arent spots or vacuoles, and a complicated 
emel or nucleus. There are no head, eyes, 
food canal, brain, or any organ as one thinks of 
organs among the higher animals. Ammba is 
simply a single cell, and yet it presents in 
miniature, as it were, the whole gamut of animal 
functions. As one watches, a part of its body 
appears to flow out in finger-like processes 
(pseudopodia, or false feet), and the mass of 
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the body dows after them. So Amoeba changes 
position — ^it has the power of locomotion. But 
it has no definite limbs, any part of the body 
may become a pseudopod: the power which 
causes the motion is difiuso. The movement is 
essentially due to the contraction of the pro- 



Fia. 1.— An Amwba progresBlng. Highly magnlAed. 

The direction of movement is towards the right ; n, the 
nucleus. 

toplasm, and this function of contmciility is 
equally present in all parts of Amceba’s body. 

Amoeba can move, and move in any direction 
on a plane surface, but the movement is not 
irresponsible. Place near it a harmful substance, 
say a drop of weak acid, and the protozoon 
will retreat ; whereas it will advance towards 
a desirable object, such as a food-particle. It 
responds to changes in its surroundings, and 
therein exhibits a second characteristic function 
— that usually termed irritability. 

Should Amoeba sense a food-particle, a 
diatom, or bacterium, it moves towards it, 
flows round it, and the food becomes engulfed 
in its body together with a drop of the water 
in which it lies. Within the body the substances 
useful for nourishment are dissolved by secretions 
and built into the general protoplasm; that is 
to say. Amoeba possesses the power of digestion^ 
a manifestation of the wider fimction of secretion. 
The dissolved substances are absorbed into the 
cell material — the function of assimilation-^ 
but the indigestible portions, such as the flinty 
shells of the diatom, are cost out of the body — 
a process known as excretion. 

Lastly Amoeba, having grown to the limit 
of its size, may split gradually into two half- 
cells, each of which becomes free and is itself 
a complete but small Amoeba. This process, 
which is preceded by complex but orderly 
changes in the kernel or nucleus, exemplifies 
the function of reproduction. 

These five primitive functions — contractility, 
irritability, secretion, assimilation, and repro- 
duction— «re characteristic of the simplest 
animals, but those are present in a difiuse, 
unlocalised way. To their gradual speciali- 
sation and growth in efficiency are due the 
essential structures of all higher animals, as 
t!|^ following paragraphs endeavour to outline. 


The Development of Fonetlon and Structure 

The Differentiation of Oontraotillty — Muscles. — 

Although in Amceba the power of contractility 
Is everywhere diffused and everywhere equal, 
in some of Amoeba’s relatives amongst the 
Protozoa the condition is by no means so simple 
and primitive. The Slipper Animalcule, Para- 
meciumf swims in water with a boring motion — 
a mode of progression due to a coat of exceed- 
ingly fine hairs or cilia which covers its body. 
The cilia project from the surface and move 
rhythmically so that the minute creature is 
wafted through the water. Contractility is 
here no longer diffuse and equally distributed : 
it is concentrated in the cilia, which have become 
the solo agents in locomotion. Here, in a single- 
celled animal, a portion or portions of the cell 
become told off as specialists in the function of 
contractility, and two results of tho speciali- 
sation are evidc'ut : first, that since tho cilia 
alone can control the movements of the creature 
other portions of the body are relieved from 
the duty of contributing to locomotion, and 
so have better opportunity for spcfdalisation in 
other functions ; sccmid, that specialist cells 
or portions of cells, tho duties of which are 
confined to locomotion, become more efficient 
locomotor organs than colls which have to 
distribute their energies over many functions. 
These two advantages are the common gain of 
organisms wherein functions become indivi- 
dualised or differentiated, and colls or tissues 
become specialised for the performance of one 
function only. 

In some single-celled animals contractility 
Imw become differentiated to a very high degree. 
Ill tho Bell Animalcule ( Vortlcella), for instance, 
the main “ body ” of tho creature is perched 
upon a long, straight stalk, which, when 
stimulated, coils like a spiral spring, dragging 
tho body away from tho irritating factor. This 
extraordinary contractility resides in a thread 
of protoplasm within the stalk, and one is 
justified in looking upon this thread as a portion 
of the cell specialised as a muscle fibril. In 
most many-celled animals the specialisation 



Flo. 2.— Diaffram showing gradual change of Bpithellal 
Cells into Muscle Cells. Highly magnified. 

/, the basal tails of the cells in which contractile 
fibrils appear. 

is carried still further. The simplest and most 
generalised type of cell in these more complex 
organisms is of a regular columnar form, many 
lying together in a single layer or pavement 
(an epithelial ” layer — Gr. epi^ upon ; fAefion, 
a tile), the surface of which appears more or 
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less like the surface of a honeycomb. From 
such simple cells various special cells have 
been developed. 

Complete colls are set aside to perform prac- 
tically no other function than that of contraction, 
and these long spindle-shaped cells are called 
“muscle colls. “ These are grouped to form 
muscle tissues, which may perform slow, rhyth- 
mical (“involuntary”) contractions, as in the 
walls of the stomach and intestines, and are then 
composed of unstriped muscle fibres ; or they 



Pia. 3.— Part of a Cross-striped Muscle Fibre. 

Highly magnined. 

an, anisotropic substance; is, isotropic substance in a 
single librll ; /, a iibril ; n, nuclei. 

may perform active (“ volimtary ”) contrac- 
tions, and are then formed of striped co\h which 
are aggregated into organa known as “ musclas.” 
The muscles of a whole oreatiure are unified 
in a muscle “ system.” 

This short sketch indicates that the develop- 
ment of contractility has followed the lines of 
the greater and greater individualisation or 
differentiation of the function ; and that, 
associated with the advance of the function, 
has been a parallel structural differ- 
entiation. At firat there were set 
apart for contractile purposes no par- 
ticular structures, then portions of a 
single cell took up the function, and 
still later complete cells which in 
increasing complexity are combined 
into tissues, organs, and systems. 

And with each increase in speciali- 
sation the working of the function 
becomes more perfect. 

Similar developments occur in each 
of the five functions which, in their 
simplest state, we have described in 
Amoeba. It will be sufficient as regards the 
others merely to indicate their connection with 
the structures which their gradual specialisation 
hats evolved. 

The Differentiation of Irritability— the Nervous 
System* — In Amoeba the function of irritability 
is diffuse — no special x>ortion of the coll is 
specially sensitive to external influences — but 
even in some of the most primitive many- 
celled animals there occur special 9en»e colls 
distributed in the outer layer of simple, ele- 
mentary epithelial cells. These are furnished 
with sense hairs which transmit impressions 
from the external environment. Gradually 
in the course of development some of these 
simple sense cells give up their general function 


as protecting epithelial cells and sinking in from 
the surface become more and more specialised 
until they become sense cells and nothing more. 
The characteristic structure of such a cell — a 
nerve cell or newrowr— is a thread-like fibre 



Fic. 4. — Diagram showing gi'adual change of an Epithelial 
Cell into a Nerve Coll, Highly magnified. 

ax, axons ; th, aense-hairs of incipient nerve cell. 

ending in fine tufts of fibrils or dendrites^ the 
latter ultimately in touch at one end of the 
main fibre with external sense cells, and at the 
other with a muscle or gland cell. The fibrils 
at the sonso-coll end receive impressions from 
without, which are transmitted with extra- 
ordinary rapidity along tho main fibre or axon, 
and are distributed by tho ofhor fibrils to the 
muscle or gland cell with which they are in 
contact. So a muscle cell receives, hy way of 
a nerve cell, impressions which may have 
originated far from its actual station, and as 
tho impressions foretell benefit or harm to the 


oreature concerned, the muscles cause the 
organism to approach or withdraw from their 
source. Thus the effectiveness of the function 
of irritability is increased. Finally, it reaches 
its highest degree of specialisation with the 
combination of many nerve cells in a nervous 
tissue, containing nerve fibres arranged parallel- 
wise in a bundle or nerve^ and bodies of cells 
united in knots or ganglia; and further, with 
the combination of such tissues into a unified 
nervous system. The main value of a nervous 
system lies in this— that in a inany-celled 
animal, where of necessity many ports are 
situated far from contact with the exterior, 
the nervous system receives the impressio^ 
of sense from the outer world, and transmits 



Fio. S—DIagrammatlc Figure of a Neuron or Nerve Cell in conneotion 
with a Simple Muscle Cell. Highly magnified. 

ax, anon ; dend. r, receptive dendrites ; d^nd. t, terminal 
dendrites ; m, muscle cell. 
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them to those internal parts which are oon« 
cemod with the message. 

Many axe the specialised t3rpe8 of nervous 
system, from the small-brain systems of the 
lower invertebrates with their widely -scattered 
nervous centres to the highly organised and 
centralised big-brain S3rstoms of the higher 
animals and of man, but this common feature 
may be noted — that since feeding is the 
primary “ chief end ** of an organism, the main 
nervous centres tend to lie near the mouth, and 
accompanying them there are usually to be foimd 
the main sense-organs — of sight, hearing, and 
touch — ^whioh they render effective in the search 
for food. 

The Differentiation of Secretion and Assimi- 
lation. — In Amoeba, secretion and assimilation, 
we saw, wore limited to digestion and the 
absorption of the products of digestion, and 
were functions common to the whole cell. 
But even in Amceba’s fellows, such as the 
Foraminifera, a second development of iho 
secretory function is exhibited, for not only 
do they secrete in their internal parts juices 
which digest food, but the external parts secrete 
a solid protecting shell of lime. These processes 
foreshadow two main developments — ^the diffe- 
rentiation of the digestive system, and the 
differentiation of solid protecting and supporting 
secretions — scales, hair, nails, bone, and such 
like. In many-oelled animals, special cells— 
gland cells — take up the work of secretion, and 
as the scale of life is ascended, become grouped 
in ever-increasing complexity. To illustrate by 



cut, cuticle; ffl, gland cell; n, nuclei; 8, sense celL 
Highly magnified. 

throe progressive stages. The glandular cells 
which subserve digestion and which are closely 
c^ooiated with the absorbing assimilating cells 
are arranged in Hydra — a primitive Coslenterate 
-—as the lining of a simple sao ; but in the earth- 
worm they line an elongated tube — the intestine 
—and their number and total efficiency are 
increased by a large surface-multiplying fold of 
the intestinal walls — the typhlosole. Not only 
so, but there are also accessory secretory organs 
— ^three pairs of (esophageal glands, the juices 
of which flow into the food canal and help to 
prepare the food for absorption. Amongst 
mamm^, however, the division of labour is 
carried much further. The intestine is still of 
ebi^ importance, but it is supplemented by 


many glands: the salimry glands with their 
ptyalin converting starch into sugar, the gastric 
juice of the stomach with its pepsin turning 
proteids or albumens into peptones, the pancreas 
whose trypsin continues the work of the salivary 
and gastric juices and breaks up fats, and the 
liver with its bile. 

It must be remembered that here is indicated 
the differentiation of only one type of secretory 
glands — those concerned with digestion. Many 
other kinds of glandular ceUs are developed, 
esp^ially in the higher animals, such as seha^ 
ce-ous glands, sweat glands, and the lacteal glands 
which become highly developed and aggregated 
in mammic. The function of secretion is also 
responsible for the formation of hair, bristles, 
scales, nails, cartilage, and bone. 

Absorption and assimilation of the dissolved 
food -stuffs is closely connected with digestion. 
In Amceba the cell which digests also absorbs, 
but in many-colled animals where the function 
of digestion is localised, means have to be de- 
vised whereby the digested materials can be 
carried away to nourish the cells in every part 
of the body. The hlood-stream and the 
lymph-vvsaels are the carriers, dissolved foods 
(except the fats) passing directly into them, 
to be borne to the liver which acts as a food 
regulator, and thence throughout the body. 
But another type of assimilation is also deve- 
loped, that whereby the blood, spread out in 
fine vessels on skin, gills, or lungs, seizes upon 
the oxygon of air or water and passes it to the 
tissues through the medium of the lymph. 

Co-ordinated with assimilation of useful pro- 
ducts is the discharge of waste products, or 
excretion. This in the simplest animals is a 
direct ejection of insoluble matter which has 
boon engulfed, but in higher animals it means 
not only the ejection of solid insoluble matter, 
but, further, the withdrawal from the blood of 
many waste materials it carries — such as 
carbon dioxide, the nitrogen products of diges- 
tion, and any abnormal content. These are 
removed by the kidneys. 

The Differentiation of Reproduetfon. — 
Amoeba again, on account of its simplicity, 
forms the point from which wo Btaxt. Here 
reproduction was merely the rupture of a fully- 
grown cell into halves each of which bec^e 
a perfect individual. Such a type of i^pro- 
duction is common in Protozoa, although even 
amongst some of these, such as the Slipper 
Animalcule {Paramecium), there' is a close 
contact between adult individuals and a com- 
plicated interchange of cell matter, before the 
individuals separate again, rejuvenated. Or 
again unfavourable oonditiona may cause the 
formation of a “ resting-stage,** a hard-walled 
cyst, wherein develop many minute spores each 
of which becomes an adult l^tozoon. In many- 
celled animals, as one would expect^ the speciali- 
sation of reproduction is oaxried to greater 
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lengths. In the lower forms sets of oells from 
^most any part of the body oaii produce new 
individuals. Simple buds grow out from the 
parent, and these may break away to form 
new, free persons, as in Sponges or Hydra, or 
may remain attached, to bud again in thoir 
turn, so that, as in many Hydroid Zoophytes 
and Corals, aggregations of individuals or 
“ colonies ” are created. Sometimes a Sea 
Anemone may simply split into two, each half 
becoming a perfect adult. On account of their 
resemblance to the budding of plants such 
methods are known as vegetative or ctecxual 
reproduction. But in the higher animals a 
more complicated system of eexual reproduction 
has evolved, its essence being that certain cells 
in the body ore set aside from the first for the 
purpose of renewing the race. The sexual cells 
are of two kinds, ovum or egg and spermato- 
zoon, and may occur both in one animal 
(hermaphroditism), or more usually in different 
individuals known as female and male. Nor- 



Fio. 7. —Reproductive Cells. Highly magnified. 


it, ovum ; B, spermatozoon ; h, head of spermatozoon : 
n, nucleus of ovum ; nl, nucleolus of ovum ; t, tail of 
spermatozoon. 

mally a new individual can arise only from the 
union of a sperm with an ovum, which is thus 
stimulated into growth ; but in exceptional 
cases (amongst Qreon Flies, Brine Shrimps, Stick 
Insects, and so on) the egg may develop without 
fertilisation for generation after generation — 
a phttiomenon known as parthenogenesis. Groat 
and increasing specialisation is also noticeable 
in the more and more perfect methods by which, 
with the least possible waste of material, fertili- 
sation is accomplished. 

At the conclusion of this summary considera- 
tion of the complexities which grow out of 
the dve simple functions of Amoeba it would be 
well to view the subject for a moment from a 
general point of view. 

The ftmotiona of all higher animals, so far as 
we can see, are simply developments of the life- 
processes exhibited in the simplest known animal. 


Division of labour takes place amongst cells 
once equal and similar, some becoming more 
expert at performing one function, some another. 
And alongside of specialisation of function 
develops specialisation of structure. This 
specialisation in great port gives us the clue 
to the relative positions of animals in the scale 
of life — the higher creature being the more 
specialised, the lower the less specialised or 
more generalised. The gain derived from 
increased specialisation is a greater perfection 
in the performance of a function, but against 
this must be set the fact that the more specialised 
a cell or organ may bo the less is it able to per- 
form any but its own function; so that its 
ultimate value depends on the perfection of its 
association or correlation with other specialised 
cells or organs. 

On the dilferentiation of organs, influenced by 
the animate and Inanimate environment of an 
animal, depends its form or symmetry. The 
sim|)le8t and most primitive symmetry is that 
exhibited by simple sponges and many Coelen- 
terates — radial symmetry, wherein the organs 
are arranged in a circle about a central axis, so 
that the body is the same all round. In bilateral 
symmetry, seen in mammals, birds, and almost all 
animals more highly organised than Ccelenterates, 
there is a distinct right side and left side and 
only along one central plane can the body be 
halved so tliat the halves are alike. A few 
creatures,, such as snails, are asymmetrical, there 
being no plane whatsoever along which they 
con be divided so that the halves may be 
similar. 

The Coll. — ^It must be emphasised tliat the 
basis of all the complicated structures ex- 
hibited by the animal world is the cell — a 
microscopic unit in which ore hidden the prob- 
lems of life and death. An animal cell consists 
of two main types of protoplasm. The pre- 
dominant coll substance or cytopUism is a 
foam-like or net-liko substance with hollow 
spaces containing a watery fluid, or other 
non-living matters such as yolk globules, fats, 
or pigments, manufactured by the cell and 
known as metaplasm. At times also there 
becomes apparent in the cytoplasm a temporary 
body — tho cenlrosome — ^which seems to guide 
the multiplication of the cell into two. The 
other type of protoplasm is the nudeua. This 
differs in chemical properties from the cyto- 
plasm, since it combines more readily with 
basic substances, whereas cytoplasm shows 
affinity for acids. The nucleus lies in the midst 
of the general cell material and contains two 
elements : a matter readily stainable by dyes 
(hence chromalin), consisting of grains arranged 
in complicated threads, networks, or rods, and 
a less stainable substance which appears to 
form a network supporting the chromatin — 
the linin or achromatin. The nucleus seems to 
be of vital importance in the economy of the 
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cell^ for its removal caueee the death of the 
whole cell, although when a portion of the 
nucleus is left the cell surviveB. 

THE DEVELOPMENT OF THE INDIVIDUAL 

In cm earlier section there have been men- 
tioned the modes of reproduction — divided into 
two groups, asexual or vegetative, and sexual — 
whereby from a parent stock new individuals 
arise. Whether many-cellod animals originate 
by asexual or sexual means, their growth in 
size is based upon successive divisions of 
individual cells. This process of division is so 
similar in the majority of cases that its com- 
plexities can be stated in a general way. 

The Basis of Growth in Many-celled Animab 
— Division of Cells. — In a growing cell the b\dk 
increases more rapidly in proportion than the 
surface, so that the latter is unable to absorb 
nutriment or to get rid of waste products with 
sufficient rapidity to allow growth to continue. 
Thus a definite limit is reached at which, if 
growth is to go on, the cell must divide. The 
process is heralded by the splitting of the 
nucleus, which plays an essential r61e in cell 
division. In a limited number of cases the 
nucleus becomes constricted and simply splits 
into two, each half forming the centre of a 
now cell (direct or amitotic division). But the 
typical method is much more complicated, 
involving an orderly rearrangement of the nuclear 
substance (karyokineMa), The chromatin threads 
which normally form a coil in the nucleus, 
gradually imfurl emd arrange themselves in a 
star lying romid the equator of the cell. An 
attracting oentrosome appears at each pole of 
the cell ; each thread splits horizontally into 
two, and one half of the now duplicated star 
is drawn to the north, another to the south 
pole. Then, and not till then, does the cell show 
any sign of. division. But now a cell wall forms 
between the two separated halves of the star, 
each of which becomes shut off in a compart- 
ment of its own — a now cell. In this, with its 
threads twisted and coiled as at the first, the 
divided star becomes the nucleus. Each of 
these new cells finally reaches the limit of 
growth and then procei^ to divide as did the 
parent cell. 

This complex division is the means of growth 
and comprises the secret of such development 
as the budding or asexual multiplication of 
sponges or Ccelenterates ; but in sexual repro- 
duction the normal cell-division is preceded 
by a peculiar process of fertilisation and follows 
a more or less constant course of development 
in the early stages. 

Sexual Fertilbatlon* — ^Before growth can begin 
in sexual reproduction there must be (except 
in parthenogenesis) a union between a male cell 
or spermatozoon, and a female cell, the egg or 
dyuin. This union is preceded by a prepara- 


tion or “ maturation of both cells. For in 
both the nuclear elements, present in definite 
numbers in the cells of every species, divide 
into two equal lots, one of which (a ** polar 
body*’} is cast outside the cell, so that the 
number of elements retained is only half the 
normal number. The process indeed is some- 
what more complicated, but after it follows 
fertib'sation, when the head of the spermatozoon 
bearing the nucleus penetrates the egg -cell, and 
the depleted nuclei of egg and sperm fuse in- 
timately, forming a new single nucleus which 
— the sum of two halves — contains again the 
full number of chromosomes. In this intimate 
mixing (amph mixift) of the strains of male and 
femalo parents lies the possibility of the won- 
derfiil variation which characterises the progeny 
of sexual union. 

The Early Development of the Fertilised Egg. 

— The intimate fusion of the nucleus of the 
male cell with the egg nucleus stimulates the 
ogg or female cell info growth. It divides — to 
take a typical case — into two, then into four, 
eight, sixteen cells and so on, with the result 
that a solid globe of cells (morula) is formed. 
The globe increases in size and a cavity arises 
within it — this hollow ball being now known as 
a blastula or hlaatoaphere. A part of the wall 
becomes dinted in, and a thimble-shaped 
gaatrula results, with two distinct layers of cells 
— the outer wall or ectoderm, and the inner 
indented wall or endoderm. Between the two 
a middle layer or mesoderm develops in most 
animals. These layc^rs constitute the first 
specialisation or differentiation of the embryo, 
and in all animals each gives rise by further cell 
division and specialisation to distinct t5^es of 
organs. From the ectoderm arise the outer 
skin and its products — nails, hair, and homy 
armour — the nervous system, and portions of 
the sense organs and food tract ; from the 
mesoderm develop the lower skin layer (dermia), 
muscles, bone, blood-vessels, and heart; and 
from the endoderm originate such organs as 
the notochord, and the mid-portion of die food 
tract with the liver, kidneys, lungs, etc. 

In spite of those general facts, however, the 
details of development differ much in different 
groups of animals. But in most the energy of 
growth is furnished by a supply of nutritive 
yolk within the egg, upon which the embi^yo is 
sustained until it can fend for itself ; and to 
the presence of varying quantities of this food 
supply the differences in the early development 
or aegmkniation of the embryo are mostly due. 

During their early development the 3mung of 
higher vertebrates— reptiles, birds, and mam- 
mals — ^are protected and nourished by character- 
istic membranes — the amnion^ which forms a sac 
containing watery fiuid in which the embryo 
lies, and the alUmtois with a respiratory as well 
as a yolk-absorbing function. In mammals 
(except Monotremes) an extraordinary develop- 
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ment of the latter membrane oocurs^ fur, yolk 
being practically absent from the egg, the young 
are nourished directly by the blood of the 
mother, with whose body they are intimately 
connected by the placenta^ a structure formed 
in great part from the allantoic membrane. 

It is obvious that the time occupied by the 
development of the individual should vary with 
the kind of animal. An Amoeba can divide into 
two complete Amoeba) in the course of a few 
hours, and colonies of Hydroid Zoophytes have 
been observed to spring up, and reach maturity 
in a very few weeks. In the higher animals, 
however, the periods ore as a rule considerably 
lengthened. Many fishes, although their 
embryonic stages may be short, retush full 
development only after the lapse of years : the 
salmon in its third year makes for the sea, and 
does not return to fresh water to breed until 
at earliest the following year ; the fresh -water 
eel spends almost its whole life in immaturity 
in ponds and streams, and at the end makes for 
the sea to lay its eggs and die. The prolongation 
of both embryonic and immature development 
is still more marked amongst birds and mammals; 
and it is significant that, in a very general way, 
the longer the vital connection between mother 
and unborn young, and the longer the period 
of tuition during which the incapable young 
share the attentions and guidance of their 
parents, the higher the development of the 
group or species to which they belong. 

The minute study of the early stages of 
development in different types of animals has 
led to a generalisation of wide interest — the 
Recapitulation theory — ^which may be appro- 
priately discussed in the next section. 

THE DEVELOPMENT OF THE RACE 

Just as observation has shown that each 
individual undergoes an orderly development 
from apparently simple to more complex stages, 
so, we assume, the animal world, beginning in 
simplicity, has gradually attained more highly 
specialised and more highly organised stages. 
The great steps in this evolution cannot be 
demonstrated, for they have occupied thousands 
of years and occurred in periods known only 
to the geologist and palsBontologist, yet the 
mai& facts are indicated by several lines of 
evidence. 

Thus PahBOntolOgy, the science which roads 
in fossils the past history of life, although it 
gives us no complete view, shows us glimpses 
of the steps of life’s progress. It may reveal 
simply the stages by which one species passed 
into another, as in the case of the fossil pond- 
snails {Viviparus or PcUudina) in the Pliocene 
strata of Slavonia. Individuals from the lowest 
and the highest of these strata seem to belong 
to two distinct species, yet in the intermediate 
layers specimens have been found which reveal 


the stages by which the higher developed from 
the lower form. Or again, it may tra,ce the 
unfolding of definite characters. Thus in early 
Tertiary times the ancestors of the Horse pos- 
sessed five toes on each foot. These primitive 
fonns were succeeded by species in which 
successive reductions in the number of toes 
ooourred, until at the end of the series there 
appeared in Pliocene times representatives of the 
domesticated horse (Equus) with only one toe 
on each foot. Still again, palaoontology may 
bridge the gaps between great resting-pl^es in 
evolution, by revealing a missing link: the toothed 
Jurassic bird, Arckasopteryx, ^though clearly a 
feathered bird, shows distinct traces of derivation 
from reptilian stock ; and the Mesozoic Dinosaurs, 
although clearly reptilian, possess characters 
which point to the evolution of birds. 

A wider view of the results of palaeontological 
study is no less effective. Most main groups 
of invertebrate animals had already evolved ere 
the oldest fossil -bearing rocks known to us had 
consolidated, but the order in which the higher 
vertebrates arose has been revealed : the first 
fossil fishes, amphibians, reptiles, and birds 
following each other in succession just as the 
zoologist, on grounds of their structural com- 
plexities, had classified them in ascending order. 

Structural Tests* — It seems logical to assume 
that life began at its simplest, and from this 
reached higher and higher stages of perfection. 
Thus wo place an animal in the soale of life 
as “ low ” or “ high ” according as its structures 
and functions are simple and more generalised 
or complex and more specialised. Such a con- 
ception gives us a guide to the development of 
animal life, but further evidences are revealed 
by the minute study of definite structures, 
whoso progressions in complexity and efficiency 
in different forms, often indicate the relation- 
ships of these forms ; or by the occurrence of 
“ vestigial structures ” — disappearing and often 
funotionless organs— which point to an ancestry 
which possessed the structures in functional 
perfection. 

Recapitulation. — ^Another line of evidence is 
furnished by the development of the individual. 
In the stages of embryonic growth an animal 
passes again to some extent over the path trod 
by its ancestors — it recapitulates the history 
of the race. In following the development of 
the individual, in the preceding chapter, we were 
to some extent following the development of 
the race. For every individual begins as a 
single cell (the ovum) — and the starting point 
of the animal kingdom was the single-celled 
Protozoa ; the ovum becomes a ball of cells 
(trieruki)— and some Protozoa increased in com- 
plexity by the union of many cells into a ball 
( Volvox) ; the morula becomes a two-layer 
thimble-shaped sac (gastrutay^sxxd some of the 
simplest of many-celled animals are two- 
layered thimble-shaped sacs (Hydi’ozoa). So 
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the course of racial development is roughly 
repeated over and over again. Even in more 
advanced embryos of higher forms the general 
resemblances to lower forms are evident. The 
embryos of mammals possess gill -slits, of which 
no use is ever made, but these point to 
the path of evolution of mammals through 
lower vertebrate forms ; for in these — fishes and 
amphibians — gill-slits are universally functional. 
Many larval or embryonic forms supply a key 
to the relationships of their kind, which could 
never be discovered by study, however close, 
of the adult forms alone. 

From such lines of evidence zoologists have 
endeavoured to group the animal world in a 
“ natural ” classification which exhibits, so far 
as can be fathomed, the actual course of evolu- 
tion. From the starting point of single-celled 
animals a short step is made upwards to many- 



way the relative positions of the main groups 
of animals in the upward progress of evolution. 

THE MAIN DIVISIONS OF THE ANIMAL 
WORLD ^ 

Amongst the many hundreds of thousands 
of different kinds of animals which people 
earth, and air, and sea, one fact is patent — that 
all are not equally different. Thus, no matter 
how they may differ amongst themselves, the 
50,000 known species of butterflies and moths 
bear a family resemblance to each other. Their 
resemblance to bees or beetles, let us say, is 
apparent, though less evident, but to fi.she8 
they bear no resemblance at all. Similar close 
and more distant likenesses are apparent 
throughout the animal kingdom, so that by a. 
judicious selection of tost characteristics we 
are enabled to split up the animal world into 
great divisions (or phyla), the members of 
any one division bearing more resemblance to 
each other than to the rac;mbers of any other 
division. Not only is this grouping of similar 
animals a matter of convenience, but endeavours 
are made to use “ natural ” characters in the 
grouping, so that the divisions express real 
relationships and not merely chance resem- 
blances. That is to say the members of a 
division or phylum bear kin to one another in 
that they hav'e developed or evolved from a 
common ancestor or from a few ancestors 
closely related. 

Such natural divisions having been formed, 
it bocomtis clear that they differ in several 
ways from each other. One division may 
contain almost innumerable multitudes of 
species, another may comprise only a few ; 
the membera of one division may be creatures 
of simple structure, those of another may be 
highly complex. It is natural to arrange the 
divisions from lower to higher — the lower 
animals being those whose structures, in different 
degrees, are most generalised and simple, the 
higher those wherein increasing complexity of 
structure is evident. Thus is built a ** tree of 
life ’’ (such as that illustrated in the preceding 
section, Fig. 8) which expresses as closely as 
possible the natural and grebducd evolution of 
animals from the simplest Protozoa to the fnost 
highly developed birds and mammals. Bi&t it 
must not be forgotten that the pictorial repre- 
sentation is false in so far as the branches are 
shown on this side or that, whereas the real 
growth proceeds in all directions round the main 
trunk of evolution. 

In the following pages will be found sum' 
maries, necessarily of the shortest kind, of the 
leading features of the chief animal divisions 
— -commencing with the lowest and proceeding 
to the highest. A word of explanation may be 
given regarding the uses of Lati^ names by 
which animals are universally recognised. The 
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large divisions or phyla are subdivided into 
many grades. All anim^ practically identical 
with each other are grouped in the lowest 
grade — a species. Thus all lions belong to one 
species, Felis lea ; all tigers to another species, 
Felis tigris ; all leopards to another, Fdis 
pardMs; and so on. But there is a close re> 
semblance between lions, tigers, and leopards, 
and this relationship is expressed by grouping 
them in the same genus — the distinguishing mark 
of the genus being that each bears the same 
name, Felia^ as the first part of the binomial 
specific name. Related genera again are grouped 
ins, family y as Felidas — the Cat Family ; related 
families in an orders such as Carnivora, which 
embraces cats, dogs, bears, and seals ; and related 
orders make a dasa — Carnivores being united 
with monkeys or primates, luigulatos (cattle 
kinds), &c., in the class Mammalia ; while 
related classes, such as mammals, birds, fishes, 
&c., are grouped in the grand division or phylum^ 
Vertebrata. 

INVERTEBRATES 

or 

Backbonelkss Animals 

Invertebrate animals are characterisefl. as 
the name implies, by the absence of a back- 
bone, or, more accurately, by the absence of an 
internal dorsal axis, for not all vertebrates 
have a backbone, though all have such a dorsal 
axis. But a few other characters are generally 
shared by invertebrates as contrasted with 
vertebrates : thus none have gill-slits ; the 
eye arises from the external skin, the heart 
is on the upper or dorsed side of the body, and 
the nerve cord is on the lower or ventral side, 
at least in the invertebrates in which those 
organs occur. The groups of invertebrates are 
much more diverse than are the groups of 
vertebrates ; indeed the latter form a single 
phylum Vertebrata equivalent as an evolutionary 
stage to any one of the many invertebrate phyla. 

PHYLUM Protwoar-The Simplest Animals 
(Gr. protoa, first ; *oon, an animal). — ^The only 
animals in which all the bodily functions are 
concentrated in a single cdl or bead of jelly-like 
protoplasm — so simple that they are scarcely 
to be distinguished from single-celled plants. 
The single cell, generally microscopically smcdl, 
coi&ists essentially of a body mass of proto- 
plasm which contains one or more nuclei, food 
vacuoles with digestive ferments, contractile 
vacuoles which eject waste products, and many 
small granules in the oeU substance. Most 
have naked bodies, but some such as Foramini- 
fera and Radiolarians secrete protective shells 
or skeletons of lime or fiint, and others build 
“ houses ” of appnge-spicules, diatom valves, 
and such like. T^ie ordinary functions of a Pro- 
tozoon such as Amceiba are described in on earlier 
chapter on the primary functions ” (p. 793). 


Protozoa occur in fresh water or in the sea 
all the world over. They feed on bacteria, 
diatoms, or on decaying vegetation, but many 
are parasitic, living in larger animals, occasion- 
ally interfering with the health of their hosts, 
and even causing death. Amongst such danger- 
ous parasites are Trypanosomes (the cause of 
sleepmg-sickncBs) and Sporozoa. Some Protozoa, 
such as Infusorians and Flagellates, render 
service to man by purifying waters of harmful 
bacteria, and the Foraminifera and Radiolaria 
of past ages have shared largely in the formation 
of limestone and chert rocks. 

PHYLUM Porlfera or Sponges (Lat. ponis, 
a passage ; /pro, I bear). — ^The simplest of 
many-ceUed animals, without external organsi 
sometimes tough and 
fleshy in texture like the 
bath sponge, or hard 
and stony, or leathery, 
or net-like, or resembling 
spim-glass. The living 
sponge is composed of 
many cells forming a 
delicate tissue which is 
supported on a skeleton 
formed of multitudes of 
usually minute i*ods or 
spietdes. These may be 
composed, in difforoiit 
species, of carbonate of 
lime (calcito), of flint 
(oxide of silicon), or, in 
such as the toilet spK)nges, 
of a horny organic sub- 
stance {apongin). Char- 
acteristic of all sponges 
are coUar-cella (Figs. 9, B, 
and 10), with whip-like 
flagella which, by con- 
stant lashings, drive 
through the sponge tissue, 
by way of the surface 
pores, a emrrentof water, 
whence microscopic food 
— diatoms and protozoa 
— is extracted. Sponges 
may propagate their kind 
osoxually by simple bud- 
ding or by the production 
of seed-like gemmules, 
but sexual reproduction 
is more common. 

All sponges are aqua- 
tio : a few inhabit fresh 
water, but the vast majority live in the sea, 
from shore rocks to the greatest depths, and 
from the tropica to the polar circles. Most are 
attached to the bottom, spreading over a rock 
surface (e.g. Breadcrumb Sponge, Halichondria)^ 
solidly fastened by a stout stalk {e.g. Neptune’s 
Cup Sponge, Poterwny or Purse Sponge, Syoon)^ 
or anchored by long glassy root ” threads in 
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A, diagrammatic longitudi- 
nal section of u simple 
Sponge. The eollar-eells 
and spicules are r^re- 
sonted in black; a 
single collar - cell en- 
laived \ col \Ti Ay oollar- 
coll ; col in B, collar-cell; 
0, osculum; P, pore; 
spioy spicule. Highly 
magnified. 
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the mud (e.g» Glaas Rope Sponge, Hy<donema^ 
or Vemis’s Flower Basket, Euplecttlla), The 
“ sponges ” of commerce are simply the cleaned 
skeletons of varieties of Euapangia foimd in the 
Mediterranean Sea and West Indies. 



Fig. 10. — Section of Toilet Sponge (after Lydekker) 
with Flagellated Chambers. Highly magnified. 

are amongst the ol<lest animals known, for their 
fossil remains have been fomid in rocks of 
Cambrian Ago. 

PHYLUM Coslenterata— Stinging Animals 



Fio. U. 

A diagrammatic longitudinal section of a simple Coolen- 
terate with a bud attached ; B, a stinging-cell (cnido- 
blast) with a nematocyst inside; C, a discharged 
nematocyst ; bud ; ect^ ectoderm ; end, endoderm ; A 

Jelly ; n, nucleus ; wm, nematocyst ; o, mouth ; 
sense-hair ; f, tentacle. Highly magnified. 

(Gr. koUoa^ hollow; erUeront inside). — large 
phylum including polyps, jelly -hshes, corals, and 


sea anemones. All are of simple structure, 
generally a two -layered sac — the external 
layer protective ectoderm, the internal digestive 
endoderm — ^with a mouth at one end surrounded 
by food-catching tentacles (Fig. 11). Char- 
acteristic of CtKlonteraies are atinging-ceUa or 
cnidoblaata, minute sensitive cells embedded in 
the ectoderm, which contain a barbed thread 
steeped in poison (Fig. 11, B and C). This 
thread is suddenly ejected when the creature 
is irritated, and entering its enemy or prey, 
stupefies and kills it. 

Coelente rates are propagated by budding or 
by sexual reproduction. Many exliibit a 
curious alternation of generationa, a plant-like 
stock or polyp colony giving rise asoxually to 
small jelly-iishes containing sexual products, 
whence in turn a polyp colony again develops. 

With very few oxcoptioiis they live in the 
soa, either attached to the bottom, as the plant- 
like zoophytes (Hydrozoa), the sea anemones, and 
the corals whose limy skeletons build the great 
coral reefs of tropical seas (Anthozoa ) ; or floating 
freely in the open waters, as the jelly -Ashes 
(Scyphomv.duHCB) and the sea-blobs (Ctenophora), 

They belong to an ancient race, for abundance 
of coral skeletons and of the Hydrozoan 
(Jraptolitos art) found fossilised in the oldest 
(Paleeozoic) rocks. 

PHYLUM Platyhelminthes— Flat Worms 

(Gr. platua^ flat ; helminthoi^ wonns). — 
Amongst “worms,” in the popular sense, 
occur creatures of such different types that 
they have to be segregated in different phyla. 
Of these the flat worms are the simpk^t. They 
have generally flattened bodies, lack a blood 
system, and the food canal, when present, has 
no posterior opening. But flat worms show an 
advance on Ccelenterates in possessing bilateral 
symmetry and a central nervous system with 
a miniature brain of two nerve ganglia. They 
include three classes : the carnivorous Tur* 


bellariansorPlanarlans (Leaf 
Worms), found free in fresh 
water, in the sea, or 
on land ; the Trematodes 
(Flukes, Liver-Flukes, <&c.), 
extemed or internal para- 
sites, one of which causes 
“ liver-rot ” in sheep ; and 
the Cestodes or Tape Worms, 
found parasitic in almost all 
vertebrate animals, species 
of Toania being formidable 
human parasites, and Coen- 
urva causing “ staggers ” or 
“ gid ” in sheep. 

PHYLUM Nemerteaor Ne- 
mertlnea — Round Worms. — 
Carnivorous, round-bodiod 
worms found most often on 



Fio. 12.— a Liver-flake 
Viewed from Below. 
Enlarged. 

p, branches of gut; 
mouth ; tw, sucker. 


the seashore, though a few live in fresh water 
or on land. They are characterised by a long 
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protnisible trunk or proboscis (Fig. 13), by a coat 
of fine cilia covering thoir skin^ by the prcisonco fre- 
quently of several groups of eyes, a bkjod system, 
and a simple brain. In particular 
they show an advance on flat 
worms in possessing a food canal 
open at both ends, a swallowing 
aperture or mouth at the head 
end, and a hinder apciiLuro or 
anus by which wtisto material is 
ejected. 

PHYLUM Nematoda — Thread- 
Worms (Figs. 14 and 15). — Ivory- 
white or transparent smooth- 
bodied worms most of which are 
parasitic, although some live in 
soil, and others in fresh and salt 
waters. They may bo microscopic 
or up to a yard long, and arc dis- 
tinguished by a thick protecting 
cuticle, under which lies tho 
muscular system — a layer of 
longitudinal muscles. Tliero is a 
well-developed food canal with 
mouth and anus, and an anterior 
pore with which is associated a 
peculiar excretory apparatus, be- 
tween food canal and muscles 
lies a space filled with fluid — a 

Fio. 13.— A Ne- primary body-cavity. The lifo- 
mertinoWorm f.. ^ ^ i*xi 

Viewed from history is often complicated, 

UpperSurfaco. different stages developing in 
Natural size, different habitats or hosts. Tho 

sheath^'oi worm {Ascaris) and wliip 

proboscis. worm (Trirhocephalus) are com- 
mon intestinal parasites in man; 
tho Guinea worm (Filariu) causes painful ab- 
scesses; and Trichina, swallowed with infected 





Fiq. 14.— a Nem- Flo. 15. — Diagrammatfc Cross-ieotion 
atode Worm. of a Nematode Worm. HiKhly mag- 

Naturalsize. nifted. 


0 , position of 
mouth. 


cut, cuticle ; g, gut ; h, hrcmocmle or 
primary body-cavity ; nmse, muscle 
cells. 


pig’s-flesh, causes tho occasionally fatal disease. 
Trichinosis. 

PHYLUM Nematomorpha — Half Worms. — 

Long, unsegmented, dark brown, hair-like 
worms with degenerate food canal. They occur 
in ponds and ditches among water wee^, and 
although free when adult, they pass various 


stages of their existence in diiferent aquatic 
insects. A common Hairworm is (Jordiua. 

PHYLUM Annelida— Ringed Worms.— Tho 
most familiar of “ Worms,” including the rnarino 
worms, often used for bait, tho earth worms, 
and the leeches. All have ringed or segmented 
bodies, oftcui with tho external rings continued 
in partitions across tho body -cavity, dividing it 
into a series of similar segments {mmitea)* Tho 



Fig. 16 . — Diagrammatic Croas-sectinn of Earthworm as 
example of an Annelid Worm. Highly inagnifted. 
br, bristles ; ro/*, etelom or secondary body-cavity; g, gut; 
h, blood vessels representing the Iweinocmlo ; I, longi- 
tudinal innseles; o.c., outer circular muscles; p.p., 
parietal peritoneum; v.m., visceral muscles; v.n., 
ventral ncrvc-cord ; v.p,, visceral peritoneum. 

head is usual Jy well developed. There are several 
sets of muscles, a brain of two nerve ganglia, 
a ventral nerve cord also with ganglia, and a 
norvo collar connecting brain and cord. For 
tho first time in tho animal world a secondary 
body-cavity or ccelom appears, 
separating food canal from 
muscles and allowing indepen- 
dent action in each. Two 
groups are of main importance 
("liASs I. Tho ChaBtopoda or 
Bristle Worms (Gr. chaite, 
bristle; pous, podua, foot), in- 
cluding Polychseta (Gr. polvji, 
many) — tho Sea Worms, such os 
the lob -worm — almost without 
exception found in shallow 
water or floating in tho sea. 

They have a distinct head, with 
tentach^, eyes, and homy jaws, 
external gills, and rows of pro- 
minent bristles, and tho young 
^ago is unliko the adult ; and ^ i7._tipp«r 
OUgOChseta (Or. ohgoa, few) — • View of Bristle 

the Earthworms — distinguished Nat.size. 

by thoir terrestrial habit, lack &»*. metamerically 
of distinct hea<l, of external a'JSl 

gills, of prominent bristles, and mite, 
of a transitional larval stage. 

Class II. Hlrudlnea or DIscophora — Leeches 
— ^with oval flattened bodies, without bristles or 
external gills, but generally with a sucker at 
each end, the anterior formed by the mouth. 
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They are mostly external parasites, living in 
fresh water or on land, and feeding on thQ blood 
of snedls, fishes, or Iskrger vertebrates. A few, 
such as the rock or skate leech, are marine. 

Several classes of animals, the exact status of 
which is unknown, although they are apparently 
related to the Annelid worms, may bo men- 
tioned here. They include the Arrow worms — 
CitASS Ohfldtognatha— translucent animals, up to 
2 ^ inches long, which float in the open sea ; 
the Wheel Animalcules — Class Rotifera—mostly 
microscopic inhabitemts of fresh water, furnished 
with a crown of cilia which in motion has the 
appearance of a rotating wheel ; the Lamp 
Shells — Class Braehiopoda — molluscan-like 
marine animals in which, however, the two 
shell-valves are dorsal and ventral, and there 
are complicated mouth appendages supported 
in some by a limy skeleton ; and the Sea Mats 
--<7XiASS Polyzoa — minute polyp-liko creatures 



Fio. 18 .— -Diagrain nhowlng two Indlrldnali of 
Polyxoon Colony. Highly magnified. 

1 A, with extended, and B, with retracted, polypide ; 
a, anuB ; o, mouth ; e, ccclom. 

which form pleuit-like colonies mostly with limy 
skeletons, found encrusting sea-weed, or growing 
on rocks and stones in the sea (Fig. 18 ). 

PHYLUM Arthropoda— Jointed-llmbed Ani- 
mals (Or. arthron, a Joint ; pouSf podoa, foot). — 
Bilaterally symmetrical, segmented animals, 
with variously modified jointed appendages, 
and generally possessing a heird protective cuticle 
formed of homy chitin strengthened by deposits 
of lime. This armour makes necessary periodic 
moulting during growth. There is a dorsal 
brain, a double ventral nerve chain with ganglia, 
and a nerve ring round the gullet, connecting 
the two. They comprise many familiar and 
important classes, containing in all more than 
half a million distinct species. 

Class 1. Onychophora (Or. armx^ onuchoB, 
a claw ; pfu>roa, bearing) contains the primitive 
PeripcUus which links the Annelid worms and 
the Arthropods— ^oft-bodied, shy, insectivorous 
animals, found only in the Southern hemisphere 
and India, with caterpillar-like bodies, breathing 
by a system of traohera, and furnished with 
from seventeen to forty-three pairs of legs. The 
indistinct head bears two sensitive antennae, 
at the bases of which lie the eyes. 

Class n. Crustacea. — ^A large assemblage 
creatures most of which are aquatic. They are 


characterised by a strong ohitinous armour 
impregnated with carbonate of lime, and a 
body divided into head, thorax, and abdomen, 
all of which bear appendages, two-branohed on 
thorax and abdomen. They breath by gills, 
or directly through the skin, and exliibit great 
activity. Their development is usually in- 
direct, several larval stages being passed 
through. The Crustacea include the brine- 



shrimps or Branchiopoda ; the fresh -water 
Cladocera or water-fieas ; the minute, bivalved 
Ostracoda ; the Copepoda^ whose vast numbers 
form an important food supply of marine 
fishes, aithough some, such as the fish -lice,'* 
are parasitic ; the marine Cirripedia — barnacles 
and acom-shells. The laopoda, with body 
flattened from above downwards, include many 
marine forms, such as the wood-de8tro3dng 
Qribble (Limnoria), as well as the terreetried 
wood-lice or slaters. The laterally-flattekied 
Amphipoda, such as the shore-fleas or sand- 
hoppexB {Talitrus)^ and the fresh -water ** shrimp” 
(OcmmaruB), are abundant in the sea, and rare in 
ponds and lakes. All the orders of Crustacea 
already mentioned contain members with 
sessile eyes, but in the higher groups the eyes 
are perched on movable stalks. Such are the 
Schizopoda, small shrimp-like forms found in 
the open and the deep sea, often with phos- 
phorescent organs ; and the most fa^iar 
group of all, the Decapoda. These, characterised 
by the possession of ten wcdking legs, comprise 
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the Ma 4 ifur€tf e.g. the long-bodied lobsters, 
OTa 3 rfiBhes, shrimps, and prawns ; the Arumium — 
e.g, hermit-crabs, the stone crab (Li</iode«), and 
the robber crab (Birgue ) ; and the Bracfiyura 
— ^the short-bodied true crabs, such as the 
edible-, shore-, swimming-, river-, and land-craba. 

The remains of simple Crustacea are found 
as fossils in the oldest fossil-bearing (Cambrian) 
rooks, but the higher forms became common 
only in Cretaceous times. 

CiASs 111. Myrlopoda — 
pedes (Gr. myria^ ten thousand ; poua, podoa, 
a foot). — Land animals found in almost all 
parts of the world. They differ much in feed- 
ing habits, but in shape they have in common 
a long body with many segments and many 
pairs of logs, and a distinct head. The head 
bears one pair of jointed antennae, eyes formed 
of groups of simple eye-spots, and two or three 
pairs of jaws. The remains of myriopods have 
been found in the Old Red Sandstone rocks of 
Scotland, belonging to Devonian Age. Gentl- 
pedes have flattened bodies, only one pair of 
legs on each segment, long antonnao, a first pair 
of logs modified as poison claws, and they are 
carnivorous in habit. Millipedes pfisst^ss rounded 
bodies, two pairs of legs on each segment, short 
antennse, no . poison claws, and their diet is 
vegetarian. 

Class IV, Insects or Hexapods — Insects.-— The 
most numerous, in individuals and in species, of 



PIG. 20.— A Beetle Viewed from Below as an 
example of Insecta. Magnified, 
alngle pair of antenme ; abd, abdomen ; f.w., fore wing ; 
gni, qvfit the three pain of jaws ; hind wing; 
A, head ; I, walking lega ; f A, thorax. 

the inhabitants of the land. Their bodies are 
divided into three distinct regions — ^hoad, 
thorax, and abdomen — ^the first bearing a pair 


of feelers or antenms, three pairs of compli- 
cated jaws, and two compound, with sometunes 
additional simple, eyes ; the thorax, with three 
segments, bearing six pedrs of walking legs 
(hence Hexapoda) and, as a rule, two pairs of 
wings ; and the abdomen, of nine or ten seg- 
ments, lacking appendages. Insects breathe by 
moans of air tubes or tracheso commimicating 
with the exterior and ramifying throughout 
their bodies. Most pass through young stages 
which differ from the adult, and the degree of 
change is known as incomplete or complete 
metamorphosis. Insects are exceedingly active 
creatures, and frequent earth and air, but a 
few are aquatic and more spend a part or the 
whole of their larval life in water. Of recent 
years the class of insects has been broken up 
into a great many orders, but for convenience 
sake we mention here only the nine wide orders 
into which the members of the class are more 
frequently grouped. It must be remembered, 
however, that tho vostnoss of the study of 
insects has given rise to a distinct science— 
Entomology — an important branch of which 
devotes its attention to the numerous species 
which are harmful or beneficial to man, his 
live stock, and his crops. 

Order I. Aptera (Gr. apteros, wingless) — 
Spring-tails, brlstle-talls, &o. — Minute, wingless 
insects, with body covered by scales and haira. 
The mouth is adapted for sucking, and the 
young resemble the adults. 

Order II. Orthoptera (Or. orthos^ straight ; 
pteron^ a wing) — Cockroaches, locusts, gras»<^ 
hoppers, earwigs, leal and stick Insects. 
Forewings stiff, and often modified into covers 
which protect the hinder flight-wings. Mouth 
parts adapted for biting. Incomplete meta- 
morphosis, the young lacking wings. 

Order III. Neuroptera (Gr. newron, a nervure ; 
ptcron, a wing) — Dragon flies, caddis flies, lace- 
wing flies, may flies, termites or white ants, 
&c. — ^Two pairs of membranaceous flight-wings, 
closely meshed with nervures ; mouth parts for 
biting ; incomplete or complete metamorphosis. 

Order IV. Thysanopteru (Gr. ihumnos^ a 
fringe) — Thrips, — Minute insects with four very 
narrow wings fringed with hairs, but often with 
wings rcHluctHl or absent. There is no meta- 
morphosis, the yoimg being similar to the adult ; 
the mouth parts are adapted for sucking, and 
damage is occasionally done to com crops, 
onions, &o. 

Order V. Coleoptera (Gr. koleos, a sheath] — 
Beetles. — see Fig. 20. Forewings hard and homy, 
modified into close-fitting covers which protect 
the hinder flight -wings, these being folded when 
not in use. Mouth peurts for biting ; and 
metamorphosis complete, a larval or grub 
stage, quite unlike the adult, being succeeded 
by a quiescent pupal stage, during which the 
adult form is built up. About 160,000 species 
ore known. 
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Order VI. Hymenoptera (Or. hymens a nlem- 
brane) — Saw flies, gall flies, lohneumoii flies, 
bees, wasps, ants, &c. — ^Active, neat insects 
with four generally transparent wings, the fore 
and hind wings looking together during flight. 
The body has often a narrow “ waist,*’ and the 
females possess a sting, saw, or boring or 
piercing ovipositor. The mouth parts may be 
for biting or sucking ; and there is complete 
metamorphosis, the larv® being footless grubs. 
Between il0,000 and 40,000 species are known. 

Order VII. Hemlptera (Gr. hemi, half) — Bugs, 
water scorpions, lice, plant lice, scale Insects. 
— With four wings, the fore pair generally firm 
in texture, and used as covers for the hinder 
pair. Mouth parts fonning a jointed sucking 
proboscis. Generally no metamorphosis* 

Order VIII. Dlptera (Gr. di-ptera, two-winged) 
— Files. — With two membranous, usually trans- 
parent wings. Mouth parts adapted for suck- 
ing ; metamorphosis complete, the larvie being 
footless maggots or grubs. Some are dangerous 
carriers of disease, owing to their scavenging 
habits, as the house fly ; or owing to their 
blood -sucking propensities, as mosquitoes and 
the Tse-tso fly. 

Order IX. Lcpldoptcra (Gr. lepin, a scale) — 
Butterflies and moths. — With four largo wings 
covered with minute scales. Mouth adapted for 
sucking ; metamorphosis complete, the larva 
being a caterpillar. Of the 50,000 speckvs 
known, many are largo and brilliantly coloured. 
The silk-wonn moth is of great economic value. 

^ Class V. Arachnida. — A heterogeneous group 



Fio. 21.— A Scorpion u an example of Arachnida 
Viewed from Below. Nat size. 

ch, cheliceree : </, chewing processes borne at the bases 
of It the walking legs ; o, mouth. 


of insect-like animals in which the anterior 
segments are generally fused to form a cephalo- 
thorax with six pairs of appendages. The two 
anterior pairs are modified for seizing food, 
the first being known as chelicerao, and the 
remainder arc walking legs. The young gener- 
ally resemble the adults. The following are 
important classes of arachnids : the Scorpions 
(Scorpiontdaj)t with lobster -like claws, and an 
elongated abdomen bearing a spine with poison 
gland ; the Spiders (Araneidw), witli first appen- 
dages modified as poison fangs, and many with 
silk-secreting “ spinnerets ” ; the MitOS and 
Ticks (Acarina), with head, thorax, and abdomen 
fused, frequently with parasitic habits ; the king 
crab (Xtphomira), with horse-shoe shaped cephalo- 
thorax and abdomen ending in a long spine, 
an inhabitant of shallow tropical seas ; and the 
extinct Eurypterlds and Trilobites found os 
fossils in Palaeozoic rocks. 

PHYLUM Mollusoa— Molluscs, “Shell-flsh.”— 
Unsogmented animals with bilateral symmetry 
(lost, however, in adult gast-oropods), and in most 
a prominent shell of carbonate of lime. They 
have no jointed appendages, bub move by means 
of a muscular mass on the under surface — the 
“ foot.” Brc'atbing is by gills, as well as directly 
through the skin. There is a moderately simple 
nervous system ; and generally an ill-defined 
head, with tentacles possessing the power of 
smell, a ehiiinous band or ra<iula within the 
mouth for rasping food, and complicated eyes. 
The body is usually slimy, owing to secretions 
from nmiioroas gland -cells. Molluscs are, as a 
rule, sluggish animals, and of the 25,000 species 
scattcrotl all over the world, the majority livo 
in the sea or fresh water, although some, such 
as slugs and snails, frequent land. To man 
they are of value as food, and as fmuishing 
pearls and shells highly appreciated as orna- 
ments. They fall into five great classes. 

Class I. Pelecypoda (Gr. peUkua^ an axe ; 
poua^ podoa, a foot) or Lamellibranchiata, Bi- 



Fia. 22.— 'Side View of a living Cockle as an example of the 
division of Mollusca called PelecypodA Beduced. 

/, foot ; w, mantle ; o, ©i, two posterior openings between 
Joined mantle-flaps; s, sheU. 

valves.— The body is concealed within a shell 
having two valves, hinged by a chitinous 
ligament. There is no head, and no radula; 
the eyes are numerous but simple, set along 
the edges of the shell-forming mantle. The 
hinder portion of the mantle forms a tube or 
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siphon by which water is conducted to and 
away from the plato-liko gills. Almost all the 
6000 species known live in the sea, and include 
such forms as mussels, cockles, razor -shells, 
oysters, scallops, and the ship worm. Teredo. 

Class II. Scaphopoda (Ur. skapos, a boat ; 
poua, podos, a foot) includes Dc-rUalium, the 
Elephant’s Tooth Shell — a simple animal with- 
out distinct head, eyes, or heart. It forms a 
tubular shell open at both ends, and lives only 
in the sea. 

Class III. Solenogastres (Gr. adWi, a pipe ; 
gaaCer, the belly) — e.g, Neomenki, degenesrote 
worm -like forms lacking shell, but with rudi- 
mentary radula. 

Class IV. Gasteropoda (Or. gaater, belly ; 
pou.% podoHy foot) or Univalves. — Easily distin- 
guished by their single or univalve shell, but in 
slugs and some marine forms no shell is ap- 
parent, and Chiton and its allies bear a series 
of shell plates. The foot is flattened for crawl- 
ing ; there is a distinct head, with radula 
and tentacles, upon or at the base of which are 
the eyes. The majority of the 17,000 species 



FiO. 23.— Side View of a living Snail as an example of 
the division of Mollusca called Gasteropoda. 

/, foot- the dotted line, as in Fig. 22, shows the upper limit 
of the muscular portion m, mantle ; o, opening between 
mantle and body ; t, shell. 

known are marine, most of those, such as 
limpets, whelks, periwinkles, cowries. Chiton. 
being found upon shore rooks, whilo a few float 
in the open sea, as the sea butterflies (Ptero- 
pods). Bub over 6000 species, slugs and 
snails, live on land or in fresh water. 

ClAkS V. Cephalopoda (Or. cephale, head ; 
poua^ podoa, foot) — Cuttle-Fishes. — ^The most 



Pio. 24.— Side View of a Cuttle-fish swimming, as an ex- 
ample of the division of Mollusca called Cephalopoda. 
Reduced. 

fft fore-foot produced Into arms bearing suckers ; hf, hind- 
foot or funnel— the dotted line shows upper edge of 
foot ; nif mantle ; a, concealed shell. 

highly developed of mollusca ; with the front 
portion of the foot surrounding the head and 


proiongod into iho very characteristic “ arms ” 
bearing suckers or tentacles. The mouth lies 
ill the midst of the arms, has strong homy ja^vs 
and a radula. The distinct head bears two 
highly developed eyes. The nervous system is 
highly developed ; and the shell, except in 
tlie pearly nautilus, is buried within the body. 
Cuttle -Ashes either crawl by means of their 
anna, or swim backwards by ejecting water 
through a fimnel or siphon. All are marine 
and carnivorous. They include the extinct 
ammonit(58 and belemnites, the squids, cuttle 
fishes, octopus, the paper nautilus {Argonauta), 
an<l the pearly nautilus. 

PHYLUM Echlnodermata (Gr. echinoa, hedge- 
hog; denna, skin) — Prlckly-sklnned Animals. 




Fia. 26.— TTnder View of Common Star-fiRh as an 
example of Echlnodermata. Reduced. 

0 , mouth ; 8p, spines ; tube-feet. 


— Many familiar creatures characterised by the 
possession of a radially symmetrical body, and 
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a skeleton of limy plates or rods, apparent in 
most as projecting spines. They move sluggishly 
by means of suckor- or tube-feet actuated by a 
peculiar water-vascular system. All are marine, 
and many possess an extraordinary power of 
regenerating lost portions of their limbs or 
body. Echinoderms fall into five classes : 

Class 1. Asteroldea (Or. a8te.r^ a star; 
shape) — Starfishes. — ^tar-shape^ creatures 
with five or more arms not clearly marked oft 
from the body. The mouth is in the 


It must not be supposed that the Vertebrate 
type was developed in a day. The gradation 
of Evolution’s steps leads one to expect to find 
creatures which have only gained in part the 
full attributes of the backboned. Such animals 
we find: a group of creatures standing on the 
threshold of Vertebrata — and on this account 
grouped together as : 

PI^LUM Protoehordata (Gr. protoa, first). 
— ^Diverse animals which stand in the gap b^ 


centre of the under smface, and they 
are carnivorous (Figs. 25 and 26). 

Class II. Ophluroidea (Gr. ophi- 
auroa^ serpent-tailed) — Brittle Stars. 
— Star-shaped, with a disc-like body, 
on the edge of which are inserted five 
long, snake-like arms, covered by a 
close armour of plates. The mouth 
is on the under surface, and they feed 
on smail animals. 

Class III. Echinoidea (Gr. echima^ 
hedgehog) — Sea Urchins. — Globular, 
heart-shaped, or disc-like animals, 
covered with spines set on a limy skele- 



ton composed of ten double series of close plates, 
through half of which tube-feet project. They 
feed mainly on seaweed, which is chewed by a 
peculiar five-toothed mill — “ Aristotle’s lantern.” 

Class IV. Holothuroldea — Sea Cucumbers. — 
Sausage-shaped, mostly soft animals with limy 
skeleton often reduced to small hidden plates. 
The mouth is at one end of the ** sausage,” and 
is surrounded by tentacles, which ooUect the 
mud whence organic food is extracted. 

Class V. Crinoidea (Gr. hrmon^ a lily) — Sea 
Lilies and Feather Stars. — ^Flant-liko animals 
highly impregnated with calcareous matter with 
cup-shaped bodies from which spring delicately 
branched limy aims. Most are attached to the 
bottom by a long limy stalk, and inhabit tho 
deep sea. The mouth is on the upper surface, 
and they feed on minute animals. 

VERTEBRATES 

or 

Baokbonkd Aniscals 

So far we have discussed in brief the many 
Phyla of the lower animals. Standing in 
similar rank with these, on account of the 
affinities of its members, is the great Phylum 
which includes the remainder of living things — 
the V ertebrate or Chordate Phylum. Vertebrates 



as a whole are to be distinguished from Inver- 
tebrates by the possession of a backbone, or 
at least of a dorsal axis— the notochord — the 
precursor of a backbone. Other common 
characters are : the presence of giU-slits, if 
not in adult then in embryonic stages ; the eye 
mainly developed from the brain; the heart 


a (in A), position of future anus; (in fi), anus; 6r (in A). 
hollow brain vesicle ; (in JB), ganglion remnant of larval 
brain ; M papillie by which the larva attaches itself ; 
g (in A), single sill-pore on one side ; (in B), trellis- 
work on side of the adult gullet which develops out of 
the gill-pore of larva ; dotted lines Indicate outlines 
of muscle cells which flank the tail on either side ; new.. 
spinal cord of larva ; not,, notochord or rudimentary 
backbone of larva. 


placed towards the ventral side ; and the main 

nervous stnicturee— brain and spinal cord— on tween invertebrates and vertebrates. They 
the dorsal side. show close relationship to the vertebrate stock 
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in possessing an elastic rod-like aids — the noto- 
chord ; x>^rforations leading from the pharynx 
to the exterior — ^gill-slits ; and a dorsed nervous 
system. They include three classes : 

Class I. Hemlchordata (Or. he.m% half) — 
BcUanogloaaua, Oephalodiscuat Pfioronis, &c. — 
A miscellaneous group of small wormdike 
marine cvriimals with a reduced notochord, 
situated in most in a proboscis-like extension 
in front of the mouth. 

Ci^ss II. Cdphalochordata (Or. cephalon, the 
head) — Amphioxua or Branchioatoma — The 
Lanoelet. — Marine, free swimming, somewhat 
fish-like animals with an unse^ented body, 
but with the internal organs disposed in seg- 
mental order. The notochord runs the whole 
length of body and head. 

Class III. Uroohordata (Gr. oura, the tail) — 
Tunloates or Sea Squirts. — Marine animals 
found in all seas from shallow to deep water. 
Their ohordate characters are most distinct in 
the larval stages, which swim freely by means 
of their tail. In this the axis is formed by the 
notochord. The adults are mostly degenerate 
and fixed to the sea-bottom. They are pro- 
tected by a thick, tough test or tunic,’* 
pierced by two openings, by which water currents 
enter and issue ; within the test is a large sieve- 
like pharynx with gill-slits, and a simple tubular 
heart which reverses the blood-current periodi- 
cally. 

PHYLUM Cranlata— The True Vertebrates.— 
This great clan of the higher chordato animals, 
distinguished primarily by the possession of a 
skull and a brain, is divided into six great 
classes^ the relationships of which to one another 
in the evolutionary advance are fairly clear. 
Thus we can trace with little hesitation not 
only the gradual advance of one class from its 
lowest member to its highest, but the main 
outline of the stops whereby one class led to 
the next, by which, for example, the fish typo 
rose to the amphibian type, and this to the 
reptilian, and so on. Here, however, we can 
scarcely do more than give in most summary 
form the main characters of the six classes : 

Class I. Gyelostomata (Gr. kukloa, circle ; 
atoma, mouth) — Hag Fishes and Lampreys. — 
Primitive eel-shap^ “ fishes ” with round 
mouths ' adapted for sucking, without jaws, 
'saalea or pair^ fins, and with paired gill-pouches. 
The skeleton is composed of cartilage only. 
Hags and lampreys live in the sea, though some 
of the latter frequent fresh water. They are 
semi-parasitic, and live on fishes. 

: OlajssII. Msees — Fishes. — Typically spindle- 
shaped, cold-blooded vertebrates wholly adapted 
for an aquatic life. The influence of their habitat 
is shown in their shape — ^head, trunk, and tail 
graduating imperceptibly into each other so 
as to offer the minimum of resistance ; and in 
their muscular bodies, the muscles being ar- 
ranged ^ in flakes or myotomes, and actuating 


their swimming organs or fins. Of these the 
paired fins represent, and are therefore said to 
be homologoua with, the limbs of higher verte- 
brates. The body is generally protected by 
close rows of scales. Fishes are furnished 
throughout life with gills, which extract oxygen 
dissolved in the water, and so purify the blood. 
The majority of their senses, especially Hmoll, 
touch, and sight, are acute, though in some deep- 
sea forms the eyes are degenerate, their function 
being replaced by tactile orgems. Most fishes 
live in the open water of seas, lakes, or rivers, 
where they swim actively, but some, such as the 
globe fishes, float almost passively in the sea ; 
others frequent slioro areas, while many, such 
as the fiat fishes, are specially adapted for life 
on the sea-bottom. Their food varies much : 
shore fishes are often vegetarian, living upon 
seaweeds, but the greater number are carni- 
vorous. According to their diet they possess 
flat crushing, or sharp biting teeth. Influenced 
by the need of food or by the necessities of 
suitable breeding localities, many species per- 
form great migrations, some (e.g. salmon, eels, 
sturgeon) even moving to and fro between 
the sea and fresh water. A few bony fishes 
and sharks bring forth living young, but most 
lay enormous numbers of eggs (the cod over 
four millions annually), which are fertilised 
and hatch externally. The remains of fishes 
occur as fossils from Upper Silurian timc« 
onwards. 

The three main groups of fishes are : The 
Cartilaginous Fishes, or Elasmobranchii, with a 
cartilaginous skeleton, small enamelled bony 
(placoid) scales, and no cur-bladder or lung. 
Such are the sharks, dog fishes, skates, and 
Chimeera. The Teleostomi — including the vast 
majority of fishes — distinguished by the posses- 
sion of a more or less bony skeleton, of soft, 
circular (cycloid) scales, of a bony protection 
to the gills (operculum), and of an air-bladder, 
which often aids in purifying the blood. In 
this group arc congregated the old-faslxioned 
Polypterus, the sturgeons, Lepidosteus, and the 
true bony fishes, such as carps, eels, the salmon 
family, herrings, the cod family, flat Ashes, 
perches, and globe fishes. The third group 
consists of the highly specialised Mttd or Lung 
Fishes — Dipnoi, with skeleton partly bony, 
partly cartilaginous, cycloid scales, an oper- 
culum, and an air-bladder which acts as a lung, 
sending pxirified blood to the heart, already 
incipiently three-chambered. Such ore Cera- 
todus, Protoptorus, and Lopidosiren. 

Class III. Amphibia — Amphibians (Gr. ampM, 
double ; bioa, life).— A class of cold-blooded 
vertebrates so clearly related to fishes, and 
possessing so many characters along with them, 
that Huxley placed both in a comprehensive 
group — Ich^yopsida. Amphibians, however, 
show some advances in specialisation over fishes, 
and these chiefly in relation to the transition from 
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aquatic to terrestrial life which they exliibit. 
Thus, though most pass through a gill-broathing 
stage, adult amphibians usually possess no giUs, 
the place of gills in respiration being taken by 
air-breathing lungs. The limbs, instead of 
being mere paddles (fins), are limb-like and are 
furni^ed with digits. Unpaired fins, where 
preset, are much less efieotive swimming 
organs than the fins of fishes, and have no 
fin-rays. There are no scales, and the skin is 
slimy owing to the presence of numerous gland- 
oells—a protection from terrestrial foes. Other 
characteristics of amphibians are a three- 
chambered heart, and an outgrowth of the 
gut which foreshadows the allantoic membrane 
of foetal higher Vertebrates. Amphibians are 
represented, so far back as Carboniferous times, 
by the gigantic and often armour-plated 
Stegoeeph^ (Labyrinthodonts, <&C). Amongst 
modem amphibians are reckoned the Toads and 
Frogs, which in adult life are four-limbed, tailless, 
and gill -less ; the Newts, with tailed adults, 
often possessing gills, and frequently lacking 
hind limbs ; and the snake-like, limbless, blind, 
subterranean forms such as CcBcilia. 

CtASS IV. Reptllia — Reptiles. — ^A class of 
cold-blooded vertebrates linked backward with 
amphibia, and more intimately forward with 
birds and mammals. They generally possess a 
lengthy body, with a strong tail — the main 
organ of locomotion, four limbs, except in 
snakes and a few limbless lizards, and an 
external armour of scales or horny plates. This 
scaly protection is regularly oast or sloughed, 
either in fragments or, as in snakes and many 
lizards, as a whole. At no stage do reptiles 
possess functional gills, breathing being entirely 
by lungs. The heart shows a gradual advance 
in efficiency*^three-chambered in most, in 
crocodiles four-chambered. Reptiles lay large 
eggs, protected by a limy or membranous shell, 
and the embryos are sheltered by two mem- 
branes^the allantoia and the amnion — the 
latter a sort of water-jacket found also in birds 
and dbammals. 

Reptiles are predominantly carnivorous and 
terrestrial, but show much diversity of habit. 
Many crawl on the surface, some burrow under- 
ground, turtles and a few snakes are aquatic, 
others live in trees, and dying lizards and the 
extinct pterodactyls have in some degree oon- 
<4iuered the air. The earliest reptilian remains 
occur as fossils in Permian rooks, but in Jurassic 
and Cretaceous times they were the predominant 
inhabitants of air, land, and water. 

The' 5000 species of reptiles of the present day 
fall into five groups or orders, distinguished most 
effectively by skull characters — ^the New Zealand 
lizard-like SUi^tteria or Sphenodon {Rhyncho^ 
e$fMla ) ; the Ucards {Laceiiilia), mostly with 
semd b^eg and fbur limbs; the limbless, 
Soeled Saakei {Ophidia)^ with expansible mouth ; 
'jtbevegjetarian Tedbtses end Turtles (Cheionda), 


without teeth, and protected by a strong case 
of bones overlapped by scales of tortoise- 
shell ” ; ^ and the carnivorous, fresh-water 
Crocodiles, Alllgatofs, and Gavials (Orocodtlta), 
with long heavy skulls well supplied with teeth, 
and a long body protected by strong epidermal 
scales. 

Class V. Aves — Birds. — So closely are birds 
related to reptiles by many structural pecu- 
liarities that Iluxley united both these classes 
of vertebrates in a comprehensive group — 
Sauropsida. But the resemblances mark at 
best a far-back connection ; for the light- 
bodied, warm-blooded, superbly active birds 
have advanced for in the path of specialisation 
beyond the highest point attained by the heavy, 
cold-blooded, sluggish reptiles. Along with 
mammals, birds share the place of honour at 
the top of the evolutionary tree, and although 
these classes have specialised along very different 
linos, both probably arose in past ages from 
reptilian stock. The most striking featmes which 
birds share amCngst themselves are connected 
with two peculiar developments — their con- 
quest of the air, and their extraordinary activity. 
Associated with the former are the boat-liko 
shape of their bodies, the modification of their 
forelimbs into organs of flight, or wings, the 
hollowness, and therefore lightness of the bones 
of most, the stability gained by the high position 
of their lighter organs, such as lungs, and the 
low position of the heavier organs (the loi-ger 
muscles and digt3Btive apparatus), and the 
rigidity of skeleton gained by the cementing 
together of many of the elements of the back- 
bone and by the relationships of the components 
of the skeleton. Associated with their great 
activity is their high body temperature, ex- 
ceeding even that of mammals by 2® to 14® Fahren- 
heit, their coating of feathers which retains 
warmth while adding the minimum of weight, 
and the presence of air-sacs which supplement 
the lungs, and in many species are prolonged 
into the bones and amongst the intern^ organs. 
Possibly their song is also an expression of 
activity finding emotional outlet. The heart 
is foUr-chambered. Like reptiles, birds lay 
large ©ggs, protected by a limy shell, from which 
young, closely resembling the parent, hatch. 

But apart from their structural characters 
birds exhibit in their habits features no lesS 
distinct. Thus the majority build nests, some 
with a marvellous delicacy of design and exe- 
cution, and most rbar their young with great 
care. The varieties of shape and colouring of 
their eggs ara well known. Of aU creatures ^ey 
have most wid^y adopted the migrating habit, 
a necessity foiled upon them primarily by 
changes in food supply; and me distances 
which they dover, and the accuracy with which 
they make for atid arrive at the haunts of 
former years, arb almost incredible. 

Birds have evolved as a predottinent class 
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in comparatively recent periods. The remains 
of the earliest bird— Arch»opteryx — with 
toothed jaw, and jointed tail, occur in Jurassic 
strata, but few indeed are the fossilised bird- 
relics which are found before Tertiary times. 

Modern birds, all of which fall into the sub- 
class Neornlthes, are grouped into rumiing or 
keelleas, and keeled birds. 

Running or ...Keelless Birds (Ratltss) po^esa 
no powers of flight, but instead run rapidly, 
using their wings os air-paddles. They have 
no ridge or keel along the front of the breast- 
bone. There are few representatives — the 
African ostrich, the American rhea, the Aus- 
tralian emeu and cassowary, and the New 
Zealand kiwi or apteryx. 

Keeled Birds (Oarlnatse) include the remainder 
of existing birds, all of which possess a ridge 
or keel on the front of the breast-bone, to which 
flight muscles are attached. The 1 1 ,000 known 
species have been grouped into thirteen ordoi’s, 
mainly on account of differences in tlie structure 
of the palated bones, and on account of the 
degree of perfection of the young when they leave 
the egg. Of these orders the most familiar are 
the Colymbiformes — divers and grebes ; Anseri- 
forrnes — ducks and geese ; Falconiformes — 
birds of prey ; Galliformes — ^gamo birds ; 
Qruiform<5s— *coota, cranes, and rails ; Charadrii- 
formos — pigeons, gulls, and plovers ; Cuouli- 
formos — cuckoos and parrots ; and Passeri- 
formes — song birds. 

Class VI. Mammalia — Mammals (Lat. mam- 
fnaSf breasts). — ^The class of vertebrate animals 
to wluch man belongs, and which, on account 
of the unified complexity of its structures, 
shares with birds the summit of the evolutionary 
tree. Like birds they probably originated from 
a reptilian stock. Mammals are warm-blooded, 
but their most characteristic feature is that 
to which they owe their name — ^tbe presence 
of mammary glands which secrete milk for the 
nourishment of the young after birth. The 
milk glands may simply open on a bare patch 
of skin, from which the young lick the milk, 
as in Echidna, but in the higher mammals they 
are associated with teats, by which the young 
are suckled. Of all animals mammals alone 
are furnished with hair, although in some, such 
as whales, where warmth is retained by a thick 
lazier of blubber, the hair is reduced to a few 
bristles on the Ups. The brain is very highly 
organised; and the body is divided by a die^- 
phragm or midriff into an upper half contain- 
ing lungs and four-chamber<^ heart, and a 
lower containing the digestive apparatus. Many 
other characters mark mammals off from other 
vertebrates-— such as the presence of sweat- 
glands, of only seven neok-vertebrro (except 
in four oases), and of biconcave non-nuoleat^ 
red blood corpuscles. The differentiation of the 
teeth is also oh«?acteristio. 

Mammals are predominantly inhabitants of 


the land, but whales and their aUios occur in 
the sea, and bats have conquered the air. The 
majority aro carnivorous, but many are vege- 
tarians, and some feed only on insects and other 
invertebrates. To man they are of the utmost 
value, for not only do they furnish him with 
abundance of food supply and of raiment, but 
their adaptability to domestication Ughtena 
many of his heavier toils. 

Mammals faU into three great gaoups : 

Sub-Class I. Prototherla, Ornlthodelphla» or 
Monotremata. — Primitive egg-laying mammals, 
with mammary glands simply opening on a 
bare patch of skin, a comparatively simple 
brain, and a blood temperature of only 25* to 
28® C. They include the Porcupine Ant-eater — 
Echidna, and the Duck-bill — Omithorhynchus. 

Sub-Class II. Metatherla, Dldelphla, or 
Marsuplalla, with premat m-oly-bom young which 
aro nourished after birth in a pouch or marsu- 
pium provided with teats, with a brain with 
or without simple convolutions, emd a blood 
temperature of 32® to 36® C. Such aro opossums 
and bandiooots, wombats, phalangers, and 
kangaroos. 

Sub-Class III. Eutherla or Monodelphla* with 
young vitally connected with the mother before 
birth by an allantoic pleiconta, and after birth 
able to suck, with a highly developed and con- 
voluted brain, and a blood- temperature of 35* 
to 40® C. Into this sub-class f^ the majority 
of mammals, grouped in nine orders. 

Order I. Edentata (Sloths, Ant-eaters, &o.).-— 
Often altogether locking teeth, and always 
without median teeth and enamel on the teeth. 

Order II. Slrenla (Dugongs and Manatees). — 
Adapted for aquatic life, with flippers and 
fluke-like tail, a rounded skull, and teats on 
the breast. 

Order III. Cetacea (Whales and Porpoises). — 
Large marine mammals with flippers and fluke- 
like tails, an elongated skull, and teats placed 
far back on the body. 

Order IV. Ungulata (Hoofed Mammals). — 

Long-limbed, active mammals with the tips of 
the digits on both feet protected by a hoof* 
They include the elephants, odd-toed ungulates 
(Pefiasodactyla), such os horses, rhinoceroses, and 
tapirs, and even-toed ungulates (Artiodactyla)^ 
such as the hippopotamus, pigs, camels, deer, 
cattle, and giraffes. 

Order V. Rodentla (Rodents).— -With chisel, 
shaped front (incisor) teeth— hares, rabbits, 
squirrels, rats, and mice, beavers, and porcupines. 

Order VI. Carnivora (Oari^vores). — With 
strong cutting and holding teeth, the eye-teeth 
or canines being large and curved, and with 
sharp powerful curved claws— cats (lions, tigers, 
leopards, &c.), dogs (wolves, prairie dogs, &o.), 
bears, weasels. Seals and sea-lions are specially 
adapted for life in the sea, their limbs being 
modifled into flipper-like organs. 

Oedbb VIZ. Insoetlvora (Insectlvores). — Small 
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land mammals with sharp-odgod back -teeth, 
adapted for inseotivorous diet, often having a 
flexible highly-sensitive snout, and a brain of low 
mammalian order. They include moles, shrews, 
and hedgehogs. 

Order VIII. Chiroptera (Bats). — ^Flying mam- 
mals resembling insectivores in the simplicity of 
their brains, and in the character of their teeth, 
but with the forelimbs modified into wings, a fold 
of skin being stretched over the much lengthened 
fingers, and hence along the arm to tlie shoulder. 

Order IX. Primates. — Large-brained mam- 
mals, with long limbs, forward-looking eyes 
surrounded by bone, five fingers and toes, some 
with nails, the big toe and thumb so set as 
to grasp against the remaining digits (except 
the big toe of man, and the thumb of marmosets). 
Most primitive of the primates are the lemurs, 
small furry monkeys with fox-like faces. 
Amongst the higher or anthropoid monkeys, 
oheuraoterisod by much greater brain develop- 
ment, by the setting of the eye in a complete 
bony cup, and the sideways touching of the front 
teeth, are the New World monkeys (Platyrrhina), 
such as the marmosets and American monkeys ; 
the Old World monkeys (Catarrhina), such as 
the African baboons, the sacred In^an apes, 
the chimpanzees, orang, and gorilla ; and most 
highly developed of all, distinguished by his 
erect gait, fine forehead and brain, and mental 
development — ^Man. 

SOME GENERALISATIONS REGARDING 
ANIMAL LIFE 

The observed and recorded facts regarding 
the structures and lives of animals form the 
raw material of the philosophy of zoology. 
Far-seeing minds have select^ from this 
indiscriminated mass of knowledge here a fact 
and there a fact which, brought into juxta- 
position, have given them a glimpse of wider 
truths underlying the seeming irrelevancy, and 
enabled them to bring from confusion order. 
Those wider views are embodied in the ideas, 
hypotheses, theories, and generalisations which 
endeavour to crystallise the so-called ** laws ” 
of organic nature, and to demonstrate the unity 
which, it must be assumed, underlies all the 
manifestations of life. In earlier chapters of this 
article there have been indicated some of these 
^ generalisations, such as the idea of the Recapitu- 
lation of emoestral evolution in individual de- 
velopment, and that of the upward progress of 
life associated with the increasing differentia- 
tion and integration of parts. Here we shall 
discuss briefly some of the theories to which in 
recent years moat attention has been directed. 

H 0 r 6 dlty*-*-*Hcredity expresses in a word the 
most pat^t relation^ip between parents and 
j^geny-^that the offspring resembles in parti- 
jdiilar itM parents and forebears, and in general 
to which it belongs; in well-worn 


phrase, that “ like begets like.** The reason of 
this hereditary resemblance, lies in the fact that 
the aex-oells from which ecbch individual springs 
are not the creation of individual parents, but 
are handed down in imbmken line through 
succeeding generations — a phenomenon known 
as the ** continuity of the germ plasm.** The 
offspring, then, is not an isolated product, but 
is simply a scion or sideshoot of a long line of 
ancestors. Heredity is the total inheritance 
with which a new generation starts, before out- 
side influences have begim to tell upon it. 
Clearly both parents, themselves the com- 
position of a long heritage, contribute most 
(the proportion is one half) to the “ inheritance ’* 
of their progeny, but the contributions may be 
expressed in various ways. Thus in one or all 
of its charcbcters the offspring may take after 
one of its parents only : it may have its father's 
eyes, or its mother’s hair (exclusive inheritance) ; 
or the parental characters may bo obviously 
compounded, as in a piebald fool bom from 
self-coloured parents (particulate inheritance). 
In other cases there is a subtle mingling of 
features, as when from the crossing of long- 
oared and sliort-eared rabbits a breed with ears 
of intermediate length results (blended inheri- 
tance) ; and in yet other coses the children in 
nowise resemble their parents, but “ throw 
back,'* to some more or less distant ancestor, 
as in the indiscriminate interbreeding of domes- 
ticated rabbits of different colours, when an 
ultimate result is the production of a grey coat 
similar to that of the ancestral wild rabbit 
(reversion). Finally the offspring, freeing itself 
from ancestral infiuenoo, may develop a new 
character of its own. This, a type of varia- 
tion known as discontinuous variation, freak ” 
or “sport,” may more properly be discussed 
in the section following — on Variation. 

Of the various theories which have been 
adduced to explain the appearance of parental 
characters in the next generation, that known 
as the Mendelian hypothesis, or Menddism, has 
gained wide support. Mendel discovered in 
1865, and many e^erimenters in recent years 
have added additional proof, that in certain 
oases certain characters (unit characters) of 
parents do not blend in theoffspring. So when two 
Mendelian parents are crossed the first “ hybrid 
generation resembles one of the parents onl^m-* 
the chajraoters of the other remaining latent 
or “recessive.” But when the “hybrids” 
are crossed amongst themselves a marveUous 
result is apparent, for the second hybrid gener- 
ation exhibits in their purity the Averse 
oharacters of the two grandparents, and these 
characters appear in definite proportions of the 
progeny. This strange result is explained by 
the hypothesis of segregation: that the unit 
chara^rs are “ segregated ** in different groups 
of germ-cells in the first hybrids, and that in 
the crossing of these hybrids the unit characters 
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rearrange themselves according to the physical 
laws of ohanoo grouping. Mendolian inheri- 
tance has been proved for a considerable number 
of animals— rabbits^ rats, mice, farmyard 
fowls, canaries, silk worms, beetles, &o., and 
for many plants ; but it is doubtful whether 
it is of general application. 

Variation. — In the preceding section the 
resemblemce which persists between generations 
has been emphasized — ** like begets like.” 
But at the same time it must not be forgotten 
that the children of the same two parents, not- 
withstanding that they draw their inborn 
characteristics from the same ancestral line, 
never resemble each other in all the details 
of feature, stature, and temperament. Heroin 
is variation. 

The variations most obvious to the casual 
observer are those embodied in changes of 
stature, of bulk, of length or number of various 
parts (meristio or quantitive variation) ; but 
the less patent mental qualities, the chemical 
composition of tissues and such like, are also 
liable to vary (qualitative or substantive varia- 
tion). In general, however, all variations fall 
into ono or other of two groups — ^they are either 
continuous or discontinuous. 

CorUimtoua Variation. — A name for the all- 
pervading type of variation exhibited in little 
differences, up or down, in the characters 
derived from parents or race. Such differences 
are universal, for careful observation and exact 
measurement applied to the same structure in 
many representatives of any species of animal 
show that the structure varies between a 
highest and a lowest limit. It has a rango of 
variation ; and this variation is continuous in 
that we can trace a gradual, step by step, 
divei^enoe from the normal up to and down to 
each limit. 

Diaoontinwoua Variation . — ^Hero wo can trace 
no such gradual development of the variation. 
The new ohcuracter appears suddenly, without 
wcuming, as it were : it is a “ freak,” a “ sport.” 
A crab may have a double pair of pincers, a 
starfish an extra arm, the progeny of horned 
cattle may be polled — ^without horns, and so 
on. The importance and interest of discon- 
tinuous variation lies in this, that many of the 
sj^rts or mutations which arise discontinuously 
are permanent acquisitions which are passed 
on from one generation to another. 

Voriationji are of significance not only from their 
own immediate point of view, but also because 
of the effect they exercise upon the organism 
as a whole. An animal acts as a unified orgwism, 
and it is natural to suppose that variation in 
one organ or function must induce a related 
variation in associated organs or functions. 
Such interlocking variation Is termed correlated 
variation. 

Much is still obscure, however, regarding the 


ooourrenoe of variability. It used to be held 
that domesticated animals and plants were 
more liable to changes in character than their 
wild relatives. And although this opinion is 
probably erroneous, it would appear that 
certain conditions — such as great fidteration in 
the environment of animals or plants, or certain 
qualities of climate — stimulate increased varia- 
bility. Further, it has been shown in some 
cases that variation is more rife in the younger 
than in the older stages of €ui animal*s existence. 

Variations sure either impressed upon an 
organism by its environment, or are the expres- 
sion of subtle chemges in the germinal cells. In 
the former case, such as the darkening of the 
human skin by the sun, they develop during 
the creature’s existence, and are merely, as it 
were, surface imprints which affect the individual, 
but not its progeny. In the latter case, they are 
expressions of a radical change within, and are 
so interwoven in the very nature of the organism 
that they become part and parcel not only of 
the individual in which they first appear, but 
of its offspring also. Of the final cause, or of 
the means of such germinal changes, we are 
entirely ignorant. 

The Response to Environment. — So vital is 
the responsive power of organisms in the develop- 
ment of life that it cannot be dismissed in a 
word. It stands along with the inheritance of 
ancestral and racial characters as a guiding 
power which has moulded the forms of plants 
and animals, and has determined the paths of 
organic progress. But environment in this 
connection must be taken in its widest sense, 
as including not only the inorganic surround- 
ings with which an animal comes in contact, but 
its animate associates as well. 

We have already soon in the simplest animals, 
such as Amosba, that the proxixnity of a 
deleterious substance causes an immediate 
reaction — ^t-he retiral of the Protozoon. Now it 
seems to be on inherent property of protoplasm 
that a stimulus often repeat^, and always 
calling forth a response, finally induces in the 
protoplasm a counter effect which is more or lees 
permanent. And herein lies the importance 
of organic response. It is a familiar fact that 
continued manual labour renders the skin of 
the hands thick and homy, or that the muscle 
which is repeatedly exercised bocomee on th.% 
account more firm, larger, and more efifioiont. 

A wide survey of animal life gives us the 
same impression of adaptation to the demands 
of environment. Creatures whose habits lay 
them specially open to the attacks of enemies 
ore protected by thick coats of armour, by 
close-set bristles, by the secretion of poisonotis 
slimes, by colouring which renders them incon- 
spicuous. Flying animals are furnished with 
wings, of very dffferent origins, and are built so 
as to offer the least resistance to the air; 
arboreal creatures have prehensile stmetures; 
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land animals possess long limbs for progression ; 
the inhabitants of the waters^ even when they 
belong to groups so different as whales, seals, 
and fishes, are torpedo-shaped, so that they may 
penetrate their heavy surroundings with ease, 
and have paddle-like swimming organs. Such 
adaptations, and the animal world teems with 
them, we look upon aa manifestations of the 
response to environment. 

Direct experiments have shown how immediate 
in some oases is the effect of changed cirexun- 
Stances. Caterpillars fed on food plants different 
from their usual diet may change in colour, 
and may even develop into butterflies in which 
the coloration differs from that of the ordinary 
imago. Differences of temperature and of 
moisture also produce unexpected effects, as in 
the potato-beetle (Lepttnotarm), in which Pro- 
fessor Tower discovered that females subjected 
to moist conditions produced a majority of 
diurk-coloured (molanio) offspring, whereas dry 
conditions induced offspring in which pigmen- 
tation was lacking (albinio). 

But the effects and importance of organic 
response cannot be better exemplified than in 
the behaviour of man under certain diseaso 
conditions. In the cases of such diseases os 
scarlet-fever, chicken-pox, small-pox, measles, 
and others, one effect of the attacking organism 
is to cause a counter stimulation in the system, 
with the result that ‘‘ anti-bodies ** inimical 
to the disease are formed in the blood. These, 
should they conquer the disease, still remain 
in the human system and retain their effective- 
ness, with the result that the person affected 
is immtme from the specific disease against 
which the anti -bodies have responded. 

The ultimate value in racial development of 
this remarkable power of response in organisms 
will bo more clearly shown in the succeeding 
remarks on Evolution. 

Evolution — The Origin of Species. — ^The idea 
of evolution in the world of nature is no new 
idea, although only recently has its full import 
been grasp^, Tho significance of this con- 
ception of a gradual unfolding of life from 
lowly simple stages, by slow advancing steps, 
to highly complex stages, may best be grasped 
by a glance at the opinions which it has sup- 
planted. To Linnieus and his disciples life was 
no orderly progressive march. The forms of 
life—species— were to him definite entities 
which from time immemorial had been, and to 
all time would be, the fixed invarying beings he 
regarded them. Tliey were the results of a 
Special Creation which had planted them 
complete and final upon the earth. True, a 
species hod offspring, but for the offspring the 
path was determined ; for to all generations 
{t could never depart from the parent’s road. 

V How different from this inelastic view of life 
and its functions id that of evolution. Even in 
fifth century B.c. Empedocles, ** the father 


of the evolution idea,” had suggested that the 
four elements, played upon by love and hate, 
yielded plants and anim^, some of which were 
successful and survived. In the following 
century that fine observer, Aristotle, with 
remarkable insight, held that nature was a 
unified development in which living things 
formed a continuous line of descent which in 
the beginning had sprung from inanimate 
matter. The evolution idea foil on good soil, 
and, in spite of the Linnean dogma, many of the 
eighteenth -century naturaliste, notably Erasmus 
Darwin and Buffon, sought in the action of 
environment, the struggle for existence, natural 
selection, and isolation, vague keys to the causes 
of variation in living things. Bo were fore- 
shadowed the great truths which Lamarck and 
Charles Darwin and their successors wore to 
place on a more firm basis. 

In the chapter upon “The Development of 
the Race (p. 799) there havo already been 
discussed tho evidences which, taken together, 
indicate that life is a gradual development i 
that the animals which people tho earth are 
connected with each other in long lines of 
descent, so that no matter how different they 
may appear, all living things are blood relations 
descended from simpler and still simpler 
ancestors. Further, in examining in the earlier 
sections of the present chapter tho powers of 
inheritance and of variation possess^ by the 
organism, and the responses which it makes to 
environment, wo have soon the working factors 
upon which evolution depends. The ground 
being thus cleared our remaining remarks may 
be devoted to the summarising of tho two main 
theories which endeavour to explain the actual 
working of evolution in nature — those of Lamarck 
and Darwin. 

Lamarckism, — Lamarck’s theory of evolution 
lays stress on the organic response to environ- 
ment. By use an organ increases in efficiency, 
through disuse it degenerates. Therefore a 
creature had simply to determine to use an 
organ whose development was necessary, and 
the organ, responding, would develop to suit 
tho need. Such development, however, would 
obviously affect only the individual concerned, 
but Lamarck’s theory went further. It held 
that such “ acquired characters,” if sxifficienUy 
impressed upon tho individual, were directly 
transmitted to the offspring : that the gain of 
the individual was the gain of the race. 

This assumption is the great weakness of 
Lamarckism. For though experiment after 
experiment has been made no satisfactory proof 
has evOT been forthcoming that ** acquired 
characters ” are transmissible from one genera- 
tion to another. Consequently the theory has 
fallen into abeyance. 

D 0 rmm*sfn.— Darwin’s theory of evolution 
laid stress on the fact of variation. All animals 
in nature produce far more offspring than can 
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possibly find food. In a single season a fcmalo 
^cod spawns on an average 4,398,700 oggs. 
Obviously all cannot survive to a mature age ; 
and the resulting contest for food and survival 
is the struggle for existence.” But in deciding 
which shall perish and which shall survive, 
nature comes into play. For, since variation 
is a fact, all the olTspring are not alike, and 
those which are crushed out of existence are 
those whose variations fit them loss than their 
brothers and sisters for the capture of food or 
for escape from enemies. So “ natural selec- 
tion ” determines the survivors in the “ struggle 
for existence,” and determines what variations 
shall bo perpetuated. The organism here is 
passive, and new forms are simply those which 
have escaped Nature’s pruning knife. In 
liamarckisin, on the other hand, new forms wero 
the direct outcome of the organism’s activity. 

But, though Darwinism may explain the 
origin of some new species, it too has its difli- 
culties. Tho small fluctuating variations postu- 
lated by Darwin must in many cases be so 
insignificant in their beginning that they cannot 
one way or another affect the creature’s chances 
of survival. Indeed many variations have been 
preserved and perpetuated which can have no 
influonco, so far os we can see, in the struggle for 
existence. A single example will illustrate tlw 
point ; one family of two -winged flies is divided 
into great groups according to whether one or 
two bristles are present on the fore part of 
tho thorax, or whether there are three or four 
bristles on the hind part. Such distinctions 
seem trivial from tho point of view of utility, 
and yet they have been perpetuated in largo 
numbers of species. 

Wo are forced to the oonoltision, then, that 
neither of the groat theories of the origin of 
species altogether meets the requii’cmcnts 
demanded of it. Each no doubt contains a 
germ of the truth ; but while we admit tho 
great fact of Evolution, and the gradual develop- 
ment of life from more simple to more complex 
forms, we are still far from a full knowledge 
of the working methods by which Nature 
guides evolutionary progress. 

COURSE OF READING 

fi.The study of animals ought in the main to be 
a practical study. The zoologist is a person 
interested in animals, and not in books about 
animals. And yet it is necessary that the 
worker should be able to gain with rapidity 
the fundamental facts on which that branch of 
the science which particularly appeals to him 
is based. Recourse in such a case can only 
be had either to a practical teacher or to books. 
The difficulty with both is similar, for neither 
can the knowledge of one person nor the compass 
of a single book cover all the points that crop 
up in the min^ of the many mqmrers, each 
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pursuing his own line of interest. Tho earlier 
pages of this article must be taken as furnishing 
simply a skeleton of zoological science. The 
worker who would clothe these bare bones of 
essentiAl facte with the rich drapings of know- 
ledge dependent on aesociatod observations, 
experiments, arguments, and controversies, must 
Hcaroh in other fields. In the pages that follow 
some guidance is given to such enthusiasts, each 
according to his kind, so that along any parti- 
cular line of investigation the inquirer, instead 
of floundering amongst majBses of unknown 
books, may place his hand directly upon such 
as will further his investigation. 

I. Natural History for the General Reader,— 
The greater munbor of people look upon natural 
history as a mild interest rather than as a 
definite hobby. For such the casual obser- 
vatioi\8 which enliven a country walk or season 
a summer holiday form the acme of zoological 
ambition. Noverthelosa the fact casually ob- 
served forms part of the general scheme of life 
and fills its own definite place in the interpre- 
tation of a life-story, or in the march of tho 
season’s activities. To place the fact in its 
general relationshiii may be the work of many 
continuous observations, and this method of 
testing from experience is alwaj^ the best ; 
yet the difficulties involved are often insur- 
mountable, and the inquirer is compelled to 
itirn to the observations of naturalists better 
endowed than he with opportunity, leisure, or 
poraoyeranco. 

(a) DisotrusivK Natural History. — There 
are many pleasant paths along which such a 
seeker after truth may travel, his own inclina- 
tion being the finger-post which indicates the 
most suitable way. Thus guided, he may 
browse amongst tho nature studies of men 
whose close contact with living things is ap- 
parent in their evei-y page, and who novortha- 
less weave a romance around the bore facts of 
life. Most famous of these is Gilbert White, 
whoso NaiuraZ History and Antiquities of 
Sdhome in the County of Southampton (1788), 
contains a series of letlors dealing quaintly 
with the creatures of his own parish. Opie 
seems to catch the essence of the open aiir in 
the breezy descriptions of Richard Jefferies 
(1848-1887) in his The Qamekeeper at Home, 
Wild Life in a Southern County, The Amateur 
Poacher, and other works ; or in the graceful 
moralisings on nature of Henry Thoreau (1817- 
1862). Such discursive books are legion, and 
only a few which may stand as types need bo 
indicated: such are Charles Kingsley’s Water 
Babies; P. H. Gosse’s Romance of Natural 
History ; Grant Allen’s Vigrwttes from Nature ; 
The Evolutionist qt Large, Falling in Love; 
P. Robinson’s treatment of myth and poets’ 
fancies in The Poets^ Birds, The Poets" Beasts, 
The Poets" Insects; the interpretive works of 
W. J. Lonft^^Beasts of the Field, Fowls of the Air, 
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School of the Woods, Sto. ; the more soientiilc 
treatment of J. Arthur Thomson in his charming 
and comprehensive The Wonder of Life, or of E. 
Bay Lankester in his series of Essays from an 
Easy Chair, 

(6) Seasonal Natural History. — The 
casual observer or the beginner may, however, 
desire that some more evident thread should 
link together the daily facts for him. He could 
not do better in such a case than take nature 
herself ^for guide and, following her ways, 
traoe the ebb and flow of life throughout the 
year. Assistance may be had from such books 
as : L. C. MialFs Round the Year ; Herbert 
Maxwell’s Memories of the Months ; J. Arthmr 
Thomson’s excellent Natural History of the 
Year 9 or his suggestive and more recent 
Biology of the Seasons ; and the charmingly 
written and illustrated volumes on The English 
Year— Spring, Swmmer, and Autumn and Winter, 
by Beach Thomas and Collett, in three volumes, 
just published. 

(c) Naturalist Travellers. — Becords of 
travel in foreign lands and seas form another 
gathering point of general interest, the narra> 
live of personal encounter with unknown or 
rare animals having an appeal unfortunately 
denied to new facts concerning familiar animals. 

Typical examples of such works are : A. K. 
Wallace’s Malay Archipelago, Tropical Nature, 
and Island Life ; H. W. Bates’s Naturalist on 
the Amazons ; S. J. Hickson’s A Naturalist in 
North Celebes ; C. M. Woodford’s Naturalist 
among the Head-hunters ; S. W. Baker’s Wild 
Beasts and their Ways ; Reminiscences of 
Europe, Asia, Africa, and America ; W. H. 
Hudson’s The Naturalist in La Plalg ; or, 
dealing in particular with travel by sea, Charles 
Darwin’s Voyage of the “ Beagle,'^ Wyville 
Thomson’s The Depths of the Sea, H. N. Mosley’s 
Naturalist on the “ Challenger,^* and A. Alcock’s 
A Naturalist in Indian Seas. 

(d) Holiday Books. — Still another path to 
knowledge lies before the general observer. It 
is for many opened up only once a year, and just 
for the few short days of the summer holiday. 
Then new facts and new animals crop up with 
wondrous frequency, stimulate the desire for 
names and information, and cry out for some 

'book which will ^solve all problems. Such, 
perhaps fortunately, is not to be found, but 
some holiday books are suggested hereafter in 
the section dealing with ** Books for Collectors.” 

II* Oensrid Zoology. — To the serious student 
anxious to get to grips with his subject, to gain 
as rapidly and effectively as may be a bird’s- 
eye view of the science of zoology in its many 
ramifications, the guidance so far given must 
seem the veriest d^ottantism. He requires a 
l^k wholly devoted to the subject, unliampered 
iy unnecessa^ detail which might lead him 
the main path or might befog his per- 
pf the guiding truths *, wherein, more- 


over, the often slip-shod narration of the casual 
observer is replaced by the reasoned arrange- 
ment of the scientist. It is not implied that 
these requirements can be met only by a work 
of dry-ae-dust stylo, though some, with Grant 
Allen, ” prefer their science and champagne as 
dry as they can get them.” Therefore for the 
convenience of readers who from different 
starting points, and with different objects in 
view, wish to survey the field of general zoology, 
we have separated this division into three 
sections : the first, or Introductory, containing 
books which cover the field in simple and 
readable fashion; the second, or Text-hook 
section, containing a selection of formal text- 
books which present their matter without 
waste of words; and the third, or Reference 
section, including more ciimbrous treatises 
which cover the whole field in a manner so 
complete as to render their assimilation as 
a whole impossible, but which must never- 
theless be referred to in advanced general 
study. 

(a) Introductions to Zoology. — ^Amongst 
the most valuable, because most simple, of the 
elementary books are : A. B. Buckley’s Life 
and Her Children, and Winners in Life's Race, 
The former deals with baokboneless or inver- 
tebrate animals, the latter with vertebrates, so 
that taken together they give a conspectus of 
the whole animal kingdom eminently suited for 
youthful beginners. J. Arthur Thomson’s The 
Study of Animal Life pays special attention to 
the great general truths which peep out in the 
lives of animals, while Zoology, an Elementary 
Text-book, by A. E. Shipley and E. W. MacBride, 
is in great part devoted to the discussion of the 
animals themselves and their parts. 

Apart from Thomson’s Study, abo vomentioned, 
several works lay special stress on the life 
activities of animals. Amongst such may be 
taken as typical : C. Lloyd Morgan’s Animal 
Biology ; T. Jeffrey Parker’s Lessons in Ele- 
mentary Biology ; F. W. Gamble’s Animal Life ; 
J, F. Abbott’s The Elementary Principles of 
General Biology ; P. Chahners Mitchell’s Child- 
hood of Animals ; R. Groos’s The Play of 
Animals; W. P. Pycraft’s The Courtship of 
Animals, 

(b) Text-books. — ^Under this heading are 
inoluded formal expositions of zoological science, 
such as are prescribed for the ordinary degree 
pass examinations in our universities and 
similar institutions. It must be kept in mind, 
however, that a knowledge acquired from read- 
ing alone, unsupplemented by actual obser- 
vation and experience of the main types of 
animal life, is certain to fall short even of moderate 
requirements. To rectify the tendency to 
bookish zoology, students should consult and 
make use of the guides to practical zoology 
mentioned below in section (d). 

In Zoology, by A- 8. Packard, hints are given 
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0 B to practical work to accompany the reading 
of the text; the Text-book of Zoology^ of T. J. 
Parker and W. A. Haswell, is a clearly expressed 
work in two volumes. J. Arthur Thomson’s 
Outlines of Zoology (5th ed.), contains the 
eisaeniied facta well arranged and compressed 
into a single volume. It is a favourite text* 
book. While for the student who would 
master the subject in greater detail is Adam 
Sedgwick’s A Student's Text-hook of Zoology^ 
in three volumes, a work of great value, wherein 
the latest knowledge concerning animal struc* 
turo and general habits has been embodied, 
and special attention has been paid to the 
enumeration of genera, and to their relegation 
to families and more comprehensive groups. 

(c) Books of REFEaBNon to General 
Zoology. — ^H erein two types of works fall — 
one set more fitted for the student, the other for 
the general reader. The first comprises such 
volumes as form in reality glorified text-books, 
and includes : The Cambridge Natural Hiatory^ 
edited by S. F. Harmer and A. E. Shipley, 
the ten volumes of which form a readable account 
covering the whole animal kingdom in con- 
siderable detail. More special in treatment is 
E. Ray Lankester’s A Treatise on Zoology^ 
still incomplete, in spite of the publication of 
many volumes. It is furnished with moder- 
ately full bibliographies. In these two fine 
series the description of each section of the 
animal kingdom has been contributed by an 
expert specially qualified, and the volumes, 
each of which deals with a definite group or 
groups, can be purchased separately. Refer- 
ence should also be made to the zoological 
articles in the EncydopoBdia Britannica. Foreign 
treatises with a somewhat similar bearing are : 
TraiU de Zoologie Conerdte, edited by Yves 
Delage and E. H6rouard, a work unfortunately 
incomplete in spite of* the publication of live 
volumes, but distinguished by the clearness of 
its description and diagrammatic illustrations, 
by its attempt to indicate the leading character 
of each genus known, and by its bibliographies ; 
and Bronn’s Klaesen und Ordnungm des Tier^ 
reichs, a huge work commenced in 1859, parts 
of which are still being issued. Perhaps one 
ought to mention here also, although its appeal 
is rather to the expert worker at defined groups, 
the invaluable and monumental Das Tierreicht 
edited by F. p. Schulze, in course of publi- 
cation by FHedlander A Son, in the parts of 
which are to be found specialist acoormts of 
small sections of the animal kingdom, with 
descriptions of all the species recognised. 

In addition to the student’s volumes men- 
tioned above are a number of reference works 
whose appe^ is more to the general reader. 
In them less attention is paid to minute struc- 
tural detail and more to habits and the interest- 
ing facts of life, while a greater proportion of 
space is devoted to the more ** popular ” groups 
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of animals. Amongst such are The Royal 
Natural History (5 vols.), edited by R. Lydekker ; 
The Riverside Natural History (5 vols.), edited 
by J. S. Kingsley; Cassell’s Natural History 
(6 vols.), edited by P. Martin Duncan; and 
Brehm’s Thierleben, an exceedingly useful 
Germcui work in ten volumes in the more recent 
editions. These works view the subject from 
a systematic point of view, treating each group 
by itself in sequence of natured order, beginning 
with the highest and ending with the lowest 
or vice versa. But this method is avoid^ in The 
Natural History of Animals (8 half volumes) by 
J. R. Ainsworth Davis, where a classification of 
activities rather than a classification of animals 
is adopted ; and in the Book of Nature Study, 
edited by J. Bretland Farmer, which aims 
particularly at supplying information and 
guidance to teachers of nature study. 

(d) Guides to Practical Work.— -It has 
already boon insisted upon that the reading 
of zc^ological works is only half a training, which 
must be supplemented by actual observation 
in the open, and by the examination and dis- 
section of the structures of at any rate the 
outstanding types of the animal world. The 
help of an expert teacher is in the latter case 
little short of indispensable, but some progress 
can be made by following the directions of 
such books as are here mentioned. Perhaps 
it will meliorate the disappointment which is 
almost certain to cloud the beginneis early 
efiorts, to promise that dissection is not an 
eesy thing : long practice is necessary before 
the hand gains its cunning, the parts shown 
and named so clearly in diagrams appear never 
to bo in place in the actual dissection, and, 
unfortunately, many now and cumbrous names 
must be moroorised. Perhaps, since the would- 
be practical student must break himself in, 
as it were, to now methods and close attentive 
work, he had bettor, with this end in view, 
begin with one of the many monographs which 
describe a single creature with minute thorough- 
ness. Such may bo exemplified by The Cock'* 
roach, by L. C. Miall and A. Denny ; The Frog, 
an Introduction to Anatomy and Histology, 
by A. Milnes Marshall ; or any one of the 
excellent volumes on marine typos, published 
at the instance of the Liverpool Marine Biology 
Committee, and including treatises on Ascidia 
(sea sqmrt), Oardium (cookie), Echinus (sea 
urchin), Plaice, Patella (limpet), Arenicola 
(lob worm). Cancer (edible crab), and several 
others. Other introductory monographs are 
T. H, Huxley’s The Crayfish ; Wilder and Gage’s 
Anatomical Technology as (Applied to the Domestic 
Cal; and Mivart’s The Frog^ and The Cat, 
an Introduction to the Study of Backboned Animals, 
especially Mammals. The recognition and 
mastery of the structures described and figured 
in any one of these volumes will put the student 
in position easily to carry out on elementary 
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oonrse of praotioal work on familiar types of 
anixnetlB. For guidonco he may lean upon 
Huxley and ^artin’s A Course of Elementari^ 
Instruction in Practical Biology yrevised edition) ; 
Milnes Marshall and Hurst’s A Course of Practical 
Zoology ; T. J. Parker’s Zootomy ; with the 
assiatanoe, perhaps^ of the very helpful illus- 
trations in G. B. Howes’s Atlas of Practical 
Elementary Biology^ or in W. K. Smith and 
J. S. Nomell’s Illustrations of Zoology, Ad- 
vanced students anxious to tackle the finer 
problems of structure by moans of thin sections 
for examination by microscope will find useful 
guides to the killmg, preserving, section-cutting, 
staining, and mounting of various types of 
animals and tissues in C. O. Whitman's Methods 
of Research in Microscopical Anatomy and 
Embryology^ or in A. B. Lee’s invaluable 
Microtomists' Vade-Mecum (latest edition). 

111. Collectors’ Books. — Of the paths which 
lead to the naturalist’s highest goal, a wide 
sympathy with nature, none is more often 
trodden than the narrow way of the collector. 
The instinct of gathering is common to child 
and adult aliko, the miscellaneous gathering of 
the one soon leading to the discriminate collect- 
ing of the other. A few hints as to the books 
best adapted for collectors of difierent degrees 
may settle an occasional difficulty or help to 
brighten a holiday ramble. Perhaps we should 
add that we use the description “ collector ” in 
a wide senso to include the naturalist who 
wishes simply to discover the names of the 
creatures he observes, as well as he who, in 
addition, desires to hoard thorn. For the 
former, with his more catholic tastes, the titles 
of a few general holiday books are given. 

(а) Holiday Books. — The country holiday 
demands such books as The Out-door World, or 
Young Collector's Handbook, by W. Furnoaux, 
oy Life in Ponds and Streams, by the same 
author ; J. G. Wood’s Common Objects of the 
Country ; J. E. Taylor’s Hcdf Hours in Green 
Lanes, or one of the many similar books which 
have appeared of recent years. 

The seaside holiday is well supplied with 
guidance : Charles Kingsley’s Olaucus ; P. H. 
Gosso s Naturalist's BasMes in Devonshire, or 
for more advanced observers, his Manual of 
Marine Zoology (2 vols.) ; J. E. Taylor’s Half 
Efours at the Sea Shore ; G. A. and C. L. B 
Boulanger’s Animal Life by the Sea-Shore ; or, 
perhaps the most generally useful of all, Marion 
Nowbigin’s Life by the Sectshore, 

(б) Books Dkalino witu Special Groups 
OV Avivlalb . — ^Here agoin, it will be noticed, 
we deal with the collector in a broad sense, 
in the opinion that he who simply aims at 
reoogkusing and naming the members of a 
gyoup of animRis misses half the interest which 
Uiat group ou^t to hold for him. There is 
a special fascination for many in labelling a 
i^aoimen with its specific name, but the wider 


issues of general relalionship within the group 
8md within the larger world of animals in general, 
the problems of life-history, life adaptation, life 
assooialion^ and the like, ou^t not to be missed ; 
for their study widens the horizon and adds 
infinitely to the intellectual pleasure of obser- 
vation. We would recommend, therefore, that 
the naturalist who determines to master the 
members of a limited group of animals should 
read, either the chapter dealing with the group 
seleoted in one of the reference books ab^dy 
referred to, such as the TAc Cambridge Natural 
^History, or one of the genAfal books mentioned 
.in the sections that follow. At least one general 
book, whore such exists, will be mentioned at 
the beginning of each section, but owing to lack 
of space and tlie greatness of the subject it is 
necessary to confine the special books almost 
entii'ely to those which deal with the British 
fauna, preference being given where possible to 
such as are most clearly written and illustrated, 
and are sold at a rofusonable price — ^such, indeed, 
as ore best suited to the young ccfilector who 
finds that the holiday books are not sufiicient 
for his needs. 

pRo1?ozoA : E. A. Minchin, An Introduction 
to the Study of Protozoa, with good bibliography ; 
F. Chapman, The Poraminifera ; J. Cash and 
J. Hopkinson’s The British Freshwater Khizopoda 
and Hd'iozoa (2 vols.). 

Sponges : Bowerbank’s Monograph of British 
Spongiadoi (4 vols.); no elementary work. 

Ccelenterates : Landsborough’s Popular 
History of British Zoophytes ; Hinoks’s British 
Hy droid Zoophytes (2 vols.) ; Gosse’s History 
of British Sea Anemones and Corals, As re- 
gards Britain maiky of the Co&lonterate groups 
have not been dealt with, but the anxious 
inquirer will find all the Jelly-fishes, large 
and small, in A. G. Mayer’s Medusas of the 
World (3 vols.). 

Worms : No comprehensive books ; G. John- 
ston’s Calalogue of British non-parasitical Worms 
is out of date ; earthworms are dealt with gener- 
ally in F. E. Boddard’s Earthworms and their 
Allies, and in mystifying detail in his large 
Monograph of Oligochceta, For marine worms 
see W. C. M‘Intosh’s British Annelids (4 vols., 
still incomplete). 

Folyzoa : Some described in Lands- 
borough’s Popular History of British Zoophytes^ 
If indy’s British Marine Polyzoa (2 vols.). 

EchiNodermata (Sea-urchins, Starfishes, and 
their relatives): Forbes’s British Starfishes; 
Jeffrey Bell’s Catalogue of British Echinoderms 
in the British Museum, 

Mollusqa: T. 3. Woodward’s Life of the 
Mqlluscct : Ed. Step’s Shell Life ; Jeffrey’s 
British Conchology (4 vote.); Taylor’s British 
Land and Freshwalsr MoUused (still incom- 
plete) ; Rimmer’s Shells of the British Island , 
Land and Freshwater, 

Crustacea s T, R. R. Stebbing’s Bistqry of 



ZOOLOGY 


819 


Cruatacea / W. T. Caknan^s Life 0 / Cruatacea ; 
White’s Popular Hiatory of BritUh Cruatacea ; 
Bell’s History of the British S^k-eyed Crustacea^ 
treats of crabs, lobsters, and the higher forms, 
Bate and Westwood’s History of the British 
SeasUe^eyed Crustacea, of most of the lower forms. 

SfidbrS I BlaiOkwail’s Spiders of Great Britain 
and Ireland ; and O. Pickard-Cambridge’s 
Spiders of Dorset. 

Inskots : P. Martin Duncan’s The Trans- 
formations of Insects ; H. Baatin’s Insects, their 
Life-histories and Htibits ; J. H. Fabre’s Social 
Life in the Insect World, and other works ; L. (X 
Miall’s Natural History of Aquatic Insects ; 
Packard’s Text-hqpk of Entomology ; Kellogg’s 
American Insects ; H. M. Lef toy’s Indian 
Insect Life ; E. A. Ormerod'a Manual of In- 
jurious Insects ; A. T. Gillander’a Forest Ento- 
analogy ; Miss Steveley’s British Insects ; or, 
for individual groups — W. J. Holland’s The 
Butterfly Book ; South’s Butter flies of the British 
Isles, and Moths of the British Isles; W. E. 
Kirby’s Butterflies and Moths of the United 
Kingdwn; or the monographic Lepidoptera of 
the British Isles, by C. G. Barrett (11 vols.) ; 
E. Saunders’s Wild Bees, Wasps, and Ants ; or 
his more comprehensive British lly^nsnoptera 
Aculeata ; Hofmann and Kirby’s The Young 
Beetle-collector's Handbook; or Canon Fowler’s 
complete Coleoptera of the British Isles (6 vols.); 
E. Saunders’s Hemiptera Heteroptera of the British 
Islands, and J. Edwards’s Hemiptera Ilwmptera 
of the British Islands ; W. J. Lucas’s British 
Dragonflies ; P, V. Theobald’s An Account 
of British Flies {Diptera) ; J, Lubbock’s Mono- 
graph of the Collcmbola and Thysanura (spring- 
tails, &o.). 

As buolrs on the various classes of Vertebrates 
are very numerous tho following is a much 
curtailed summary. A useful work for tho 
young collector is F. G. Aflalo’s Natural History 
( Vertebrates) of the British Islands. Almost every 
group is dealt with from a general point of view 
in separate volumes of the Cambridge Natural 
History, and Lankoster’s Treatise of Zoology. 

Fishes : A. Gunther’s An Introduction to the 
Stfudy of Fishes ; D. Starr Jordan’s A Guide to 
ihe Study of Fishes (2 vols.) ; F. Day’s The 
Fishes of OrecU Britain and Ireland (2 vols. ) ; and 
Jp. Tate Regan’s The Freshwater Fishes of the 
British Isles. 

Amphibians (Batracuzans) and REprUiES : 

G. A. Boulenger’s Tailless Batrachiano of Europe, 
and The Snakes of Eu/rope ; R. L. Ditmars’s 
BeptUes of the World ; T. Bell’s A History of 
British BeptUes [<md Batrachians] ; M. C. 
Cooke’s Ou/r BeptUes and Batrachians. 

Birds ; W. P. Pyoraft’s A History of Birds ; 
St. G. Mivart^s Birds : the Elements of Orni- 
thology ; F. £. Beddard’s The Structure cmd 
Cldsaifkation of Birds ; Johns’s British Birds ; 

H. Saunders’s An lUustrated Manual of British 
Birds ; or one of the many-volumed and ex- 


pensively illustrated works, such as Lord 
Lilford’s Birds of the British Islands (7 vols), 
or Kirkman’s The British Bird Book (4 vols.). 

Mammals : W. H. Flower and R. Lydekker’s 
An Introduction to the Study of Marmnals living 
and extinct ; F. Finn’s WUd Beasts of the 
World ; T. Bell’s A Hiatory of British Quad- 
rupeds ; R. Lydekker’s A Handbook to the 
British Mammalia ; or one of the exceeding 
detailed, lavishly illustrated, and expensive 
works such as J. G. Millais’s The Mammals of 
Great Britain and Ireland (3 vols); or G. E. H. 
Barrett-Hamilton’s A History of British Mam- 
mals, in many volumes, still incomplete. 

IV. The Geographical Distribution of 
Animals. — ^Any article or book which deals 
with the creatures of even a single region beam 
on tho subject of the geographical distribution 
of animals. Such are far too numerous to 
mention, and so the following titles are limited 
to a few works which give a general con- 
spectus of distribution, indicate its guiding lines, 
and show how tho present distribution of 
animal life gives a clue to tho genealogy of 
animals and reveals a constantly changing 
relationship between the areas of land and sea. 
Tho most recent and most simple treatment 
is to be found in M. I. Newbigin’s Animal 
Geography. More pretentious works are : 
A. Heilprin’s The Geographical and Geological 
Distribution of Anitnals ; F. E. Beddard’s A 
Text-hook of Zoogeography ; A. R. Wallctoe’s 
standard volumes, The Geographical Distribution 
of Animals (2 vols. ) ; and Bartholomew, Clarke, 
and Grimshaw’s valuable AUa^ of Zoogeography, 
with descriptive text and copious bibliography. 
More special are R. F. Sharff’s The History of 
the European Fauna, and European Animals: 
their Geological History and Geographical Distri- 
bution ; W. L. and P. L. Sclater’s The Geography 
of Mammals ; and R. Lydekker’s A Geographical 
History of Masnmals. 

V. The Animal Body — Its Structures, 
Functions, Development, &o. — We think it 
advisable to segregate hero a few books which, 
applied to a special theme, treat it in a manner 
which encourages a broad understanding of the 
special subject. The student, bewildered in the 
mazes of a zoological text- book, wishes to 
gather up definite threads — ^wishes, for example, 
to trace connectedly the changes undergone in 
the structure of the heart or any other organ 
in progressive groups of animals, to discover 
by what steps the simple functions of Amoeba 
become split up, specialised, and made more 
efficient in the higher animals, or to loam the 
secrets of the growth and development of 
animals from the very egg. So to learn he 
must leave the direct path of general zoology 
and enter the great side tracks of those specialised 
sciences which seem more and more to become 
self -centreci and self-contained. 

(a) Strdotures of Animals (Comparativk 
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Anatomy).— G. Gegenbaxir’s Elements of Com- 
parcUive Anatomy ; A. Lang’s Text-hook of 
Comparative Anatomy, which treats only ot the 
invertebrate animals (2 vob.); R. Owen’s 
Comparative Anatomy of Vert^rate Ammala 
(3 vols.) ; and R. Wiedersheim’s Comparative 
Anatomy of VerUhrata. Reynold’s The Verte- 
brate Skeleton, or W. H. Flower’s An Introduction 
to the Osteology of the Mammalia (later editions), 
are more special works well worth consulting, as 
also are G. A. Peake’s Notes on Dental Anatomy 
and R. Owen’s Odontography ; or a Treatise on 
the Comparative Anatomy of the Teeth (2 vols.). 

(6) Animal Functions (Comparativk Phy- 
siology. — F. J. Bell’s Comparative Anatomy 
and Physiology ; A. B. Griffith’s Comparative 
Physiology ; Carpenter’s Principles of Physio-' 
logy. Here may also be included Thomson and 
Glades’s Evolution of Sex, 

(c) Toe Early Development of Animals 
(Comparative Embryology). — ^A. C. Haddon’s 
Introduction to the Study of Embryology ; F. M. 
Balfour’s Comparative Embryology (2 vols. ) ; 
A. Milnes Marshall’s Vertebrate Embryology ; and 
W. Heape’s Text-book of Comparative Embryo- 
^yyt of which an invaluable vol. 1, Invertebrata, 
by E. W. MaoBride, has just appeared. 

(d) The Mind of Animals (Comparative 
Psychology).— G. J. Romanes’s Animal Intel- 
ligence; and C. Lloyd Morgan’s Introduction to 
Comparative Psychology, Animal Life and 
Intelligence, and Habit and Instinct, 

VI. Generalised Views of Animal life: 
Laws, Theories, Hypotheses, &o. — ^No view of 
animal life approaches completeness, no matter 
how many the details of physical structure it 
has encompassed, if the facts mastered remain 
simply isolated items of information. Life is 
a continuity, a steady unbroken flow, and it is 


only by rising above the details that one can 
see the maze of facts in their proper perspective, 
and gain a wide sweep of the unity that under- 
lies It is the aim of Philosophic Zoology 
to set us on this vantage point by treating in a 
general way some of the great “ laws ” of 
nature. The titles of some helpful books are 
here grouped in a few broad sections : 

(a) General. — X useful recent summary is 
R. H. Lock’s Recent Progress in the Study of 
Variation, Heredity, and Evolution ; and E. D. 
Cope’s The Primary Factors of Organic Evolution, 
{h) Variation. — M. Vernon’s Variation 
in Animals and Plants ; K. Semper’s The 
Natural Conditions of Existence as they affect 
Animal Life ; Charles Darwin’s Variation of 
Animals and Plants under Doinestication ; and 
a work valuable for records of variation and a 
masterly introduction, W. Bateson’s Materials 
for the Study of Variation. 

(c) Heredity. — J. Arthur Thomson’s Here- 
dity ; G. Archdall Reid’s Principles of Heredity ; 
F. Galton’s Natural Inheritance ; and confined 
to special aspects — "W, Bateson’s MendeVs 
Principles of Heredity; and R. C. Punnett’s 
Mendelism. 

{d) Evolution. — Charles Darwin’s Origin of 
Species ; S. Butler’s Evolution : Old and New ; 
F. W. Headley’s Life and Evolution, and Prob- 
lems of Evolution ; A. R. Wallace’s Darwinism ; 
T. H. Morgan’s Evolution and Adaptation ; 
E. B. Poulton’s Essays on Evolution ; A. Weis- 
mann’s The Evohition Theory (2 vols.) trans- 
lated by J. Arthur Thomson and Margaret R, 
Thomson; and less comprehensive, E. Ray 
Lankester’s The Kingdom of Man, and from 
the point of view of human society, C. W. 
Saleeby’s Parenthood and Race Culture. 

James Ritchie, M.A., D.Sc. 
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THE BRICKS OF THE BODY 

All forma of aoiimal life, from the lowest — a 
mere speck of formless jelly, up to man, the 
“roof and crown of things,*’ are constructed on 
the same general principles, and obedient to the 
same fundamental laws. They all feed, grow, and 
reproduce. In the one case these functions are 
performed with the simplest possible apparatus ; 
in the other, the apparattxs is highly complex. 

To begin with one of the lowest forms of 
animal life — ^the a/moeha. The amoeba, a single 
coll floating in sea-water, in common with all 
other animals, is composed of an essential “ life- 
stufE ” — protoplasm^ similar in appearance to the 
“ white ” of an egg, and defined by Huxley as 
the “ physical basis of life,” as through its 
medium all the phenomena of life are manifested. 
There is no protoplasm apart from life, and no 
life without protoplasm. It is impossible to 
analyse it, for it is a living substance, and no 
philosopher has, as yet, been able to tell us what 
life is. When dead, it yields up nitrogen, oxygen, 
carbon, hydrogen, sulphur, and phosphorus. By 
virtue of this protoplasm the amoeba is endowed 
with many complex activities ; for example, it 
generates heat, it wastes and repairs, it moves 
about, it reacts to external stimuli, it reproduces 
its kind. It thus expends energy, and the ex- 
penditure involves renewal. How is this re- 
newal effected — what winds up the vital clock ? 
The answer is Food — and we use this term in 
the broad sense to comprise air, water, and 
ordinary solid food. As we trace the animal 
creation through its long scries* of evolutionary 
changes, from the amoeba upwards, we find that 
instep of a single cell, millions of cells go to 
compose the individual, the cells being arranged 
in various groups called organs^ each organ sub- 
serving a particular function. Thus wo have the 
4 iorgans for digestion (alimentary tract), respira- 
tion (lungs), circulation (heart and blood-vessels), 
for the generation and transmission of nerve- 
impulses (nervo\i8 system), and so on. By 
means of these various organs there is brought 
about what has been termed the physiologi^ 
division of labour^ every group of oeUs having its 
allotted task — the simple and homogeneous 
having become the complex and heterogeneous. 

The organic unit, then, is the cell, and it bears 
the same relation to the body that the brick 
does to the house. 

If we take a typical cell and examine it under 


the microscope, we find its structure to be as 
follows : a harder outer part — the cell •wall ; 
a jelly-like material (protoplasm) filling the in- 
side and constituting the cell-body. Occupying 
the centre is the most highly specialised part of 
the cell — the nucleus or kernel. The cell, then, 
is a unit of protoplasm consisting of a cell-wall, 
cell-body, and nucleus. The nucleus contains a 
substance called chromatin. The nucleus ap- 
pears to be the actual “ brains ” of the cell — 
presiding over and inspiring its many activities. 
If a cell loses its nucleus, it ceases to grow, and 
cannot multiply. 

CeU-multlplication. — ^The nucleus divides first, 
then the cell-body. We have now two daughter- 
cells, each with its own nucleus. The daughter- 
cells then separate, growing into adult cells 
similar to their parent. Thus, every cell is 
derived from a pre-existing cell, every nucleus 
from a pre-existing nucleus. 

From the biologic point of view, the body is 
an organised cell -republic, each individual cell, 
though living its own life like the amoeba, yet 
at the same time co-operating with all the other 
cells for the common good of the body os a 
whole. The colls composing the different organa 
of the body are moulded into different forms in 
accordance with the different functions they are 
called upon to perform. Thus, in the case of 
muscle, the cells are spindle-shaped ; in the case 
of a gland, the cells are cubical. 

In speaking of the collective group of cells 
composing an organ the term tissue is employed. 
Thus, the muscloa are composed of muscular 
tissue ; the bones of osseous tissue ; the glands 
of gland tissue ; the no-vous system of nerve 
tissue. Not only does each tissue possess dis- 
tinct structural peculiarities, but it also possesses 
distinct functional properties. For example, 
muscle is characterised by its contractility ; bone 
by its hardness and strength ; nerve-cells by 
their power of generating impulses, nerves by 
their power of conducting impulses ; glands by 
their power of secreting juices, and so on. The 
fabric of the body, then, is not of uniform 
texture throughout, but is composed of a variety 
of separate tissues, differing from one another 
in minute structure in adaptation to the per- 
formance of special fudotions. 

The study, by the aid of the microscope, of 
the minute structure of the tissues, is known as 
Histology. 

Cells range in size from 0*1 to O'OOl millimetre, 
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that is, approximately, from to 
an inch in diameter. The unit of measurement 
is taken to be 0*001 millimetre, oalled technioally 
a micro-millivmtre ( * millimetre 
“jjJlTirth of an inch), and expressed by the 
Greek letter ja. Thus, the average size of the 
red blood corpuscle is 7*6 /i, which is equivalent 
to about jj^^th of an inch. 

There is a special kind of tissue that performs 
many important functions in the service of the 
body. It is called Epithdivm, It covers the 
surface of the body, lines the whole length of the 
alimentary canal and respiratory passages, as 
well as other parts. On the outside of the body 
it is known os Epidermis ; on the inside of the 
body it constitutes the Mucous Membrane, 
Hairs cuid nails are built up of modified epi* 
thelial cells. Furthermore, it dips down in 
places to form “ glands."' Here it is necessary 
to explain the nature of a gland. In its simplest 
form, a gland consists of a small tube, or series 
of tubes, lined by epithelium, outside which are 
abundant blood-vessels. At its lower end the 
tube is blind ; at its other end, it opens on to a 
surface by ia duct. The essential part of the 
gland is the epithelium, for upon it falls the 
duty of taking from the blood a certain some- 
thing, which is either useful or useless to the 
body. In the former case, we call it a secreting 
gland ; in the latter, an excreting gland. The 
mammary gland is an example of a secreting 
gland ; it takes raw materials from the blood 
and manufactures them into milk. The kidney 
is an example of an excreting gland, for it 
filters from the blood certain waste-products 
(urea, uric acid, &o.) which would be harmful 
if retained in the system. 

The Cell and its Nourishment. — ^All the cells of 
the body, though closely packed, yet in a sense 
may be said to live in a kind of soa-water, 
inasmuch as each cell is surrounded by a salty 
fluid which contains oxygen and food-stuffs. 
Just as the amoeba takes from the water in 
which it lives oxygen and food-stuffa, discharg- 
ing to it the waste-products of its body, so does 
each cell of the human body take from the 
surrounding fluid oxygen and food-stuffs and 
discharge to it its waste-products. 

Food . — ^This fluid, in which all th^ cells of the 
body lie bathed, is oalled Lymph. The next 
question to discuss is the origin of this lymph, 
but before doing so it is necessary to say some- 
thing about “ Food.” 

T^en in its broadest sense, food includes 
oxygen, liquids, and solids. The cells of the 
body must have a continuous supply of oxygen, 
water, proteins, sugars, fats, and salts. The 
oxygen enters through the lungs and is absorbed 
into the blood. The other subetances are passed 
tiirough the mouth into the alimentary canal 
andt^after digestion, enter the blood. The blood 
is by the heart into a seriea of tubes 


known as arteries. These decrease in diameter 
until they become of very minute size. Tjjoy 
are then known as capillaries. From the capil- 
laries the nutrient materials are always oozing 
out into the lymph, which forms a vast irriga- 
tion system between all the cells of the body. 

The lymph, then, is a medium of exchange 
between the blood and the tissues. It feeds the 
tissues and receives from them their waste- 
products. It comes from the blood, is always 
on the move, and, as we shall later on see, 
ultimately returns to the blood. 

Man's body, then, is built up of different 
organs or systems, so arranged and correlated 
as to constitute on organic whole. 

Thus, the skin, hair, and nails constitute the 
integumentary system ; tlio muscles, the mus- 
cular system ; the bones, the osseous system ; the 
heart and blood-vessols, the vascular system ; 
the lungs, the respiratory system ; the stomach, 
intestines, and accessory glands, the alimentary 
system ; the brain, spinal 
cord, and nerves, the 
nervous system ; the 
kidneys and bladder, 
the urinary system ; and 
the generative organs, 
the reproductive system. 

For descriptive pur- 
poses wo may consider 
the body as composed of 
an axial part consisting 
of head, nook, chest, 
abdomen, and pelvis ; 
and an appcndicxdar 
part, the limbs. 

In the head is lodged 
the brain, continuous 
with the spinal cord be- 
low. Passing down the 
neck are the windpipe 
(trachea) and the gullet 
(oesophagus). Within the 
chest (thorax) are the 
heart and lungs and 
continuation of the oeso- 
phagus. In the abdo- 
men and pelvis are 
the stomach, intestines, 
liver, and other acces- 
sory glands, with the 
organs concerned in the 
urinary and reproduo- ^ wp of 

tivo funotiona. tebw; C, Marnnm w 

breast bone : B, lumbar 
vert-ebne \ clavicle or 
collar bone: F, humerus : 
Qt olua ; radius ( 
/, pelvis; J, femur; if, 
patella; B. tibia; Jf, 
fibula. 



THE SKELETON 


The skeleton is the 
supporting framework 
which sustains the softer 
parts of the body. The number of bones 
composing it vary at different periods of life. 
In the adult there are about 200. 
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TIm MuscuIA]^ System. — The muscles con- 
stitute the flesh ** of the body, and compose 
about half its bulk. Besides ordinary walking, 
<&o., by means of muscle, the circulation of the 
blood is carried on, and respiration and move- 
ments of the stomach and intestines are effected. 
There are about 400 muscles altogether, and 
each is brought into relation with the nervous 
system by a nerve. Most of the muscles are 
under the influence of the will, and are then' 
called voluntary. Those not under such influence 
are called involuntary, good examples of which 
are the heart, stomadi, and intestines. 

THE BLOOD AND THE ORGANS OF 
CIRCULATION 

The blood, distributed in a ceaseless flow by 
the pumping action of the heart, is the medium 
by which nutrient material— oxygen, water, 
proteins, carbohydrates, fats, and salts — are 
conveyed to the various cells of the body. It 
consists of a fluid — the liquor sanguinis, in which 
float solid particles — the corpuscles. These 
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drealatory System (Diagrammatic). 

The arrows Indicate the direction of the blood flow, from 
the lungs (Z/) by the pulmona^ yelns (K) to the left 
auricle (.4) and left ventricle {B) oi the heart, through 
the ao^ (^ to the arteries and capillaries of the 
body (F); from the capillaries and veins of the body 
by the great veins (0>) to the right auricle (O, thence 
to the ^ht ventricle (D) and by the pulmonary 
artery (Ju) back to the Inngs; 

latter are of two kinds : the red and the white: 
The red coi^uaoles carry oxygen, taking it up 
from the air in th& lungs and passing it on to the 
body -cells. The function of the white cor- 
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puscles is to act as scavengers, i.e. to keep the 
blood free of microbes which they hmit, seis&e, 
and destroy. For this reason MetchnikofI has 
designated them phagocytes (Greek, phagein, to 
eat). “ It is the phagocyte,” he says, “ which 
delivers us from our enemies. Sometimes the 
phagocytes devour at one swoop whole masses 
of bacteria.” 

In addition to conveying nutrient material, the 
liquor sanguinis carries the waste-products 
(carbonic acid and urea) derived from the body- 
cells and delivers them up to the eliminating 
organs — the lungs, kidneys, and skin. 

The blood is contained in a series of tubes 
(blood-vessels) connected with a central pump 
—the heart. The heart and blood-vessels 
together constitute the vascular system. The 
vessels which carry the blood from the heart 
are called arteries ; those which convey it back 
to the heart are called veins. The arteries and 
veins communicate with one another through 
the medium of a network of extremely minute 
vessels — the capillaries. The arteries contain 
the pure or arterial blood, which as it traverses 
the capillaries parts with some of its constituents 
(oxygen, water, and other food-stuffa) which, 
leaking through their walls, nourish the body- 
cells. At the same time, waste -products (car- 
bonic acid, urea, &c.) enter from the tissues. 
The blood in the capillaries, then, delivers food- 
stuffs to the body-cells and receives from them 
waste -products. The blood now flows back to 
the heart as impure or veno\i8 blood. 

The Heart is a hollow muscle lodged in the 
thorax between the two lungs. It is divided by 
a partition into a right and left half, each half 
being subdivided by a kind of movable door 
or valve. The part above the valve is the 
auricle, and the part below the valve is the 
verUride. So there are four chambers in the 
heart, a right auricle and ventricle, and a left 
auricle and ventricle. The valves are so ar- 
ranged as to open in one direction only, and to 
close in the other, this arrangement permitting 
the blood to enter from auricle to ventricle, but 
not from ventricle to auricle. 

The different parts of the heart contract in a 
definite succession and at regular intervals. 

Beginning v^ith the right side of the heart ; the 
course of the circulation is as follows : 

The right amide receives the impure or 
venous blood from the two big veins — ^the verue 
cavcB. When full, it contracts, the blood enter 
ing the right ventriolei which, when full, in its 
turn contracts, driving the blood through the 
Itmgs where it is purified by parting with its 
oarl^nio acid and taking up oxygen. The pure 
blood now enters the Idt auricle, from whence 
it is passed into the left ventricle, from where it 
is driven into the big artery (aorta) which, 
subdividing into a series of sm^er tubes, allows 
of its distribution all over the body. To sum 
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up: the impure blood charged with waste- pro- 
ducts enters the right heart. It is then driven 
' through the lungs and purified. It now 
enters the left heart from where it is driven 
through the arteries into the capillaries. While 
flowing through the capillaries it parts with its 
food-stuff 8 and becomes charged with wosto- 



Thfj Main Arteries of the Body. 

a, aorta ; i, innominate : r,8, riu'ht subclavian ; c.c, 
(M)mmon carotid; left subclavian ; ax, axillary 
by brachial; r, radial; u, uliiar; c,», common Iliac 
foiiioriil ; a,ty anterior tibial ; p,ty posterior tiblal 
X, pressure points. 

products. From the capillaries it now courses 
throtigh the veins which ultimately enter the 
right heart by two large veins — the venm cavm. 

The contraction of the heart is rhythmical, 
that is it recurs at regular intervals. 

During the time that the heart is contracting 
and expelling the blood into the arteries, it is 
said to be in nyatole ; during the time it is dilatin|; 
and receiving the blood from the big veins, it is 
said to be in diastole. During Systole, then, 
the heart empties; during diastole, it fills. 
Systole is the time of work, diastole the time 
of rest. Inasmuch as diastole lasts slightly 
longer than systole, it has been computed that 
tho heart sleeps about thirteen hours out of the 
twenty-four. 

During systole, the left ventricle squeezes 
about 4 ounces of blood into the arteries^ 
which, being elastic, expand to receive it. This 
expansion travels as a wave along the arteries, 
and if the finger be pla^oed on one of them a 
throb ” is communicated to it. This “ throb ” 
constitutes the pvlse. The rate of the pulse 


therefore represents the rate of the hearths 
contraction, which, in health, is about seventy 
times a minute. 

At each beat, the heart does enough work to 
raise 2 lbs. one foot from the ground. It is 
computed that if a bicycle be ridden uphill, the 
gradient being 1 in 10, the length 2904 feet, 
and the time of tho ride 3i minutes, the extra 
work imposed on the heart would have raised 
1 J tons one foot from the ground ! 

The work of the heart can be economised in 
many ways. If one went to bed every night 
at ton instead of twelve (the heart ha£ least work 
to do while Isdng down), the heart would be saved 
870,000 foot-lbs. of work a year ; by lying down 
half an hour daily there would be an annual 
economy of 219,000 foot-lbs. ; an hour’s rest 
every Sunday would save 62,400 foot-lbs., and 
by spending every Sunday in bed instead of only 
sleeping eight hours the saving in the year would 
bo 998,400 foot-lbs. 

Lymph or Tissue^^Iuice. — ^.Vll the cells of the 
body lie bathed in lymph, the nutrient fluid 
that trickles out through the thin walls of the 
blood capillaries. After circulating round the 
cells the lymph passes into a series of minute 
tubes (the lymph capillaries) which are ulti- 
mately gathered into one large tube — the thoracic 
duct. The thoracic duct pours its contents 
into one of tho big veins shortly before it enters 
the heart. 

The lymph, then, is not a stationary fluid, but 
is constantly on the move, giving nourishment 
to all the cells of the body as it circulates around 
them, and taking from them their waste-pro- 
ducts (carV)onic acid, urea, &c.). It comes 
from the blood, and eventually returns to tho 
blood. 

There are, then, two circulations— one very 
swift, the circulation of tho blood ; the other 
very slow, the circulation of the lymph. 

To sum up : the alimentary tube and lungs 
food tho blood, the blood feeds the lymph, and 
the lymph feeds the tissues. 


THE LUNGS AND ORGANS OF 
RESPIRATION 

All the cells of the body are continually crying 
out for oxygen, and without it they would 
speedily die. As we have seen, the r^ blood 
corpuscles are oxygen-carriers, the gas flying 
off from them w they course throu^ the 
capillary tubes to enter the lymph which de- 
livers it to the cells. At the same time, car* 
bonio acid gas is given ofl from the cells to the 
lymph, which transfers it to the blood. Accord- 
ingly, there are two streams of gas continually 
passing in opposite directions — one from the 
blood to the tissues (oxygen), via the lymph ; 
and the other from the tissues to the blood, idso 
via the lymph. The function of the lungs is to 
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<*hargo the blood with oxygen and to free it from 
carbonic acid. 

The organs of respiration consist of an air 
tube called the trachea. The upper end of the 
trachea is known as the larynx, and in it lie the 
vocal cords. Below, the tjpachea divides into two 
branches, the right and left bronchus. Each 



■Respiratory System. 

At thyroid oartlla<ye ; R, cricoid cartllauo ; C, trachea or 
windpipe; i>, rijjfht bronchus, loading'* to rl«lit luiiff ; 
IS, left bronchus, leading to Icit lunq^ ; F, inji ln branch 
to upper lobe ol rltjht lunsf ; G, main braneli to 
middle lobe of right lung ; i/, main branch to lower 
lobe of right lung ; K, m.aia branch to upper lobe of 
loft lung ; L, main branch to lower lobe of loft lung; 
3f, terminal branches of bronchi ending In the air- 
cells. 

bronchus divides and subdivides, the tubes get- 
ting smaller and smaller. Finally, the smallest 
tubes dilate into a series of miinito elastic sacs, 
the air-cells, each of which is about ’f Jjjth 
inch in diameter. It has been calculated 
there are 725,000,000, air-cells, exposing 
a surface of about 210 square yards. 
Spread over the interior of the air-colla is a 
network of blood capillaries. Between the air 
the air-cells and the blood in the capillaries 
a gaseous exchange takes place, oxygen passing 
from the air to the blood, and carbonic acid 
passing from the blood to the air. 

If the chest of a person be watched it will be 
noticed that the front and sides move rhythmi- 
cally up and down. The elevation of the chest 
is known as inspiration ; during it the air 
passes into the lungs. The depression of the 
chest is known as expiration ; during it the air 
passes from the lungs. 

Mechanism of Respiration.— The two lungs are 
lodged in the thorax with the heart lying between 
them. On either side of the thorax are the ribs. 


meeting at the sternum in front. Below is the 
diaphragm — a dome-shaped muscular partition 
that separates the thorax from the abdomen. 
During inspiration, the ribs are raised and the 
diaphragm depressed. In this way the chest 
expands, the elastic lungs are inflated, and air 
sucked in. During expiration the ribs and 
diaphragm return to their original position of 
rest. In this way the chest contracts, the 
elastic lungs are doEated and air expelled. 


THE ALIMENTARY SYSTEM 

The alimentary system comprises all those 
organs concerned in the digestion of food, viz. 
the alimentary canal, the liver, and pancreas. 
The alimentary canal is about 28 feet long, and 
consists of the following divisions ; mouth, 
pharynx, cBsophagus, stomach, small intestines, 
and large intestine. 

The canal is lined throughout by epithelium, 
which constitutes its mucous membrane. Com- 
posing the main thickness of the canal, is the 
muscular coat which, by its contraction, causes 
the food to be propelled onwards. Opening on 
to the free surface of the mucous membrane are 
the orilices of thousands of minute glands whose 



function it is to secrete a fluid which, acting on 
the food, renders it capable of being absorbed 
into the blood. A man takes daily into his 
mouth a certain quantity of solid and liquid 
food in the form of meat, bread, butter, water, 
and the like. The nutrient parts of these 



826 HUMAN PHYSIOLOGY AND ANATOMY 


various substances are absorbed into the blood, 
the non-nutrient parts are discharged as fcecea. 
It now remains to discuss the changes which the 
food undergoes during its passage through the 
alimentary canal. 

In the mouth tlie food is ground by the ^th 
(and the more thorough this is the better diges- 
tion generally) and mixed with saliva — a duid 
secreted mainly by four large glands known as 
the parotid and the sttbnxaxillary. The saliva not 
only keeps the mouth moist, and therefore aids 
in articulation, but it converts the starches of 
the food into sugar. 

The Tonsils are two almond-shaped bodies 
placed one on each side at the back of the 
mouth. 

The Pharynx is the chamber behind the 
mouth into which open: the mouth, the ooso- 
phagus, the larynx, the nose, and the Eustachian 
tubes (or passages leading from the ears). 

The (Esophagus or Gullet is the tube (about 
9 inches in length) along which the food 
passes from the pharynx into the stomach. The 
upper part lies in the neck, and the lower part 
in the thorax. The remaining parts of the 
alimentary system are contained in the abdomen. 

The Abdomen, or Belly, is the largo cavity 
which occupies the lower part of the trunk. It 
is separated from the thorax above by a muscu- 
lar partition, the diaphragm, while below it is 



Abdomen, with Front Abdominnl Wall (including 
the KibK) and the Small InteHtinoa removed. 

A, diaphragm: J5, liver; C, cnll-bliidder : Z), stomach; 
By pancreas; F, F, large Intestine; Gy c®cuin; 
Hy appendix ; K. rectum ; Ly bladder; if, My kidneys 
(behind): Ny spleen (behind); P, junction of small 
with large intestine. 

continuous with the pelvis. Contained within it 
are the liver, spleen, pancreas, kidneys, stomach, 
and intestines. (These various organs are 
technically known as viscera,) 

The Peritoneum . — ^This is the delicate mem- 
brane that lines the whole interior of the 
abdomen. It also gives a more or less complete 


covering to the viscera. The former is known 
as the parietal part, the latter as the visceral 
part. Between the two is a lubricating fluid, 
the function of which is to permit of a certain 
amount of movement of the organs contained 
within the abdomen. 

The Stomach is the bag-shaped portion of the 
alimentary canal which receives the food from 
the lower end of the cesophagus, and after re- 
taining it for some time (varying with the nature 
of tho food) discharges it into the small intestines. 
It occupies tho left upper comer of the abdomen, 
and when moderately full, is about a foot in 
length. Its capacity is about 1} pints. It 
secretes tlie gastric piiccy which converts the 
swallowed food into a pulpy substance resem- 
bling pea-soup, and known as chyme. 

Tho Small Intestines are about 20 feet 
long, and are subdivided into throe portions — 
the duodenum, jejunum, and ileum. 

The duodenum is tho commencement of the 
small intestines. Opening into it are the ducts 
of tho liver and pancreas, the fluids from 
avhich put the finishing touches upon digestion, 
converting the chyme into a substance known 
as chyle, which is ultimately absorbed into tho 
blood. 

Tho jejunum and ileum form the longest part 
of the small intestines. The lower end of the 
ileum becomes continuous with the large in- 
testines. The function of tho jejunum and 
iloum is to absorb into the blood all tho nutrient 
elements of tho food after they have been 
properly prepared by complete digestion. 

The Large Intestine, although much shorter 
(5 feet in length) is much larger and more 
capacious than the small intestine. It is dis- 
posed in tho form of an arch, in tho concavity of 
which lie the coils of the small intestine. The 
commencement of the largo intestine is known 
as tho ccecvm, attached to which is a short 
wonn-like tube — the vermiform^ appendix. This 
appendix is of great importance from the medical 
point of view on account of the fact that it often 
becomes infested with bacteria, which, setting 
up an inflammation, cause Appendicitis. 

As the absorption into the blood of all digested 
food takes place from the small intestine, the 
large intestine appears to be useless, and from 
the biologic point of view the remains of an orgaif 
which at one time in our ancestral career, under 
the then existing circumstances, of use and 
value, but now become a mere “survival.” 
Not only so, but the large intestine may at 
times be an actual source of danger to health, 
for if its contents are unduly retained (constipa- 
tion), absorption into the blood of poisonous 
material takes place, giving rise to various 
symptoms of ill-health, and by lowering the 
vitality of the body generally, rendering it a 
more easy prey to attacks of bacteria, such as 
the tubercle bacilli, Ac. &o. The non-nutrient 
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elements of the food are ultimately discharged 
from the anus as fmcea. 

The Liver, situated in the upper and right- 
hand side of the abdomen, is the largest gland 
in the body, measuring about 1 foot in its 
longest diameter, and weighing about 60 
ounces. As can be inferred from its size, it has 
many important f\mctions. It secretes Bile, 
a fluid which is, in part, useful in the digestion 
of fats, and in part the medium for the excretion 
of certain waste-products. 

It serves as a warehouse for carbohydrate 
material, intercepting the sugars of tlie food, 
storing them up as glycogen^ converting this 
again into sugar which it serves out to the blood 
in such amounts as the tissues require for their 
odhsumption. Another important function of 
the liver is to keep the blood pure. In fact, it 
is the groat blood-piirifiGr of thc3 body. 

Iho Qall-hladder is situated under the right 
side of the liver. It is pear-shaped, htis a 
capacity of about IJ ounces, and is a reservoir 
for the bile. 

The Pancrean (Sweet-broad) is a gland, about 
8 inches long, placed transversely across the 
upper part of the abdomen. Its secretion, 
which is poured out through a duct loading into 
the duodenum, is the most important and 
thorough of all tlie digestive juices of the body, 
for it digests proteins, carbohydrates, and fats. 

FOOD AND NUTRITION 

The human being is for ever wasting and 
rebuilding the substance of his body. All the 
cells are continually crying out for oxygen, 
water, proteins, sugars, fata, and salts. These 
they obtain from the lymph, the lymph from 
the blood, and the blood from the lungs and 
alimentary canal. The assimilation of nutrient 
substances by the body-cells const it utos the 
phenomenon of nutrition. When, as is the cose 
with the hoalthy adult, the intake of food 
exactly balances the export of waste-products 
the equilibrium of nutrition is establishcxi. 
The amount of food each person requires depends 
not only on the nature of the food given, but is 
determined by the ago, sex, amount and nature 
of the work done, &c. 

* Disregarding the lungs, the only channel by 
which nutrient material can bo introduced into 
the system is through the alimentary canal. 
A man takes daily into his mouth a certain 
quantity of solid and liquid food in the form of 
meat, bread, butter, water, &o. The substances 
which are u^ as food come under the four fol- 
lowing heads ; 

Proteins are comxiosed of carbon, nitrogen, 
oxygen, hydrogen, phosphorus, and sulphur. 
They are contained in ordinary meat, bird, fish, 
egg, milk, and the gluten of fiour. 

CaiM^ydratea are composed of carbon, oxygen. 
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and hydrogen only. They are contained in the 
starches and sugars. 

FcUa are composed of carbon, oxygon, and 
hydrogen only. 

Saltaa^re composedof metals in association with 
such elements as chlorine, sulphur, and phos- 
phorus (chlorides, sulphates, phosphates, &c.). 

A man weighing 147 lbs. loses in twenty-four 
hours 3000 grammes of water, 300 grammes of 
carbon, 20 grammes of nitrogen, and 30 grammes 
of salts. Taking those results os a basis, it is easy 
to estimate the amount of food to be consumed. 
Thus, if fed on bread alone, 4 lbs. per day would 
be required ; if fed with meat alone, 6 lbs. would 
be necessary. If, on the other hand, 1 lb. of 
broad and J lb. of meat were given, they would 
sufiioe to obtain 330 grammes of carbon and 
1 0 grammes of nitrogen, whicii is approximately 
equal to the daily waste. 

Beginning with the ortlinary food constituting 
the customary meal, received into the mouth 
it is ground by the teeth and mixed with saliva, 
which not only serves as a lubricant, so facilita- 
ting the act of swallowing, but it also converts 
some of the insoluble starch into soluble sugar. 

Entering the stomach, the food becomes con- 
verted into a pulpy mass known as chyme,, the 
proteins (as represented by such articles as 
moat, egg, fish, and bird) being transformed into 
soluble substances known as peptonea. On 
entering the duodenum the chyme becomes 
intimately mixed with the i)ancreatio juice 
which puts all the finishing touches on the 
process of digestion — converting the proteins 
into peptones, the starches into sugar, and 
finely dividing the fat so as to render it available 
for absorpt ion. 

The chyme now becomes c/t;yZc, which, slowly 
travelling along the many feet of the small in- 
tostino, parts with all its nutrient substances to 
the blood. From the blood, the proteins, sugar, 
fats, &o., ooze through the thin walls of the 
capillaries into the lymph, which delivers thorn 
up to the cells wdiich incorporate — or to use 
the proper teclinical term — assimilate them. 

This assimilation of the fo^.d-stulls by the 
cells is known as anabolism, wdiich is essentially 
a building up. But, side ))y side with the 
building \ip, there is a wasting process going on, 
as the cell is yielding up heat and expending 
energy in other ways. This wasting process is 
known as lataholiam. To put the matter as 
simply as possible ; the cell is continually under- 
going waste and repair. The former is known 
as katabolism, the latter as anabolism. The 
sum of the two is metabolism. This is the sum 
and substance, of nutrition. 

The Kidn^ys.—rThe chief products of meta- 
bolism (i*e. waste-products) are carbonic acid, 
urea, and uric acid. The main channels for the 
elimination of carbonic acid are the lungs ; the 
main channels for the elimination of urea and 
urio aoid are the kidneys. 
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These organs, two in number, are placed at 
the back of the abdomen, one on each side of 
the spine. Like other glands, they are com- 
posed of minute tubes lined by epithelium. 

The Urine is the fluid secreted by the kidneys, 
and holds in solution urea, uric acid, and sundry 
other substances of less importance. It is con- 
veyed by two tubes (one for each side), the 
ureJUta^ to the bladder. 

The Bladder is lodged in the pelvis, and is 
a muscular bag with a capacity of about 2 pints. 

The excretion of urine by the kidneys is 
constant, and flows, drop by drop, into the 
bladder. There it accumulates until its quantity 
is Buflicient to evoke the particular sensation 
necessitating its expulsion through a tube called 
the urethra. This periodic expulsion of the 
urine is known fis the act of micturition. 

The kidneys, then, are to bo regarded as 
filters, with remarkable powers of discrimina- 
tion, allowing certain substances to pass through 
from the blood, but refusing to allow other 
substances to pass through. 

THE SKIN, OR INTEGUMENTARY 
SYSTEM 

The skin is the membrane which covers tho 
whole outer surface of the body. It consists of 
two parts : (a) the epidermiSf composed of epi- 
thelium ; and (6) the cUfhnia, lying beneath the 
epidermis, and composed of tough fibrous tissue. 

The epidermis consists of several sujjer- 
imposed layers, the cells at the surface being in 
the form of horny scales, while those deeper 
down ore cubical. The colls at tho surface are 
constantly being shed, their place being taken 
by the upward growth of cells from below. 

Opening on the free surface of the skin are 
the ducts of the aweat-glanda-^-over two millions 
in number. 

Hairs, which are found nearly everywhere 
on tho skin, are modified epithelial cells. Eeich 
shows the following structure ; 

The Hair-follicle , — ^This is a kind of tiny bag, 
buried in the skin, and opening on to the surface 
by a funnel-shaped mouth. At tho bottom of 
the bag is a heaped-up mass of epithelial cells, 
somewhat suggestive of the knook-up ” of a 
wine-bottle. It is by the continuous conversion 
of these epithelial cells into a homy matter that 
the hair itself is formed. Opening into the side 
of each hair-folliclo is a sebaceous gland. This 
gland secretes a fatty material which serves as 
tk natural ointment, preventing the hair from 
becoming dry,^ as also keeping the skin supple. 

Nails are likewise modified epithelial cells. 
In the case of tho hairs, tho growth is limited, 
every hair falling out in due time to be replaced 
by a new one. In the case of the nails, the 
pfOoess of growth has no limit, the length of the 


nail being kept down either by cutting,’* or 
by the wearing away of its free end. 

The substance of the nail is made up of a 
large number of densely packed homy scales 
forming a continuous plate. All these cells are 



Section of Skin (greatly magniOod). 

Ay Upper Hkin ; By n*to mulpiohU ; Cy uinler skin ; 7), fat 
cells; E. pore, i,e. openiug- of sweat clnot from swoiit 
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blood-vessels ; Ly doej) plexus of blood-vessels. 

derived from a continuous multiplication of the 
epidermic cells of the nail-bed (the so-called 
“ quick ” of the nail) which, forcing their way 
up from below, causes the nail to elongate 
forward. 

Perspiralion. — W ater, in the gaseous state, and 
so invisible, is constantly given off from the 
skin. This constitutes the insensible perspiration* 
After violent exercise, or when the body is ex-, 
posed to a hot and moist atmosphere, drops of 
“sweat” appear on the surface. This con- 
stitutes the sensible perspiration. 

As a certain amount of carbonic acid (and 
possibly other waste-products) escapes with the 
perspiration, the skin is to be regarded as an 
excrementitious organ. 

The Bodily Temperature.-^We have seen that 
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all the oellfl of the body are constantly under* 
going metabolism, taking up oxygon, water, 
proteins, fats, sugars, and salts, and giving out 
waste-products. One important product of 
metabolism is heat. In a sense all parts uf the 
body are continually burning, some more rapidly 
and fiercely than others, and the reason that 
the temperature remains the same throughout 
is that the blood, circulating witli great rapidity, 
warms all regions as a house is warmed 
by a hot-water apparatus. 

As the muscles constitute the great- 
est bulk of the body, they yield the 
most heat. After the muscles ranks 
in importance the liver, and then the 
other organs and tissues, in ratio to 
their size and metabolic activity. It 
is computed that about 90 per cent, 
of the food is used up for the genera- 
tion of heat, and this being so, it can 
bo understood that more food is re- 
quired in cold weather, and less in hot 
weather. 

As heat is produced, so it is t^st, 
principally from the skin, and to a less extent by 
the lungs — expired air being much warmer than 
inspired air. Heat -production and heat loss 
exactly balance each other. In this way a con- 
stant temperature is maintained, which varies 
in different species of animals. 

Man . . 98*6® F. Rabbit . 10:i r F. 

Monkey . 100*6* F. Guinea-pig 102*4® F. 

Horse. . 100* F. Hen . . 108* F. 

Dog . . 102*2* F. 

The adjustment of heat-production to heat- 
loss is controlled by the nervous system. Take, 
for example, a cold day. The body then is losing 
more heat, and unless this increased loss is met 
by increased gain, the body temperature must 
fall. What happens is this. Cold, impinging 
on the skin, causes a message to be flashed up 
by the afferent nerves t o “ nerve-centres ” 
situated in the brain and spinal cord. The 
message is transmitted by efferent nerves to the 
muscles, causing them to produce more heat; 
60 the extra heat-loss is balanced by the extra 
heat-gain. 

THE NERVOUS SYSTEM 

• The nervous system is composed of the brain, 
spinal cord, and various nerves. The brain and 
spinal cord together form the cerebro -spinal 
axis — ^lodged in the cavity of the skull and 
vertebral column. 

Passing oR from the cerebro-spinal axis are a 
number of nerves. Those^hich carry messages 
to the oerebro -spinal axia^are called sensory or 
afferent ; those which carry messages from the 
oerebro-spinal axis are called motor or efferent. 
For example, an ordinary sensation is conveyed 
along an afferent nerve ; a nmscle is moved by 
an impulse travelling along efferent nerve. 


At the further end of the nerve is the “ nerve- 
ending.'’ In the cerebro-spinal axis it connects 
with the “ nerve-centre.” The nerve-endings 
are engaged in receiving messages which they 
pass on to the nerve-trunks, just as the telegraph 
officer receives the various telegraph messages 
and commits them to the wires. The nerve- 
trunks afford a line of communication between 
the nerve-endings and the nerve-centres, and 


may bo compared with the telegraph wires, 
while the nerve-centres receive the messages 
transmitted along the nerve-trunks, and act 
according to the nature of the information re- 
ceived, just 6is the recipient of the tdiegram may 
either flash back a message in return or take no 
further notice of the m^ter. 

As an illustration, mko the case of the 
skin. This tissue is abundantly supplied with 
nerve-endings, and these latter am placed in 
communication, by nerve-trunks, with cer- 
tain centres situated in the spinal cord and 
brain. 

Let U8 for a moment imagine the brain -centres 
to bo cut off, as in sleep, while those of the spinal 
cord remain awake. The head telegraphic office 
is, in fact, closed for the time being, while the 
branch offices still remain open. Suppose, now, 
the skin of a man in this condition be irritated 
as by tickling the solo of the foot. The leg will 
rapidly be drawn up. This is on example of 
reflex action. What happens in this case is that 
the nerve-endings receive the impression, flash 
it up by the afferent nerves to a group of nerve- 
cells (“ nerve-centre ”) in the spinal cord speci- 
alised for the purpose. These nerve-oells then 
transmit the impression by the efferent nerves 
to the appropriate muscles, which, contracting, 
draw the log away from the source of irritation. 
The winking of the eyelids at a flash of light or 
a threatened blow is another example of reflex 
action. 

Sensations are impressions made upon the 
mind through the medium of one of the sensory 
nerves. Examples are : the sense of Touch, 
the sense of ?ight, the sense of Hearing, and the 
sense of Smell. In all these oases, impressions 
ore made upon certain nerve-endings and thence 
flashed up to the brain. 



Diagrammatic Figure ol a Neuron or Nerve Cell In connection 
with a Simple Muscle Cell. 

aXy axon ; dend, receptive demlrites; dend. terminal 
dendrite ; 9/», muscle cells. 



830 HUMAN* PHYSIOLOGY AND ANATOMY 


THE EYE AND THE SENSE OF SIGHT 

When we speak of light w© think of a certain 
brightness which pervades all space whore light 
shines, but the fact is that the brightness exists 
in the brain alone ; it is a sensation. Just as 
the sensations of pain and taste do not pervade 
space, so this bright light does not ; annihilate 
all mind, and the light — the sensation of lights 
no more exists than does pain or taste. The 
term light is given to two entirely different things 
— viz. to the peculiar commotion of matter 
which causes in us the sousation of light, and 
also to the sensation of liglit itself ; we use, in 
fact, the same term for the cause of the sensation 
and for the sensation itself. When a sharp 
body by contact with the skin causes pain, we 
do not call this sharp body but as the cause 
of pain ; nor do we speak of an apple os taste, 
but os the cause of taste. When a body is 
heated so that it throws out light, its particles 
are driven into the most violent commotion. 
Each particle vibrates w'ith inconceivable 
rapidity. Surrounding the luminous body, and 
pervading all space, is a substance called ether. 
The particles of the luminous body, beating with 
enormous rapidity against the delicate ether 
particles which surround it, throw these into 
rapid vibration. These communicate their 
motion to adjacent particles, and these again to 
particles further on, until finally the eye is 
reached and the sensation of sight evoked. It 
takes but one second for light to travel 180,000 
miles I 

Parts of the Eye. — Look carefully at a friend’s 
eye. In the centre is a black spot. This is the 


either grey, blue, or brown. The colour of the 
iris depends upon the presence of pigment, the 
object of which is to prevent light from pene- 
trating it. The blue eye has a scanty supply 
of pigment and so is well adapted for the mild 
sun of the northern countries. 

The black oye of the negro, laden with 
pigment, enables him to endure the fierce glare 
of the tropical sun. All infants are bom with 
blue ©yes and do not assume thoir permanent’ 
colour till the sixth or eighth week. Another 
function of the iris is to regulate the amount 
of light entering the eye by varying the size of 
the pupil. When the light is strong the pupil 
contracts ; in darkness the pupil becomes large. 

If you look closely at the eye, you will note 
that the pupil and iris are covered by a trans- 
parent membrane, shaped like a watch-glass. 
This is the cornea, and it is it which gives lustre 
to the oye. 

Outside the cornea is seen the “ white of the 
©ye.” This is the sclerotic, ai\d its use is to 
form a strong covering to the delicate contents 
of the ball, and to alTord attachment to the six 
muscles which move it. 

The Optic Nerve . — Entering at the back of the 
oy© is the optic nerve which spreads out into a 
delicate morabrano covering the whole interior 
of the sclerotic. This membrane is a nerve- 
ending — the retina — and is by far the most im- 
portant part of the eye. In fact, all t)ther 
part« of the globe are its sc'rvants, for the 
vibrations of ether striking against it cause a 
message to bo flashed up by the optic nerve to 
the brain, and there is light. 
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pupil. Through it passes aU the light of the 
world outside. The oye is a hollow ball, and 
when we look through the pupil wo are looking 
into the interior, and if wo use an instrument 
called the ophthalmoscope we can see all its 
details. Outside the pupil is the coloured part — 
the iris. The “ colour ” of the ©ye depends upon 
the colour of the iris. When w© say that a 
person has blue eyes, or grey eyes, or brown 
eyes* we mean that the iris in these eyes is 


The retina is transparent — i.e. it has the 
property of transmitting rays of light. The 
Bclerotio is bright, and reflects light like a mirror, 
i.e, throws it back. Suppose, then, rays of 
light fall upon the retina. Unless there be 
something to intercept them, they will strike 
upon the bright sclerotic, and be reflected back 
through the transparent retina on to the other 
parts of its surface (being a hollow cup). Under 
these circumstances the retina would 1^ kept in 
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a constant state of irritation, and the eye would 
be dazzled by the faiiiteet light. To meet tliis 
difficulty nature has interposed a special pig- 
mented membrane termed the choroid between 
the retina and the sclerotic, the function of which 
is to absorb the rays of light which pierce the 
retina. 

The Lens . — ^Tho normal eye is so constructed 
that the parallel rays coming from a distant object 
can be focussed on the retina when the oyo is in 
a state of rest. When an object is near to the 
eye its rays enter divergent, and imlosa the eye 
possesses some means of throwing the focus 
forwards, the imago will be formed behind the 
retina. Now, behind the pupil is an elastic 
transparent lens — the crystalline lens. It is en- 
closed in a capsule which, under ordinary cir- 
cumstances, keeps its anterior surface partially 
flattened. There is a certain intca’nal arrange- 
ment of the eye which allows this capsule to be 
loosened, and when this occurs the anterior 
surface of the lens bulges and so becomes more 
convex. Now, the more convex a lens the 
sooner its rays are brought to a focus. This 
variation in the convexity of the crystalline lens, 
to the end that the ray.s proceeding from the 
object looked at may be focussed exactly on 
the retina, is called accommodation. 

To complete the building up of the eyeball, 
it only remains to state what fills up the ball in 
front of the iris and behind the Ions. The 
spaco between the cornea and iris is occupied by 
fluid — the aqueous humour. Behind the lens 
lies a transparent jelly-like substance — the 
vitreous hmnour. 

Light, then, has no material existence what- 
eveff ; it is a sensation resulting from the action 
of ether- vibrations of different rapidities and 
wave-lengths upon the nervous apparatus of the 
eye. It is the mind which receives all these 
vibrations and translates them into the sense 
of sight. 

THE EAR AND THE SENSE OF HEARING 

Soimd is conducted, not like light, through an 
imponderable ether which pervades all spaco, 
but through ponderable media such os air and 
other elastic bodies. The aerial vibrations sot 
^p by a sounding body are conducted to the 
external ear which serves to focus them. They 
then pass down a pas.sago — the cMcrml auditory 
camU — at the bottom of which is a delicate parti- 
tion, the me^nbmna tympani. On thu iimer side 
of this partition is an air chamber — the tym^ 
panwwir— across which stretches a movable chain 
of bones (ossicles). On the inner side of the 
tympanum is another chamber tilled with fluid, 
and separated .from the tympanum by a mem- 
brane. This second chamber is the labyrinth. 
In the fluid contained within the labyrinth float 
tlie aorve^endings of the auditory nerve. 


After passing down the external auditory canal, 
the aerial vibrations strike against the mombrana 
tympani and cause it to vibrato. The vibra- 
tions are then transmitted through the chain of 
ossicles to the membrane on the inntu* side of 
the tympanum, which in its turn vibrates. 
The vibrations of this membrane are com- 
mimicated to the fluid contained in the laby- 
rinth. The vibrations in this fluid are inter- 
preted by the nerve-endings of the auditory 
iKirvo which, flashing them to the brain, evokes 
tlie sensation of hearing. 

The Sense of Smell. — ^The nerve-ondings of the 
sense of smell are embedded in the delicate 
olfactory mucous membrane which lines the upper 
paits of the nasal cavities. Currente of air 
entering the nose and laden with particles of 
odorous matter stimulate this mucous mem- 
brane, and in this way evoke the sense of 
smell. 

The nerve-endings (jf the sense of taste lie in 
the mucous menibi-ane of the tongue and 
palate. What we call t*iste, however, is a 
('omplex sensation into which smell and touch 
largely enter. It is a common experience for a 
“ mid in the head to seriously impair the 
satisfaction of eating a meal. 

In conclusion, it is to bo noted that neither 
sight, soimd, taste, or smell have any objective 
existence. The taste, for example, does not 
reside in the apple. They are sensations. 
Specialised nerve-ondings receive and interpret 
a particular impression, and, flashing it up to 
the brain, evoke the mental concept of either 
sight, sound, taste, or smell. 

REPRODUCTIVE ORGANS 

In the male these consist of the testes, the 
opidifiymia, the vas deferens, and the penis. 

The testes are the glands, situated in the 
scrotum, which secrete the seminal fluid. Each 
testis has attached to it a much coiled tube, the 
epididymis. Passing from the epididymis is a 
long tube, the vas deferens, which serves to 
convey the seminal fluid from the testis through 
the epididymis to the urethra — the tube which 
passes from the bladder and through the penis. 

The testes atlain maturity at puberty. 
During this period of life the secondary sexual 
characters ” develop, i,e. hair grows on the face 
and pubes, the voice changes and deepens by 
about an octavo. Also, certain profound 
psychical ohangt^s are noticeable— the egoistic 
boy becomes the altruistic man. 

In the Jemalcy the reproductive organs consist 
of the ovaries, the Fallopian tubes, the uterus 
and vagina. 

The ovaries are two flattened oval-shaped 
bodies lying in the pelvis (i.e, the bony frame- 
work situated between the spinal column and 
the lower extremities). They contain a vast 
niunber of special cells knowm as ova. A 
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Fallopian tube passes from each ovary to the 
uterus. 

The uleru6 (or womb) is of pyriform shape 
and lies in the middle of the pelvis. Below it 
is in communication with a curved canal — the 
vagina. 

The menstrual discharge first commences 
about the fifteenth year, and recurs about every 



The Female Reproductive System, 

O left ovary ; UU uterus (womb) ; v, vagina; 6, bladder; 

ITr, uretlira ; r, rectuui. 

four weeks up to the age of forty -live to fifty. At 
the onset of the first menstruation, the breasts 
enlarge, the pelvis gradually assumes its char- 
acteristic feminine shape, and the girl-child 
develops into the woman. 

Reproduotlon. — This is the process whereby 
new individuals are generated and the continua- 
tion of the species ensured. It consists in the 
production, and subsequent fusion, of two dis- 
tinct cells, a germ cell, or ovum provided by the 
female, and a sperm coll, or spermatozoon pro- 
vided by the male. Impregnation consists in 
the union of these two cells to form a new cell — 
the zygote — from which the future individual is 
developed. The zygote first divides into two 
cells, these into 4, 8, 16, 32, 64, and so on until 
what is now called the embryo consists of a vast 
number of cells arranged in the form of a ball. 
In course of time three main layers can be distin- 


guished in this ball, the epiblaM^ the mesoblast, 
and the hypoblast. 

It is from these three layers that all the 
structures of the body take their origin, the cells 
becoming differentiated into groups, those of 
one group being like each other but unlike those 
of other groups, each group of cells being de- 
signed for special work. Thus from the epi- 
blast we have derived the skin with its appen- 
dages (hair, nails, &c. ) ; the crystalline lens of 
the eye and the noivous system ; from the 
mesoblast, the bones and muscles ; from the 
hypoblast, the epithelium lining the entire 
length of the alimentary canal, the liver, and 
pancreas. 

As nine months go to the shaping an infant 
ripe for its birth, so many millions of ages have 
gone to the making of man. He is now the 
first, but is he the last ? 

Conclusion , — Faraday was once asked by a 
beginner called upon to deliver a lecture to a 
highly select and cultivated audience what he 
might suppose his hearers to know already. 
Whereupon the great master replied : “ No- 
thing.” The foregoing article is written on the 
assumption that the reader knows nothing of 
the matter discussed, and is merely an humble 
attempt to give the rudiments of Physiology 
and Anatomy in the plainest possible language, 
technical terms being very sparingly employed. 

COURSE OF READING 

The student who wishes to obtain a more 
thorough knowledge of the subject is strongly 
advised to attend a course of instruction such 
as is given in many of the continuation schools 
throughout the country. 

If this is impossible he should rood carefully 
Physiology for Beginners by Foster and Shore. 
Another manual is Moore’s Elementary Physi~ 
ology and Anatomy, and this may be taken as 
supplementary and for revision. The student 
should work through one of the classical hand- 
books, either Starling’s or Halliburton’s 
Physiology. 

For books on Comparative Anatomy see 
Zoology, p. 815. 


Ebnest Campbell, M.B» 



X. MENTAL SCIENCE 


The Meaning of Philosophy.— All branches of 
knowledge were once, as the literal meaning of 
the Greek word q>ikoaoq>ut implies, included in 
philosophy ; it comprehended, only in the 
sense of containing, all knowledge which in 
early days had been acquired and was being 
pursued. But as knowledge grow, and branches 
of knowledge became defined, philosophy sur- 
rendered its occupation with matters of detail to 
the separate sciences and became comprehen- 
sive in a different but wider sense. It.s independ- 
ence of the special branches of knowledge was 
the indopondenoe of a critic surveying the con- 
ceptions of those special brtvnches from a point 
of view which Plato called awoTUMoQ, a pohit t)f 
view which, taking in all points of view enabled 
a conception of the universe as a whole to be 
arrived at. 

But this definition of philosophy, merely 
emphasizing its over-lordship and criticism of 
the sciences, does not sufliciently prosojat fco us 
the fundamental aim of philosophical reflection. 
Its searchings go beyond the deaii'e to adjust 
differences and to formulate harmony between 
the various conceptions which the separate 
sciences present to it ; it is first and foremost 
concerned with the discovery from such con- 
ceptions of what really in contradistinction 
to what appears to he. 

This, as we sliall see, constitutes the groat 
question of Metaphysics, that science which 
has been concerned with the nature of Being, 
over and beyond the physical, as the name 
metaphysics {fjtera-tpvaMog, beyond physics) sig- 
nifies. 

History of Philosophy. — Nor can we ignore 
those considerations which gave the meaning of 
philosophy a practical tinge. The Greece 
whioli^ gave birth to that conception of philo- 
sophy as a comprehensive, independent science, 
was a Greece in which the primitive, mytho- 
logical idea of the universe was being slowly 
sliaken, a Greece in whioh men looked to 
philosophy for, and philosophy sought to find, 
if not a new religion, at least some governing 
rules of conduct to replace the old, religious 
sanotions. The earliest philosophers confined 
their inquiries to the physiciJ, and were entirely 
taken up with the attempt to discover the 
nature of t^n elementiJ world-aubstonoe to 
whioh all the phenomena of external nature 


could be referred. Thales and AnasrfmeneB 
(about the sixth century b.c.), who wore the 
most representative of this school of philosophy, 
generally known as the ISfilesian School of 
natural philosophers, rospRctivcly postulated 
water and air as the abiding, elemental sub- 
stance, or original grouiul, from which all 
tilings arose and to which they again, after 
enduring temporal changfis, returned. 

Hut these finite explanations of tlu* ceaseless 
metamorphosis of nature soon gave way to 
conceptions of an elementary matter beyond 
experience, and in the Eleatic School which in 
the fifth century b.c. succeeded the Milesian 
School, metaphysical ideas began to characterise 
the conceptions of philosophers. The necessity 
for going beyond experience hotl indeed inspired 
Anaximander, one of the Milesians, who had 
postulated infinity, both in time and space, as 
a necessary attribute of the dppf/J, or first begin- 
ning of things. Anaximander, too, was the 
first philosopher to link philosophical thought 
to religious idea, by claiming the attribute of 
divinity for his conception. Moreover, his 
introduction of the notion that things perish 
in expiation of injustice, foreshadows the idea 
w’hich came later in the development of philo- 
sopliical thought of grounding metaphysical 
conceptions upon an ethical basis. 

St) that even in early philosophy can be traced 
the dim beginnings of the tendencies w Inch may 
bo said roughly to divide the period of Ancient 
or Greek Philosophy into tlireo stages. 

The earliest philosophers of all, starting from 
Thales, wore not much more than students of 
external nature ; and though their .studies de- 
veloped into metaphysical inquiry, that inquiry 
was not complicated by any doubts as to tho 
existence of a single cosmic matter w hich should 
explain tho uuivei*se. 

Questions concerning the validity of know- 
ledge and its psychological aspect w'ere fimt 
raised in the Socratio or Sophist period, and, in 
consequence, metaphysics assumed under Plato 
and Aristotle (foiu’th century b.c.) the iin])ort- 
anoe which makes this second period stand out 
as the great age of Greek philosophy ; while 
in the third, or post-Aristotelian stages the 
conception of philosophy as an art of life, 
wherein should be found guidance for practical 
conduct, ¥ras dominant. Stoicism, Epicureanism, 
833 27 
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and finally Neo -Platonism were so many develop- 
ments of this conception, and successively held 
s^ay until the period of Greek philosophy closed 
with the downfall of Home. 

« 

Medicffval Philosophy . — Throughout the period 
of mediaeval philosophy, from about the ninth 
to the sixteenth century, the practical concep- 
tion prevailed, expressing itself in elaborate 
efforts to hiid a metaphysical basis for theo- 
logical doctrine. From such a subservient 
position to the Church, philosophy emancipated 
herself in the^ Rajiaissance, and we may date 
the modern period from the time of Descartes 
( 1 596~1 650) onwards. 

Modern Philosophy . — To follow even the 
barest outline of the successive stages of modern 
philosophical thought, which is all that could 
here be given, would require from the reader a 
knowledge of metaphysical terms which it 
cannot be assumed that he yet possesses. In 
the pages devoted to metaphysics, an attempt 
will be made to acquaint him with some of 
these terms, and the problems which they imply. 

It may, however, be possible to indicate one 
limitation to metaphysical inquiry which certain 
prominent phases of modem philosophy have 
insisted upon, and that limitation may be looked 
upon as in part a repudiation of the possibility 
of attaining what the older metaphysicians 
conceived to be their goal, namely the discovery 


of the ultimate reality which underlies the 
facts of immediate experience. The search for 
a knowledge of that which immediate experience 
cannot give, which is transcendental, and apart 
from the world as we know it, has been con- 
demned by some people as fruitless, and philo- 
sophy has, for such as pass this condemnation, 
resolved itself into an inquiry of what we can 
know. 

Whichever view we may adopt, the occasion 
for choice will not present itself, and the ability 
to choose will riot be ours, until some elementary 
notions of metaphysical inquiry have revealed 
to us the siupprising uncertainties which attend 
our acceptance of any knowledge whatever, 
and these elementary notions will be discussed 
under the head of Metaphysics. 

In so far, then, as metaphysics presents to us 
those uncertainties, it must alw'ays form the 
central matter of philosophy. Logic, inquiring 
into the principles which determine right rcason- 
i psychology, which examines consciousness ; 
ethics, or moral philosophy, which investigates 
conduct from the standpoint implied by our 
notions of right and wrong, are subsidiary 
sciences, and only in so far as they bear upon 
the central question of metaphysics are they 
properly to be irfcluded in philosophy. 

Yol logic must be the gate of approach to the 
study of metaphysics, since it alone can give 
us the laws which enable our jninds to pass 
correctly from one statement to another. 
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Introduction . — Logic is the science and also 
the art of exact reasoning. It teaches us those 
laws upon which good reasoning depends, and it 
is therefore indispensable to knowledge. 

We can, of course, got knowledge without 
reasoning; but to reject the rofisoning process 
would oblige us not only to make active trial of 
the behaviour of every single thing about which 
we wanted to know, involving a very serious 
limitation and possibly a full stop to our actions 
altogether, but to burden our memories with an 
immense number of separate facts which we 
should have no power at all of combining. 

Tho first thing wo do when w^e begin to reason 
is to notice causo and effect — that is to say, wo 
are conscious of something having happened to 
bring about something that is happening. That 
which 18 happening does not, in such a case, fall 
upon ua like a bolt from the blue, or we have 
some idea, however dim, of that which made it 
fall. That idea, wo tell oursolv(\s, is a reason. 
And that power of connecting tho tw'o things 
i.e. that which happened and that which is 
happening — is tho beginning of tho nmsoning 
process. For instance, from experience of tho 
fact that nottloa sting us when w^e touch thorn, 
we reason the undesirability of touching nettles. 
Now this conneotif>n is not stored in our minds 
uselessly. It enables ua to make tolerably 
certain, or at least to expect, that if the first 
thing, i.e, the cause, happens again, tho second 
thing, i.e. the effect, wdll also again happen. 
“ Expect ” was used instc^ad of “ come to a con- 
clusion because the latter expression takos for 
granted what is being explained, which is the 
beginning of logical thought. For to come to a 
conclusion is a reasoning process, and conse- 
quently one with which logic has to do, yet 
phrases implying logical methods are so much a 
part of our ordinary language that wo use tliem 
w'ifliout realising that we are in a sense express- 
ing ourselves technically. 

In this fact lies at once the simplicity and tho 
difficulty of the teaching of logic — simplicity, 
because it ought not to be difficult to explain 
to people who are already in some measure 
logicians what are tho principles which guide 
their thinking ; difficulty, because it is not 
so simple as it seems to make people see the 
necessity of studying principles which they 
already use without studying them. 

But though wo are all logicians of some kind, 
and have bwn logicians ov^r sinoo wo began to 


speak, it does not follow that we are all good 
logicians. Our reasoning may bo bad reason- 
ing ; we may “ jump,” as the saying goes, to 
conclusions which we should never have arrived 
at had we looked carefully into the nature of 
tho knowledge from which wo ” jumped.” We 
cannot jump logically, as wo often do physically, 
from unsure to sure ground; if tho knowledge 
from which we start is insecure, fmr mental 
jumps will land us on ground that is insecure 
tfif). That is why it is important to make cer- 
tain of the knowledge from which wo start to 
reason. For tiiongh logic does not, as an Artt 
occupy itself with tho investigation of the 
grounds, or what are called tho premises^ of our 
argument, but is concerned with the correctness 
of what is called tho argument, yet incorrect 
premises are so often a result of illogical thought 
as well as of careless observation, that, unless we 
argue merely fi)r mental exercise, it behoves us 
to examine the facts which our premises state. 

Logic, then, in so far as it helps us to correct 
knowledge of vdiat and tvhg things are, in so far 
as it validates our thought, is a science ; con- 
sidered as a prescriber of conditions by which 
we argue correctly, it is an Art. 

Induction and Deduction. — Our ever5^day 
reasoning is sometimes very much at fault. 
From hasty or careless observation, we are liable 
to confuse causes and to judge merely by tho 
appearances of things. We take for granted 
that if things look alike, they are alike ; also we 
aro apt to think that if things are alike in one 
respect, they aro alike in all respects. This is 
what happens when wo mistake a draught of 
poison for a glass of wati^r, or put sedt in our tea 
instead of sugar. The consequences of such mis- 
takes do not always, as wo know, give us tho 
opportunity of being more careful in future. 

In order to find out tho real nature of things, 
we need nt)t <jnly to make the best use of all our 
senses, sight, hearing, smell, taste, and touch, 
but to reason as well. Then, from knowledge 
of how things bohavo in a variety of circum- 
stances, wo get to a wider knowledge of what is 
true of certain things in all circumstances and 
such truths we label laws of nature. When we 
discover from the behaviour of things such a 
truth, our process of reasoning is called, in 
logicfld phraseology, an inductive process ; when 
we discover what will happen in consequence of 
a law of nature, we deduce. 

Now inductive reasoning,- e.e. working back- 

27 « 



836 


LOGIC 


wardn from effeots to oause, is a much more 
complicated and difficult business than working 
forwards from cause to effects, which is deduc- 
tive reasoning. 

The discovery of the motive power of steam, 
though it was suggested by noticing the lid of a 
kettle moving when the water inside was boiling, 
required a great many more experiments, in- 
volving careful deductive reewoning, than that 
provided by that first object lesson. No one 
can po.ssibly grasp the process of induction until 
he has had some experience of deduction. 

DEDUCTIVE REASONING 

Elements of the Reasoning Process . — ^The laws 
of logic are concerned with throe elements of the 
reasoning process, terms, propositions, and syllo- 
gisms. For instance, a simple argument such as 

All swallows are migratory. 

This bird is a swallow. 

Therefore this bird is migratory, 

consists of three statements, or propositions ; 
each proposition is made up of tenna connected 
by the verb “ is,” called the copula ; the whole 
argument constitutes the syllogism. 

Terms, wo see, are combined into proposi- 
tions, and the combination or joining together 
(syllogism, from aw, together, and XoyoQ, 
thought) of the first two propositions or premises 
results in the inference of the third proposition 
or conclusion. 

“ All swallows,” “ migratory,” ” this bird ” 
are the terms in the above argument ; in the 
first proposition, or major premise, “ migratory ” 
is said, in logical phraseology, to be predicated of 
** all swallows,” which is called the subject of tho 
proposition. The second proposition is called 
the mirwr premise. 

The mental operations, or thoughts, which 
express themselves in language in terms, pro- 
positions, and syllogisms are spoken of as Appre- 
hension, Judgment, and Reasoning ; and a groat 
many logicians speak of apprehensions and 
jucigments instead of their products in language, 
terms, and propositions, because they maintain 
that logic is concerned with the thoughts which 
the words indicate and not with language. But 
inasmuch as language is indispensable to the 
communication of thou^t, even if it is not 
essential to thought itself (which point is, how- 
ever, disputable), and as our reasoning with other 
people depends upon our ability to reduce that 
thought to its lingual expression, we may accept 
Terms, Propositions, and Syllogisms os the 
subject matter of the three divisions of Logic. 

Returning to our simple argument, we see that 
in it there are in all three terms, “swallow,” 

“ migratory,” “ bird,” and that in the whole 
argument each term occurs twice, the first two 
propositions having one term, “ a swallow,” in 
common, and the third proposition, which is 


deduced from tho other two, being formed by 
connecting the two remaining terms “ bird ” and 
“ migratory.” 

So that given three terms, A, B, and C, and 
a copula, is, it would seem as if the construction 
of an argument wore perfectly simple, as follows ; 

(1) A is B, 

(2) C is A, 
therefore (3) C is B. 

But we cannot by joining any terms and pro- 
positions together in this way bo certain of 
getting a valid argument, for the reason that the 
first tost to which the construction of a pro- 
position, and therefore tho choice of terms are 
subject, is the condition of “ making sense,” 
and this condition exacts from terms and pro- 
positions certain requirements which it must 
be our business to investigate before proceed- 
ing to the stiifly of tho scheme or analysis of 
the whole sound argument which is called tho 
syllogism. 

First of all, then, wo will examine terms. 

Terms. — ^Thoro were two terms in tho first 
proposition of the argument above given — 
sioaUow atid migratory. Swallow is the name 
of a bird, migratory is an attribute, both of them 
in this COSO single wonls, referring to a single 
thing and a single attribute. 

But natn(5H and attributes may bo composed 
of a group of words, aim they may be the names 
of a group of things or of a gro\ip of attri- 
butes. 

Thus, though the proposition, “ The man who 
broke the bank at Monte-Carlo is the subject of 
a popular song ” has only two terms, referring 
respectively to a single individual and a single 
attribute, there are two articles, one pronoun, 
one verb, one preposition and throe nouns in 
the first term, and one article, one adjective, 
two nouns, two articles and one preposition in 
the second term. And again, the proi) 08 ition, 
“ The words of the wise are as gold,” has only 
two terms, though tho first term, “ the words 
of the wise,” makes us think of several things 
instead of a single thing. But besides singuW 
and plural terms there are also general terms, 
collective terms, abstract terms, and concrete 
terms. 

A general term is the name of a group of 
things which can also be applied to esioh member 
of the group, as, for instance, scrubbing-brush, 
cat, dog, suffragette, king, sixpence. A col- 
lective term is also the name of a group, but it 
differs from a general term in that it cannot 
be applied to each member of the group sepa- 
rately; such as army service corps, academy, 
British public. 

Many general terms are also Concrete terms, 
i.e, they are tho names of things which have 
material existence, such as “ sugar,” “ motor- 
car,” “ stars,” “ houses.” Abstract terms, on 
the other hand, are the names of things which 
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have no actual existence, but which are qualities 
of things, e.g, “ colour,” ” height,” ” virtue,” 
” greed.” 

Now when a term is attributive, as the term 
“ migratory ” is in the example given, it may 
be attributive in a positive or in a negative 
sense. That is to say, it may point to the 
oxiatonce or non-existence of a certain quality 
in a thing. Negative terms are such terms as 
“ unpopular,” ** untidy,” “ worthless,” “ in- 
convenient,” and terns connoting qualities of 
which the opposites are known may sometimes 
in respoot to their opposites be considered 
negative. “ Ugly,” “ rough,” “ opaque,” 
“ false,” are examples of such negative terms. 

Hut oppf)Hite terms are not necessarily positive 
and negative. Wo ought to oxamino their moan- 
ing carefully before assuming that one of a pair 
of opposites conveys the entire absence <if that 
quality which the other indicates. A dark day, 
for instance, does not mean a day that is wholly 
devoid of light, also the fact that there are 
several degrees of heat and cold should qualify 
our assertion that a cold thing is necessarily the 
negative of a hot thing. 

Examination of the meaning of all concrete 
terms also brings us to see tliat such terms are 
jii.st as much the names of the qualities which 
the things described by the terms p< 3880 ss, tw 
they are the names of the actual things them- 
HolvcH. For instance, though the term house 
is the name of a building with walls and a roof, 
when wo use the term wo moan something more 
than that — wo mean the qualities of shelter, 
accommodation, which that building possesses. 
Concrete terms, then, while they are applied to 
things, at the same time imply qualities of 
things. In logic, the extent of their application 
is called extension ; the extent of their impli- 
cation is called intension. For example, if wo 
compare the term “ country ” with the term 
“ English country y' we shall see that by a re- 
duction of extension we have gained in inten- 
sion, since the term English country^ though it 
rules out of consideration all foreign countries, 
brings tcy mind many more definite qualities than 
wore brought by the general term “ country." 
Again, substituting “ Kentish country ” for 
” English courdry" wo reduce the extension 
still further, but, for those of us who live in 
Klfjnt, increase the intension. 

The use of concrete terms as a rule involves 
us in no difficulties. Both we and the person 
or persons to whom w© are speaking run com- 
paratively slight risk of misunderstanding each 
other’s meaning. It is only when we get to 
terms whoso meanings are vague or ambiguous 
that mistakes arise, and if we want to reason 
correctly we should be very particular to got 
clear in our minds exactly what the term we 
are using Uioans to us and make certain that the 
person with whom we are speaking or arguing 
means the siune thing. 
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Terms and Classification . — ^When we have 
attained to clear ideas of what wo mean when 
we use terms, we shall be within reach of that 
most important of logical instruments, namely 
the power of classifying. Our recognition of a 
term being what is called a general term implies 
a certain knowledge of what classification is — 
i.e. we recognise that a genereJ term is th(s 
name of a group or class of things, but we have 
not always a conscious grasp of how and why 
general terms come into being. 

The first motive that loads us to classify is 
noticing likenesses between things, so that when 
we think of them we think of them together. 
The point in which they are alike decides our 
classification. So wo classify individuals accord- 
ing to sex, age, ability ; races of men according 
to colour, climate, &c. ; colours according to 
shades, climates according to temperature and 
so on. 

Some of these classifications are very rough, 
and do not point to any intimate knowledge of 
the nature of the things classifietl, but they are 
useful in so far as they record degrees, however 
superficial of resemblance. For scientific pur- 
poses wo need more exact classification, which 
shall comprehend, if not all, at least the main, 
properties of the things classified. Such classi- 
fications are those given us by botanists, 
naturalists, ethnologists, chemists, who can, by 
referring to the class lo which a plant, or an 
animal, or a bone, or a chemical stiijstance, 
belongs, tell us easily what are its essential 
oharacteristics or properties. The more wo 
acquaint ourselves with the methods of scientific 
classification, the more we realise that outward 
likenesses are very insufficient clues. Size 
especially is a poor indication of class, as we 
know if wo have any acquaintance with the 
classifications of natural history ; the habits of 
animals, on the other hand, are much more 
trustworthy guides to their real nature. 

A class or group, in so far os it tends to ex- 
tension, requires subdivision fr<.)m the point of 
view of its intension, and in dividmg the big 
class or genus of things into the smaller classes 
or species, we should take care that our small 
classes do not overlap one another. For in- 
stance, if wo divide a library into the branches 
of History, Literature, Mathematics, Science, 
Theology, Philosophy, we may find we have 
counted some of the books twice over* For 
there are some books of which we cannot assert 
that they belong to one class more than to 
another. The Bible, for instance, is it literature, 
history, or theology ? The novels of Alexandre 
Dumas, are they history or fiction ? And not 
only with books, is it difficult to prevent the 
overlapping of species. 

Propositions. — ^Now that we have come to 
some idea of terms, wo pass to propositions which 
connect terms. In the proposition “ A swallow 
is migratory ” we state ''something about a 
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swallow. That about which wo state somo- 
thing is called the mhject of the proposition ; 
that which we state of the subject is called the 
predicate of the proposition. We may make 
negative as well as aff'mnativc propositions, in 
which cose our predicate tolls us something 
which is not an attribute of the subject as in the 
proposition “ Pheasants are not migratory.” 
There are also hypothetical propositions which 
predicate of the subject under conditions as : 
“ Tf iron is heated, it is malloablo,” and dis- 
junctive propositions predicating alternative 
things of the subject, as for instance ; “ Uair is 
yellow, brown, or black.” It is very important 
to notice whether a proposition bo what is called 
universal or particular. A universal proposition 
is such a one as “All rivers flow downwards,” 
in which wo predicate that flowing downwards 
is a property of all rivers. A particular proposi- 
tion is one which predicates concerning only a 
portion of the subject such as : “ Some men are 
savages.” 

When w^o predicate affirmatively concerning 
tho whole of the subject, taking in every member 
of the group of things which the term covers, the 
subject is said to be distributed. Wo could not 
distribute our predicate in tho above example 
without undertaking to state that all things 
which flow downwards are rivers, which would 
l)e an absurd statement. A j)articular affirma- 
tive proposition, on the other hand, obviously 
does not distrib\ite its subject. 

In the cose of a universal negative proposition, 
both subject and predicate are distributed as in 
the example “ No coal is edible.” We are here 
asserting not only that edibility does not pertain 
to any coal, but that among all edible things coal 
would not bo found. A particular negative 
proposition distributes its predicate but not its 
subject. “ Some men are not gentlemen,” by 
which wo mean that in the group of “ not gentle- 
men ” some men (obviously an undistributed 
subject) will bo found. 

Converses . — Now before going on to tho syllo- 
gism or to the argument as a whole, w^e have to 
learn something about converses — that is to say, 
wo must say what happens when wo turn a 
proposition about, making the subject the predi- 
cate and tho predicate the subject. 

The converse of a particular affirmative pro- 
position is not always true. If we convert the 
proposition “ Some insects are glowworms ” 
into “ Some glowworms are insects,” wo are not 
saying the same thing, for we are implying that 
there are glowworms which are not insects, which 
is untrue. But if we convert another particular 
affirmative proposition, for example, “ Some 
lions are tame creatures ” into “ Some tame 
creatures are lions,” we are merely saying the 
same thing as before. This is called a case of 
simple conversion. 

A universal affirmative proposition cannot be 


converted simply. If we interchange subjeot 
and predicate in the proposition “All swallows 
are migratory birds ” we get “ All migratory 
birds are sw^lows,” which we know is untrue. 
This is because tho predicate in a universal 
affirmative proposition is not, like the subject, 
distributed, and therefore the conversion, which 
in this case is called a limited one, is “ Some 
migratory birtls are swallows.” 

A universal negative proposition, having its 
subjeot and proilicate alike distributed, can bo 
simply converted. It can also be changed into 
a universal affirmative, and vice versa. “ No 
rivers do not flow downwards ” is exactly the 
same as saying “ All rivers flow down- 
wards.” 

The Syllogism. — We have already seen that 
a simple argument consists of three propositions, 
of which the third is deduced from tho first two 
propositions, which are called the premises. 
The third proposition is called the conclusion. 
We have seen, too, that there are three terms in 
the whole argument, and that the conclusion 
contains two of these terms — tho two which tho 
premises do not share in common. Hio term 
which tho promises share in common — i.e. 
swallow in tho example given on p. 836 , is called 
the middle term. It is important to remember 
that tho middle term never occurs in the con- 
clusion. 

The other two terms are called the major and 
the minor term respectively. Tho major term 
is the prodicato of the conclusion. Tho minor 
term is tho subject of the conclusion. 

The reason for so naming these terms is under- 
stood when we consider tho throe terms in 
relation to one another. The three terms de- 
note three classes of things, or rather in this case, 
two classes, “ swallows ” and “ migratory 
birds ” and one particular thing, i.e. “ this 
bird.” Of tho two classes, “migratory birds” 
i.s larger than and iacludos “ swllows,” while 
“swallows” inoliides “this bird.” Hence, if 
we drew circles to contain respectively “ migra- 
tory birds,” “ swallows,” and “ this bird,” the 
circle representing “ migratory birds ” would 
contain the circle representing “ swallowB ” 
which in its t\im would contain the circle 
representing “this bird.” So that we see that 
tho major term is that which includes the middle 
and the middle that which is inoluded in the 
major, and, in its turn, includes the minor term. 
It does not matter which proposition we write 
first so long as wo remember that the major 
proposition is the one containing the major 
term. 

Buies of the Syllogism. — ^Now for an argument 
to be a syUjogism— that is to say, that for tho 
putting together of two propositions or premises 
and drawing from thorn a logical conclusion— 
there are certain rules to be observed in addition 
to the rule that each argument must contain only 
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three terms and only three propositions. The 
first of these rules concerns the nature of the 
middle term. That must always he distributed, 
i.e. taken universally, at least once during the 
premises. For instance, if we say : 

Some weeds are poisonous weeds. 

Some weeds are medicinal, 

we cannot conclude that poisonous weeds aro 
medicinal because the “ some weeds ” which are 
poisonous are not necessarily the same as the 
“ some weeds ’’ which are medicinal. If, how- 
ever, we say : 

Some weeds are poisonous weeds. 

All weeds are objectionable, 

we are perfectly justified in concluding that 
some of the objectionable weeds are poisonotw 
because “some woods” must bo part of “all 
weeds,” and consequently the major and minor 
terms can be compared with one another. 

Also, unless a term has been distributed in the 
pretnises, it cannot be distributed in the conclusion 
— that is to say, we cannot infer anything about 
the whole of a thing or class of tilings if our 
premises toll us only about a pai*t of it. If wo 
know that philosophers arc not good incu of 
business, and wo also know that some int ii are 
philosophers, we cannot infer that no men aro 
good men of business, because wo should then 
be concluding something about other men of 
whom our premises tell us nothing. Wo can 
only infer that somo men aro not good men of 
business. The second rule of the syllogism is 
therefore: If a term bo distributed in the 
conclusion, it must first of all have boon disti-i- 
buted in the premises. 

We have so far considered only positive con- 
clusions. But if one premise be negative then 
the conclusion is negative, and we cannot get a 
negative conclusion 'unless one premise is negative. 
From txvo negative premises no conclusion can 
be drawn. This is the third inilo of the syllogism. 
Also tujo particular propositions, whether affir- 
mative or negative, give no conclusion. For here 
we have what is called the fallaciy of the undis- 
tributed middle. Take for instance, 

Some factory inspectors are women, 

^ Some women are militant suffragettes. 

Therefore some factory inspectors aro 
militant sufiragottes. 

The middle term, which is * women,’ is the predi- 
cate of the first proposition which being an 
affirmative one does not distribute its predicate. 
Also, as the subject of the second proposition, a 
particular affirmative, it is again undistributed. 
Consequently one of the rules of ttfie syllogism 
is broken. This fallacy of the undistributed 
middle is one of the main sources of en'or in 
our everyday reasoning. Again, if we try to 
deduce a general conchision from two premises 
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one of which is particular, our reasoning will be 
falUicious. Wo cannot conclude from 

Some women are m)t fit to have votes. 
Well-educated individuals are fit to have 
votes, 

that no women aro well-educated because in 
so concluding wo arc ignoring the fact that our 
first promise tells us only something about 
some women. Sueh a conclusion breaks another 
rule of the syllogism. 

There arc, then, six main rules of the Syllogism: 

(1) Kvery syllogism has three, and no more 
than throe, terms. 

(2) Every syllogism has tliroo, and only throe, 
propositions. 

{^) The middle term must bo distributed 
once at least in the premises. 

(4) No term must be distributed in the con- 
clusion which is not distributed in one of the 
premises. 

(5) Nothing can bo inferred from negative 
premises. 

(6) If one premise is negative, tho conclusion 
must be negative. 

There aro two more rules which are corol- 
laries of these ; bringing the number of rules 
of the syllogism up to eight. 

(7) No conclusion can bo drawn from two 
particular promises. 

(8) If one premise is particular, the con- 
clusion must be particular. 

We see that the propositions composing the 
syllogism are of four kinds, affirim^tivo or 
negative, universal or particular. 

It has been found tliat tho number of ways 
in which those four kinds t>f propositions can 
be combined to construct a valid syllogism 
are nineteen, which nineteen ways aro called 
the nineteen moods of the syllogism. These 
moods were arrived at by considering every 
]>ossible variety of combination of thn^o sets 
of four propositions, sixty-four in all, and 
subjecting each combination to tho test of tho 
rules of tho syllogism above gi ’cn. There 
emerge from this trial elevi'ii valid moods, but 
these eleven have to undergo further test in 
what are known os tho four figures of tho 
syllogism, or ways in which the terms in tho 
propositions may be arranged, and out of the 
forty-four possible coses, ninoteou only satisfy 
the tests of validity and usefulness. 

Fallacies. — In addition to tho fallacies result- 
ing from disregard of the light rules of tho 
syllogism there are other fall^ies, the classifi- 
cation of which has remained practically the 
same ever since Aristotle planned it in his 
treatise on argumentative tricks, ovt)r 2000 
years ago. Those fallacies are divided into 
classes — the class of verbal or logical fallacies 
(m diction?^ and the class of non-verbal or 
material fallacies which arise outside the verbal 
expression, extra dictione. 
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Tho first class contains the purely logical 
fallacies — those which clearly break the rules 
of tho syllogism, and which not?d not again 
be considered, and six other variotios : 

(1) Tho fallacy of Ambiguity of word, when a 
word is not used in the same sense in both 
premises. 

(2) The fallacy of Amphiohology^ or ambiguity 
of structurey when a sentence admits of a double 
construction, such as the quotation from 
“Henry VI” given by Whately, “Tho duke 
yet lives that Henry shall depose.” 

(3) Tho fallacy of Composition, or illicit pro- 
cess, such as is involved in tho argument : 
“ Victoria was essentially a good woman ; sho 
was violently opposed to the enfranchiseinpnt 
of women, therefore opposition to the enfran- 
chisement of women is good.” 

(4) The fallacy of Division, or illicit disjunc- 
tion, another form of illicit process, such as 
“ Charles I was a good husband and father, 
therefore ho was a good king.” 

(t5) Tho fallacy of Accent. “ Ho said, saddle 
me tho ass. And they saddled him.'' 

(6) The fallacy of the Figure of Speech. 
Aristotle’s illustration of this fallacy was : 
“ Whatever a man walks he tramples on ; a 
man walks all day, therefore he tramples on 
the day.” 

Of tho material fallacies, tho fallacies extra 
dictionem, Aristotle gives seven. Tho most 
important of these are : 

(1) The retitio Principii, or begging the ques- 
tion, or arguing in a circle, when the conclusion 
it is desired to prove is taken as one of tho 
premises. For instance, “ England has to 
defend herself from Germany, Germany has to 
defend herself from England, therefore war is 
necessary.” The argument, “The moon is 
either made or not made of green cheese, it is 
not made of green cheese, therefore it is made 
of green cheese,” is another instance. 

(2) The Ig noratio elenchi, or irrelevant argu- 
ment, or arguing beside the point, manifesting 
itself sometimes in an argumerUum ad homincm 
or an argumentum ad populum. It has often 
been spoken of as the politician’s refuge. 

The other fallacies are less important ; they 
are the fallacy of Many Questions, famous in 
ancient dialectics, in which many questions are 
introduced in the guise of one, so that tho 
answerer is committed by the answer “ Yes ” 
or “ No ” to the implication of the question, 
such as “ Have you loft off beating your wife ? ” ; 
the fallacy of Non-Sequitur ; the fallcwy of 
Post hoc ergo propter hoc ; tho fallacy of Accident 
and its converse. 

There is unfortunately no spaoe her© to con- 
sider tho questions of hypothetical and dis- 
junctive syllogisms. The latter are more com- 
plicated than the former, which do not really 
oUer any greater difficulties than simple syllo- 
gisms. They can generally bo stated in such 


a way as to avoid the hypothesis, and can then 
be treated as simple syllogisms. 

Rule of Inference. — Many arguments, how- 
ever, do not obey tho rules of the syllogisms, 
but tho Rule of Inforonoe affords one valuable 
test for dealing with some. Roughly the rule 
is that from a proposition stating a relation 
between two terms we can always infer tho 
same relation between two other terms which 
refer respectively to tho same things as those 
to which the first two tormc refer. If, for 
instance, parallel linos never meet, the opposite 
sides of a square, which wo know are parallel, 
never moot. This rule leads to tho principle 
of the substitution of similars for similars, 
which is tho process by which a groat part of 
knowledge has boon roa(!liod. It is a principle 
which has guided all grt*at inductive reasoning. 

INDUCTIVE REASONING 

Tho difference between deductive and in- 
ductive reasoning has been already pointed out 
as a difference in direction — i.c. by dodiiction we 
work forwards from premises to conclusion, by 
induction, wo work backwards from conclusion 
to promises. All around ils aro natural pheno- 
mena, and it has boon tho businc'sH of scientists 
for many hundred years to observe and to 
classify phenomena with a view to the discovery 
of tho varioas laws of nature which have caused 
them. 

Careful observation of fji,cts presented to our 
.senses is thoroforo an essential preliminary to 
inductive reasoning. The scientist, however, 
while he colknits facts, collects them imagina- 
tively — that is to say, his rcivsoning about them 
a.s ho collects shapes itself into imagined laws 
or hypotheses. He next proceeds to experiment 
with one of those hypotheses to see whether 
deductions from fdl the facts ho has collected 
agree with tho hypothesis, and ho does not put 
forward his hypothesis as a correct one until 
there is no sliadow of disagreement between it 
and all his deductions. Wlien agreement is 
complete he heus reached tho last stage of in- 
ductive reasoning, and is said to have established 
his hypothesis. 

These steps, starting from observation and 
proceeding through tho framing of on hypothesis 
azid deductive processes to verification, are tNe 
steps by which all discoverers of natural laws 
have marched to their great discoveries. There 
is no royal road to scientific truth. And the 
greater the scientist tho less impatient is ho to 
pass from one step to the next and before he 
gives his discovery to the world he retraces his 
steps many times. The history of Darwin’s in- 
vestigations and reasoning processes before he 
founded that great theory, The Origin of Species, 
is an object lesson on this point. Great in- 
vestigator and groat thinker as he was, he did 
not allow himself to speculate the question 
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until, an he himself tells iis» ho had spent five 
years in “ patiently iu;cnmulating and relleeting 
on all sorts of facts which could possibly have 
any bearing on it.” Ninotoen years after ho 
had first drawn up some short notes on the 
subject ho was induced by his friends to publish 
what he modestly referred to as an abstract of 
his conclusions, speaking of the mass of evidence 
contained in the abstract as “a few facts in 
illustration ” and “ necessarily imperfect.” 

Klnd^, of Induction. — Induction is of two 
kinds. Perfect and Imperfect. 

For Perfect Induction, the premises have to 
include every possible case to whicli the con- 
clusion refers so that the conclasioii is an abso- 
lutely certain one. When the premises do not 
include every possible case, the induction is 
imperfect. 

Since Darwin was obviously uiiablo to observe 
and examine all poasiblo facts fell at could have 
bearing on the case he was studying, his induc- 
tion was, as he hiinscjlf said, “ luxiessarily im- 
perfect.” 

Had ho oven boon able to examine all known 
facts and to enumerate the same in his premises, 
his induction would still havo been imjM'rft'ct, 
since knowledge is not co -extensive with exist- 
ence, but in such a case, by using the expression 
“ known facts ” in his premises, his argument 
could have been presentod in the form of a 
perfect induction, b(xjause his promises would 
have made no assertion regarding facts outsider 
known ones. 

But it is rarely possible to observe, still less to 
enumerate, all known facts, and in consequence 
Inductuin is usually imperfect. Moreovc^r, the 
certainty of conclusion in the field of pliysical 
science is further qualified by an assumption of 
the principle of reasoning by analogy. 

Analogy, — ^Wheii, for instaneo, a scientist is 
examining a material substance such as a pioco 
of chalk, he is not absolutely certain that his 
analysis of its ingredients is an cmalysis that 
will hold good of all other pieces of chalk. It 
oould bo only by experience of analysis of all tho 
chalk in existence that he could make an abso- 
lutely positive statement regarding clialk. Tho 
truth of his analysis therefore would depend 
upon tho assumption that there was an exact 
fcsemblanoe between the piece of chalk he is 
examining and the rest of the chalk in existence. 
He assumes the formula given by Mill as tho 
basis of argument by analogy that if two things 
resemble one another in one or more respects, 
what is true of tho one is true of the other. 

By analogy, much of our everyday reasoning 
is done, and occasionally, if not profound, it 
leads to very unfortunate mistakes. If our 
analogy never concerns itself with anything 
beyond superficial resemblance, it is rarely 
trustworthy, or if it is trustworthy we are 
fortunate. Very careful observation is needed 
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to accompany reasoning by analogy if that must 
Ih 3 our only guido. Anfliogy, as somoono has 
said, is a good servant but a bfvtl master. 

Now, though f<jr ordinary purposes ^^vol•yday 
life supplier us with more material than wo con 
iiandlo for scientific purposes, observatiijii has 
to be supplemented by experiment, when pos- 
sible. Very many natural phenomena are, of 
course, beyond tho reach of experiment alto- 
gether, and a certain number, such as total 
eclipses of tho sun, earthquakes, occur, com- 
paratively speaking, so rarely that our know- 
ledge of them is necessarily incomplete. But 
where experimentation is possible, as in tho case 
of chemical substances, for instance, wo can not 
only get intimate knowkxlgo of the action of a 
certain thing under tho particular circumstances 
in which wo havo observed it, but of its action 
under other circutnstances which we are able to 
control. Moreover, by this ability to vary the 
circumstances, we can discover what is the 
particular consequence of each separate circum- 
stance, and actually in what that separate 
circumstance consists. 

ArUecedent is tho name by which we signify 
each one of tho circumstances preceding the 
event wo are observing. To that which follows 
after the event wo give the name Consequent, 
Tho event itself is called the Phenmnvnon, 

Methods o! Induction. — From experiments 
wo discover wherein, among tho antecedents of 
a phenomenon, lies its cause. Tho cause of a 
phenomenon is that antecedent or antecedents 
which are always found when the phenoineiion 
happens. S(;ienco tries to discover tho oxa(5t 
nature) of antecedents and tho exact order of 
their importance in producing the phenomenon. 

It does this, when it is debarred from experi- 
ment, by considering every possible circumstance 
that was present at every observed appearance 
on tho phenomenon it is studying, and tries to 
see wherein those various circumstances havo 
points in conunon. In so doing it is proceeding 
on tho lines of tho first Method of Induction, 
namely tho method of Agrecmefit, expressed by 
Mill as follows ; 

“ If two or more instances of tho phenomenon 
under investigation havo only one circumstanoo 
ill common, tho circumstance in which alone all 
tho instances agree is tho cause of tho given 
phenomenon. ” Ihit in tho event of two different 
caasos being able to produce the same phono- 
raenori, another method has to be applied and 
this is called tho metliod of Difference. 

“If an instance in which the phenomenon 
under investigation occurs, and an instance in 
which it does not occur, have every circumstance 
in common save one, that one occurring only in 
the former, the circiunstance in which alone tho 
two instances differ, is the effect, or the cause, 
or an indispensable part of the cause, of the 
phenomenon.” 'fhis method is that upon which 
experiments are conducted, when by varying 
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one circumstanoe or Bot of circumstances at a 
time, the other circumstances being kept con- 
stant, the consequences of each circumstance or 
sot of oiroumstancjes can be compared. The 
investigations into the cause of dew, referred to 
by Herschel in his Discourse on the Study of 
Natural Philosophy, illustrate this method ; a 
portion of the ground screened from the cloud- 
less sky, but in all other respects subject to 
exactly the same conditions of temperature as 
the surrounding unscreened ground, was found 
to be free from the dew which was elsewhere 
universal, and enabled the conclusion to be 
drawn that exposure to the open sky was an in- 
dispensable antecedent to the formation of dew. 

Those two methods, tho Method of Agreement 
and the Method of Difference, have soraetimas 
to be applied jointly in cases when it is not 
possible to isolate one particular circumstance 
from the others, though when that circumstance 
is always present there appears to be a corre- 
sponding constant in the result. In such a case, 
if, by introducing a completely different set of 
circumstances, the former result no longer 
happens, there is strong ground for assuming 
that tho particular circumstance is the true 
antecedent of tho phenomenon in question. 

Mill defines the Joint Method of Agreement 
and Difference as follows : 

“ If two or more instances in which tho 
phenomenon occurs havo only one circumstance 
in common, while two or more instances in 
which it does not occur havo nothing in common 
save tho absence of that circumstance : the 
circumstance in which alone the two seta of 
instances (always or invariably) differ, is tho 
effect, or the cause, or an inilispensable part of 
tho causo of the phenomenon,” 

Generalisation is the reasoning process by 
which we draw, from tho facts which observa- 
tion or experiment in particular cases gives us, 
general truths or laws concerning the whole 
class of things to which the particiilar things 
belong. Life ia too short and the world too 
large for us to make absolutely certain that 
what is true of several things of a class is true 
of every other thing in that class. All we can 
do is to verify our hypothesis in as many cases 
as possible, and to found our generalisation upon 
that. We conclude, and our conclusion is 
usually corroborated by practical results, that 
things which are alike in several properties are 
probably alike in other properties. We cannot 
be positive about it, but the probability soema 
to be much greater than tho improbability. 
There are three kinds of fallacies into which 
hasty generaliaalion and faulty analogy may lead 
us. These are : 


(1) Arguing from the general to the particular, 

(2) Arguing from the particular to the general, 

(3) Arguing from the particular to the par- 
ticular. 

Though we derive our knowledge of the gene- 
ral from knowledge of particulars, we cannot 
assume, espeoielly when our generalisation ia 
very extensive, that it holds good in peculiar 
oases. For instance, though it ia truo of men 
in general that they need solid food, there are 
times in illness when to givo solid fooc^ to a man 
would endanger his life. Though, as Mrs. 
Squeera probably thought, when she dmly 
administered brimstone and treacle to the boys 
at Dothoboya Hall, all young people are the 
better for regular medicinal treatment, she was 
arguing from t]i£) general to tho particular in a 
very brutal and thoughtless mamier. Again, 
though the fourth commandment to keep holy 
tho 8ab>)ath day, and in it to tlo no manner of 
work, W6W doubtless in general a wise one, that 
there were instancjoa when to obey it literally 
was inhuman was pointed out by Christ Himself. 
Yet in such a case it is realised that tho descent 
from the general to the particular rested upon 
the convent if)nal interpretation of the law rather 
than upon the law itself, and tho illustration is 
perhaps a deceptive one. 

So that in applying a general law we have to 
consider whether tho case to which we are apply- 
ing it is a moral one, that is ono from the par- 
ticular knowledge of which the general law could 
have been framed. Mrs. Squeors’ methods 
might also havo boon quoted eis an example of 
tho second fallacy, that of proceeding to the 
general from tho particular. Tho fact that 
brimstone and treacle is good for some boys 
every morning is an insufficient reason for 
assuming that it is good for all boys. However, 
Mrs. Squeors did not probably reason about it 
at all, or if she did, tho object of her reasoning 
was to save herself trouble rather than to confer 
benefit upon tho boys. The fallacy of arguing 
from the particular to tho particular partakes 
more of false analogy than of hasty generalisa- 
tion. It is false analogy when wo reason that 
bt)cau 80 Germany flourishes undcir a protective 
tariff Groat Britain would also flourish under a 
protective tariff. Whether we consider that a 
policy of protection would bo good for Great 
Britain or not, we at least know enough of th§^ 
different economic conditions in the two coun- 
tries to realise that if Great Britain did 
flourish under a protective tariff it would not 
be because Germany flourishes under the same 
policy. 

The only preventive against falling into any 
of these fallacies is knowledge of the matters 
about which we are talking. 
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Metaphysics comprehends the study of the 
ultimate grounds or first principles of things. 
That thoro is sume changeless, eternal reality 
behind the over changing experiences of this 
mortal life was the idea which furnished the main 
stimulus to tho rofloctions of tho early philo- 
sophers. 

And wG, to whom tho world seems so indubi- 
tably real, who have never been stirred to 
doubt the reality of any of our experiences, may 
wonder why tho necessity arose for such pro- 
found searchings. True, we often remark 
glibly in particular instances, g('nerally con- 
nected with personal disappointment, that 
things are not what they seem, but wo very 
rarely realise that in making such a remark wo 
are in a few words sotting forth one of tho biggest 
problems of philosophy. Yc^t it needs but a very 
little consideration — consideration involving no 
abstruse thought — to convince us of tho difficulty 
not only of declaring positively that such aiul 
such a thing exists, but of declaring positively 
that there is any such thing as reality at all. 

The Problem of Reality. — ^To a suggestion 
that it is very difficult to declare positively that 
such and such a thing exists one may instinc- 
tively retort by an appeal to the senses. It can 
bo seen. 

But what of tho blind ? 

To meet this objection an appeal is made, 
perhaps, to other senses. Even tho bliiul have 
the sense of toucJi , and can therefore reasonably 
infer tho existence of a thing although they 
cannot see it. 

When the objection is pressed further — What 
is reaUy there, that we can see an<i tho blind 
can touch ? — it may be grasped tliat a thing 
looks different from different points of view. 
A chair, for instance, may be drawn in this 
way or in that way. The final objection now 
^emerges — ^How can the real shape, size, &c., of 
a thing be known which looks different from 
different points of view ? 

And, however hard we try, we shall not bo 
able to say what the real shape of tho chair is, 
any more than we can say what its real colour 
is, for tho colour that the chair seems to be is 
just as changeable as the shape ; in some lights 
it will appear brown with flecks of light whei’e 
tho sunlight strikes it, in other lights it will 
seem of dull hue. Looked at from a distance, 
with the light behind it, it will seem to be black, 
while we can make it seem what colour we like 


by looking at it through oolodred gla 
And tho more we investigate what we have 
hitherto considered tho real, inalienable features 
of the chair, tho more we shall see that those 
features oro no more than charekctoristics of its 
various appearances. Touch, too, gives us no 
more decisive evidonoe. The sensations of 
hardness which wo get as wo sit on the chair 
increase as wo go on sitting, while, owing to some 
parts of our bodies being more sensitive than 
other parts, we cannot say really how hard the 
chair is. It is tlio samo with the evidence of 
all <3ur senses ; it is nc^vor more than an indi- 
cation of what tho Boinothing we are considerfng 
seems to be at tho moment we are considering 
it. And yet we believe that the something is 
there, that in spite of our inability to get be- 
yond appearance, this appearance is caused by 
tho oxiatenoo of a substantial thing, a reality. 
Though we admit that our knowledge about it 
can only be in tho nature of an inference from 
what our senses tolls us immediately, we still 
believe that that inferred knowledge is tho 
kiv)W'ledgo of a real, objective thing. 

Suppose, for a moment, wo admit the con- 
trary hypothesis, that there is no real objective 
thing, that what wo think to bo real is merely 
an illusion of our senses, that only so long as 
wo are looking at it does that thing exist. In 
dreams wo see things which when we wake up 
wo discover to have had no objective existence ; 
in waking life, too, we have sometimes perhaps 
been confounded by mirages : lot us suppose 
that all our oxporioncos are like dream experi- 
ences, that outside things are mirages. 

Certain difficulties, however, immediately 
occur as soon as we deny the independent, 
material existence of other things than our- 
selves. 

The Difficulty Involved In denying Reality.— 

How can we, for instance, account for tho 
behaviour of people, animals, trees, flowers, and 
all those things that we include within the 
term animate life, if we maintain that such 
things have, so to speak, lapses of non-oxistcnce 
when wo are not looking at them ? 

How can we explain how a bud which was on 
a rose treo as wo looked at it in the garden 
yesterday is in full bloom as we look at it to-day ? 
How can we explain growth, if when we are 
not there to see it, tho bud ceases to exist ? 
How can we explain any of the changes in the 
occurrences of daily life, if such changes are 
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are not the manifestations of continuous action 
whether wo are there to see them or not ? 
Moreover, how can wo explain why this denial 
of independent, material existence should bo so 
inaoceptablo to common sense ? 

It is not asserted that we cannot explain it 
except by the common-sense hypothesis that 
outside things do exist independently, but it is 
claimed that, in the face of those and other 
diffioultios, there seems no reason why we should 
believe that the contrary hypothesis is true. 
Also the common-sense hypothesis proceeds 
from an instinctive belief, and unless an instinc- 
tive belief proves itself entirely at variance 
with other instinctive beliefs wo are in no 
position to overthrow it. Each instinctive 
belief has to run tho gauntlet of all other in- 
stinctive beliefs, and its survival from such a 
summary process is in itself a strong argument 
of its reasonableness. Having reassured our- 
selves on this point, we come next to tho cori- 
sidorathm of tho nature of that which wo 
instinctively believe does exist outside ourselves. 

The Nature of Reality. — Immc'diate know- 
ledge of the nature of a thing is, we have scon, 
denied to us ; what tho real thing is we cannot 
toll any more than wo can tell what is its real 
shape, real colour, real taste, &c. ‘‘Any more 
than,^’ may, however, suggest a way out of tho 
difficulty. For while it is true that tho shape, 
or colour, we see is not the thing’s real shape 
or real colour, why cannot wo suppose that tho 
real shape or colour is anyway something liko 
the apparent shape or colour ? The apparent 
shape, or colour, does, we admit, vary accord- 
ing to the position or place from which wo seo 
it, but wo can explain these variations by th(i 
laws of perspective or reflection, and the real 
shape or colour may be something in tho nature 
of a medium shape or colour. After all, at least 
with colour, tho differences between the various 
appearances do not strike us generally sur- 
prising differences ; it is often merely a question 
of shade. 

Correjipondmee , — This argument is a very 
plausible one and difficult to dismiss, and 
though we have to dismiss it we need not dismiss 
the idea which it may contain of a probable 
correspondence^ though not likeness^ between 
real objects and their appearances. In what 
that correspondence consists we must discuss 
later ; for tho present we have to reject the 
notion of the probability of there being any 
likeness between appearance and reality. 

For, and it cannot t<jo often bo repeated, tho 
shape, the colour, the sound, tho taste, the 
smeU of a thing are all determined by con- 
ditions which have no intrinsic connection with 
the real f)l)jfx;t whatev(^r. Not only do our 
sensations depend upon tho jstato our senses 
are in, bat they also depend upon the condition 
of that which intervenes between ourselves 


and the object. Fog, water, the state of tho 
atmosphere, are determinants of colour, shape, 
and sound, while so are our own physical con- 
ditions. Something is there, outside ourselves, 
to cause these sensations, but there is no tittle 
of evidence to prove that this something boars 
likeness to things as wo perceive them. 

Correspondence is a different matter. As 
reasonably as we infer from our sensations that 
external realities do exist, may we infer certain 
correspondences between tho real and tho 
apparent things. But such correspondences are 
only oorrospondeneos in spatial and to a certain 
extent in temporal relationships. 

Assuming that realities exist, we may assume 
that they exist and hold tho same relationship 
as far as position gcxw in a real space as tho 
apparent things hold to one another in space 
as we know it. Wo have, of course, to dis- 
tinguish between space as we know it and ilio 
real space in which we assume tho real objects 
are placed for tlio same reasons as kid us to 
distinguish between other appearances and 
realities. 

And in so far as lime marks tho ordcir in which 
things happen, wo may asstime that real events 
take place in real time in the same order as that 
in which they apparently take place. Wo 
should note particularly that it is only order and 
not duration of which wo are speaking, for our 
sense of duration is no better guide to r(?al 
duration than are our other feelings to reality. 
Tho hymnal lino, “ A thousand ages in 
Thy sight are but an evening gone," however 
unduly positive upon the matter it may scorn, 
at least shows a proper conception of the sub- 
jective nature of tho feeling of duration, and we 
need only compare our personal experiences of 
half an hour spent pleasantly and unpleasantly 
to realise this conception more vividly. 

The presumption of correspondence may 
reasonably bo pushed a little further. In so far 
os things appear to bo similar or to bo dissimilar, 
a corresponding similarity or dissimilarity may 
reasonably bo believed of their realities, though 
what the actual nature of that in the real things 
which gives tho appearance of similarity or 
dissimilarity is wo cannot discover immediately. 
Science may bo able to give us her latest theory 
of the ultimate grouncl of the phenomena of 
external nature, but oven sciontiflo supposition^ 
force our minds into that unfamiliar real space 
of which wo have no immediate knowledge. It 
seems paradoxical that with reality we can never 
be familiar, but this apparent paradox is one of 
the first truths that metaphysics teaches us. 

It looks then as if we might reasonably 
despair of discovering tho nature of that which 
we believe does exist outside ourselves. We are 
confident that something is there, and yet wo 
don’t know what tliat something is, nor, so far 
as our senses are capable of telling us, docs it 
seem that wo are over likely to know. 
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This is tho riddlo of motaphysics — to explain 
the nature of that which exists outside our- 
selves, to discover what that is of which wo 
have only relative knowledge, that is knowledge 
of its relation to our senses. Our conceptions 
have hitherto been what are called dualistic; 
wo have thought of tho world as consisting of 
Mind and Matter, Mind which thinks, and 
Matter which is independent and inanimate. 
What is the real relation between the two ? 

In proceeding to discuss tho very different 
answers which philosophers have given to this 
question, wo shall do well to begin as Descartes 
(ld00~l(>5()) began, with complete open-rnindod- 
noss and an unwillingness to believe in tho oxist- 
onco of anything which could be reasonably 
doubted. 

Descartes' scepticism did not, however, in- 
clude doubt of his own existonco. He found 
that ho couhl not doubt his own existence 
because if he did not exist he could not doubt ; 
the fact that ho did doubt was proof of tho 
existence of something which could cioubt. 
“ 1 think,” said Descartes — “ therefore I am.” 
(** Cogito, ergo sum.”) From such an iT\disputable 
position D(^H(;art.os proceeded to tost tho validity 
of id<3as and to develop his theory of innate 
ideas, those whoso intuitive clearness and dis- 
tinctness wore evidence of thoir truth. From 
such a standpoint, tho truth of “ Cogito, ergo 
sum ” was based, not S(3 much upon experience 
as upon the rational ground of intuitive certainty, 
and innate ideas, according to Doscart(3«, were 
those which presontod thomaelves to tho mind 
with as much clearness os tho fundamental 
intuition of self-consciousness. 

Th(} idea of Perfect ion which was the first of 
his innate ideas must, ho thought, imply tho 
existence of a perfect God outside himself, since 
a mind aware of its own imperfections could not 
of itstjlf conooivo perfection. In such a way, 
certain other innato ideas, among them the 
ideas of substance and a unity informing all 
things, carritxl him int<3 the unknown, or rather, 
certain a priori conceptions revealed to him that 
which was unknown by exporicnco. 

But tho scepticism which Descartes had in- 
culcated opposed itself, in other philosophers, tf> 
his conclusions. Locke (1032-1704) reasserted 
the impossibility of knowing anything boyond 
•experience, and Berkeley (1085-1753) from tho 
earne starting-point developed his system of 
Idealism. 

Matter, according to Berkeley, was no more 
than a collection of ideas. It had no reality 
beyond our perception of it. Its being was 
being percewed and no more. Nothing was 
left when we stripped from tho thing wo wore 
perceiving all tho qualities wo hod perceived. 
The reason why it did not vanish whi*n wo Icrft 
oil perceiving it lay in tho fact that tho i<lca of 
it wtvs always in tho mind of God, who liadgood 
reasons for communicating that idea to us when 


it was necessary that we should think of it as 
real. Tho act. of creation consisted in God's 
willing that those things should liocome per- 
ceptible to other spirits which before were 
known only to Himself. Oui* imagination, 
unassisted by the Divine Idea, was responsible 
for our dreams and for our recognition of things 
os unreal. Berkeley did not say, it must bo 
noted, “There is nothing there.” What ho 
said was : “ The something which you think 

is there has no substance, it is purely mental.” 

And this is tho conclusion, though not always 
presented with tho same theological bias, which 
other idealists put forward. Mind, whether it 
bo tho Mind of God or tho Mind which is tho 
summation of fill minds in tho universe, is by 
idealists assorted to bo tho only reality. They 
do not tell us that that which we have thought 
of os matter dot's not exist, that tho w’orld is a 
dream or a mirage, but they toll us that what 
wo think of as Matter is not Matter at all. 
Matter, in tho sense in which we conceive it to 
bo an independent substance, does not exist ; 
all that exists comes from mind and mind alone. 

Hume. — Hume’s (1711-1775) original scepti- 
cisjn, however, directc'd itself upon tho nat.ure 
of Berkeley’s assumptions concerning Mind 
and penetrated tho supposition that Mind is a 
single entity and agent of all tho phonoraona of 
consciousness. What grounds have we, asked 
Humo, for attributing our momentary percep- 
tions to a permanent Self or Ego ? We cannot 
strictly say “ I know ” ; all wo can say is 
“something is being known,” for wo do not 
know that the something which perceives at one 
moment is tho same os that which porcoives at 
tho next. Humo laid the foundations of modem 
psychology, which is coiicornod w'ith tho invowsti- 
gatioii of the conditions and phenomena of con- 
sciousnc'ss without tho a priori assumption that 
there is a single underlying Mind -substance of 
which tho phonomona tiro but facultative 
manifestations. 

Scepticism thus hung like a im'llstono round 
the nocks of metaphysical sp(M ulation until 
Scottish Realism came forward to liberate her. 
Practical common sijnse, in short, turned the 
tables upon scepticism. Why doubt tho evi- 
dence of our senses ? Such evidence is aa old as, 
or older than tho hills ; before philosophy was, 
common sense existed. It is futile to discredit 
her testimony. Wo must rest content with tho 
world as wo know it. Metaphysics in its onto- 
logical sense, as tho study of being as pure being, 
is absurd. So said tho Scottish philosopliors, 
chief among them being Reid and Hamilton, who 
aro associated respectively with two difi'orent 
doctrines of dualistic realism. 

Meanwhile in Germany, Kant was working to 
answer the scepticism of Humo and to reinstates 
metaphysics in a different way. Rc'instatement 
is j^erhaps a misleading term, for what Kant did 
in his great work, The Critique of Pure Reanon^ 
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was to limit metaphysical inquiry to bounds 
which reason herself prescribes. Agreeing that 
a knowledge of things as they are in themselves 
was quite unattainable, Kant referred the 
knowledge we do have of relations between 
things and our senses to principles of cognition 
and co-ordination which come from the mind. 
Our conceptions of Time and Space are not 
given us by sense ; they are a priori forms of 
perception involved in the nature of the mind 
itself. And the object as wo perooivo it in Time 
and Space btHJomes the object we know by 
reason of the operation of the categories or 
synthetic principles of the understanding 
upon the more chaos of sense. In other words, 
we weave that which the senses give us into 
things as wo know them by these a priori prin- 
c'iples of understanding. Mere sense would be 
cha^js without the existence of these central 
principles which make that chaos knowable. 

The existence of the categories, or synthetic or 
connective modes of knowing, makes appre- 
hension knowable. “ Perception without 
notions,” said Kant, is blind”; these notions 
which combine and clarify tho data of tho senstvs 
are not given by sense, they live in the mind and 
are ordained by Reason. In the transcen- 
dental logic of the GritiqtLCy Kant sets forth tho 
four forms of judgment. Quantity, Quality, 
Relation, and Modality, from which he derives 
his categories. Those categories which Kant 
found by analysis to be determinants of all 
experience must be accepted, ho declared, as 
transcendental knowledge. It is knowledge for 
tho truth of which there is no abstract proof ; 
the proof rests in tho fact that without these 
principles of synthesis wo ooidd not have tho 
experience wo do have. Beside the categories 
Kant posited three ideas of pure reason as prior 
to all thinking, tho Self, the World, and Qod, 
resbson resisting any denial of these ideas. It 
was from their directives influence that Kcuit 
built up his system of morals. 

From this point of view, tho world as wo know 
it becomes an ordered and comprehensible 
world, but since its form is absolutely deter- 
mined by the a priori constitution of the mind 
of tho knowing subject, it is impossible to tell 
what relation it bears to tho rei world which 
Kant calls the noumenal world in contradis- 
tinction to the phenomenal world of our know- 
ledge. For, owing to the peculiar ewtivity of 
the mind which moulds the chaotic data of the 
senses into forms of its own we are forever cut 
off from a knowledge of tho noumenal world. 
Everything is so altered by Mind that we can 
never know the noumenal ; it has no connection 
with the objects of sense. It must remain only 
that which can be thought. 

Kant in this way destroyed the notion of 
me taphysics as a science which could ascertain 
the nature of Reality, but since he conceived 
Reality as something-in -itself distinct from the 


objects of sense, his distinction cleared the 
ground for a more rational conception of meta- 
physics. 

To conclude this short sketch of metaphysics 
with Kant may seem to pretend that conten- 
tion has ceased in the ranks of metaphysicians 
since Kant’s time. Such is not at all the case. 
Both in England and in Germany, but moro 
especially in Germany, there have been retro- 
gressions from as well as developments and 
transformations of his doctrines, chief among 
tho latter being the idealistic systems of Fichte, 
Schelling, and Hegel, and the realism of Schopen- 
hauer. But Kant marks an epoch in meta- 
physical inquiry, and a discussion of succeeding 
theories at this early stage of the reader’s 
acquaintance with metaphysics would merely 
blur tho problem, as those few pages have tried 
to give it in its most essi'ntial outlines. 

Relativity and Subjectivity of Knowledge. — 
A halt here also enables us to return, as it is 
important we should return, to the question 
at issue between Kant and what has been 
referred to too summarily, and because sum- 
marily perhaps misleadingly, as the view of 
the common-sense philosopher. 

This view must not bo confused with the 
average man’s conclusion that all metaphysical 
speculation is so much waste of time since 
its conclusions make no jot of difference to 
practical living. Such a conclusion generally 
springs from an inveterate hatred of reflective 
thought of any kind, or at least of reflective 
thought which is barren of practical results. 
The common- sense school of philosophers have 
not shirked reflective thought, the first essential 
to philosophical activity, nor do they cstc'-em it 
according t.) its practical results. Their appeal 
to common sense has come in only in their 
opposition to tho subjectivity of Kantian 
doctrine when it isolates the thing as wo know 
it completely from tho thing in itself. It 
protests against the truth concerning tho 
relativity of all our knowledge being used to 
press home the conviction that such relative 
knowledge inevitably conceals, in the active 
sense of the word conceals, the real nature of 
things. That such relative knowledge is only 
part knowledge, it admits, but it can see no 
reason why it should be assumed that we, the 
subjects of knowledge, should be so utterly out^ 
of harmony with tho roel natures of things that 
our relative knowledge must always be considered 
as a distortion, instead of an approximation, of 
their real natures. 

Kant, as wo have soon, urged tho relativity 
of our knowledge os other metaphysicians had 
urged before him and as tho common -sense 
philosophers did not dispute. But Kant was 
concerned to prove that such relativity was a 
peculiar subjectivity, that the forms in which 
we see things were determined by our a priori 
perceptions and categories, and could no more 
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be ooneidered as in the things themselves than 
can the lantern picture be considered in the 
screen on which it is projected. “ Wo know 
nothing more than our inodes of perceiving 
them (i.e. the things) which is peculiar to us.'* 
“ This cognition of our own mode of perception 
remains toto ccbIo different from the cognition 
of an object in itself, and that even though 
we should look the phenomenon through and 
through to the very bottom.” 

And this very exclusive subjectivity, this 
reference to the subject as the solo source of all 
which made experience possible, experience 
being what we put into the thing and not a 
contribution from the thing its<'>lf, led not 
only to the idea of the thing-in-itself as a remote, 
inaccessible abstraction but also to an almost 
exaggerated conception of the inevitable, one 
might even call it intentional, delusiveness of 
the appearance of the thing. It was against 
this readiness to tleolaro tho appearance as 
undoubtedly delusive that the cornmorisenso 
school se3t itself. 

“ You must admit the doubt of such delusive- 
ness being so certain” — ^they said — ‘‘since wo 
do not know what tho t*hing-in -itself is, you 
cannot logically assert tho impossibility of its 
being tho thing as we know it.” “To declare 
positively that our relative knowledge is de- 
lusive in the most extreme sense of tho word, 
that far from giving us only certain phenomcjna 
of tho real thing, its purpose is to throw us off 
the scent altogether, is unreasonable.” 

Moreover, from theoomrnon-sonsephilosophers’ 

point of view, th(^ idea of the thing-in-itself 
being entirely apart from the thing as wo know 
it, is a travesty of the original philosophical 
creed that things are not what they seem 
and mocks at all instinct for knowledge. 

An impasse of absurdity, they argue, is reached 
under an elaborate relativism which in addition 
urges “ peculiar ' subjectivism, which makes 
the very act of seeing, the very act of appre- 
hending, in themselves fatal prohibitions to 


knowledge. Hence they conclude that tliat 
unknowable reality which is so separate from 
tho thing as it is known as to elude all process 
of knowing does not exist except as a mere 
abstraction. They do not conceive tho ultimate 
reality as something transcendentally apart 
from the world os we know it, but rather some- 
thing, without a knowledge of which not even 
the world as wo know it can bo said to be fully 
known. Tho full knowledge of a thing, they 
maintain, is its metaphysical reality. 

Our knowledge can never bo more than 
relative. The possession of cklditional facultu^s, 
though it may be supposed that they would 
extend our Iniowlodge in as far as hitherto 
imknowii aspects of existence would through 
these additional faculties become known to 
us, would still not make our knowledge the 
loss relative. All that wo know is, and can 
never be more than phenomenal of the un- 
known. 

This issue, tho relation of our experience to 
reality, has boon tho issue on which many 
modern philosophers have parted company with 
the older metaphysicians. Kant’s searching 
analysis of tho processes and constitution of 
knowledge, while in one way it took tho sting 
out of tho old scepticism by discrediting tho 
grounds over which it hod roamed, in another 
way gave rise to a new scepticism which attacked 
tho problem, as wo have soon, from a different 
angle. It may or may not bo due to Kant, and 
to his reminder of tho limits of hmnan know- 
ledge that nowadays Materialists and Idealists 
seem to fight out their battles at closer quarters. 
It may savour too much of tho average outlook 
to remark that tho old assumed distinction 
between Matter and Mind seems to be resolving 
itself more and more into a question of terms. 
The tempers of all combatants seem to have 
been modified by tho recognition to which 
science has led them, of tho diflioulty of de- 
claring with any finality what matter ultimately 
is even in relation to our senses. 
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The procoding pages on metaphysics will at 
least have impressed ono truth upon the reader, 
fchat of the relativity of our knowledge. Wo 
know things only as they are in relation to our- 
solvos. Our experienoo is always relative. Wo 
can never cliininato tho subjective factor. But 
just because this factor is constant throughout 
our experience, so, its presence does not affect 
the relationship between different forms of our 
experience, the factor of relativity in tho 
numerator cancelling that in the denominator. 
Thus we are able, for practical purposes, to 
view things and the world in an objective way, 
always remembering that the things and tho 
world wo view are not of course the thingsdn- 
thomselvoa and tho world-iri-itself. This is what 
is meant by saying that wo take things as we 
find them. 

But within fchis objective, or, if we wish to be 
strictly accurate, comparatively objective, circle 
of our experience, there is a standpoint of sub- 
jective experience which is tho standpoint of 
psychology. Tho psychological point of view 
views the world of experience only in its rela- 
tion to the subject of experience ; it is an 
entirely different standpoint from that of 
natural science which looks upon experience as 
taking place independent of the subject. Jn 
tho pages on metaphysics it was pointed out 
that the feeling of duration is a very unreliable 
guide to tho measurement of time by tho clock ; 
this example illustrates tho difference between 
what are meant by the objective and the sub- 
jective standpoints. Physics deeds with objec- 
tive time ; psychology is concerned with sub'- 
joctive time, or in case this way of putting it 
should dead the reader to suppose that physics 
and psychology deal with two different things, 
it is bettor to say that physios looks at time 
objectively, psychology considers time subjec- 
tively. Tho difference is not a difference in 
subject matter ; it is only a difference in stand- 
point. 

Again, ono personas sense of duration may 
compare most unfavourably with another 
person’s sense of duration. One person’s 
notions of a warm day, of a long walk, of a 
quiet evening, may differ considerably from 
another person’s views on these points. - It all 
dt'penda tt/pon the person. That is the crux of 
the matter. And it depends so much upon tha 
person that if the person were not there for it to 
depend upon, strictly there would be no such 


thing as warm, or cold, or long or 8hoi<;, or noisy 
or quiet, at ail. What would be there, what is 
there, objectively, are various wave -motions, or 
at least tho latest soientilio hypothesis is that 
wave-motions, of different kinds, are tho ulti- 
mate, irreducible, olomonta of natural pheno- 
mena. Pure science knows nothing about 
warmth or cold, length, breadth, noise or quiet. 
She has units of space, time, ahd mass, but 
warmth, cold, noise, quiet, &c., are terms imply- 
ing relationships between the oxporienco and 
tho person wht) experiences. 

The Field of Psychology is coterminous with 
the world of experience. Every single natural 
phenomenon is an object of psychology. Tho 
material of psychology, in its objoctivo essence, 
is the same material which all tho natural 
sciences consider from their respect ivo stand- 
points. Tho nature of tho standpoint from 
which psychology views tho world constitutes 
the difference between it and the natural 
sciences. Until we grasp this fimdamental 
issue between the natural sciences and psycho - 
logy, wo shall flounder forever m the attempt to 
define its province stxtisfactorily. It has been 
neglect of this issue that has been responsible 
for tho time wasted in attempts to settle, not 
only what is psychology’s province, but by 
what clear and cornprehonsivo title that pro- 
vince shall bo called. Such attempts may be 
likened to the attempts of a man, wearing rose- 
coloured Bpe>ctacles, to locate exactly, as ho 
looked around him, the differenco between tho 
ordinary landscape and his coloured view of it. 
It is not a question of location at all, as he would 
soon discover, but a question of taking off, or 
putjting on the spectacles. It is a question of 
point of view. 

The relationship between tho points of view 
of psychology and natural science is a comple 
mentary relationship. Natural scienoo con-’ 
siders experience without any reference to tho 
subject of experience, that is to say, it deals with 
things os they are when the subjective factor 
which is present in all experiinoe has been as 
far as possible eliminated. Immediate expert-' 
encCf containing the subjective factor f is the sphere 
f' Of psychology. The differenco between immedi- 
I ate and mediate experience may be seis&ed more 
p. clearly if we recognise that in all actual ex- 
perience there are two factors, the object 
presented to us and our apprehension of it. The 
object of experience, considered as independent 
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ot our approhonsion, is an abstraction ; our 
expt^ricnoe of it is mediate. 

Our immeiliato experience is tlio object 
thought of in terms of our apprehension, thought 
of as dopondoat upon the tjxpericiicing subject. 
Psychology therefore is supplementary to 
natural science which deals only with the 
immediate aspect of experience, l^owledge of 
the immediate aspect of experience is indis- 
pensable to the full knowledge of experience, 
which iP analysable, as wo have seen, into an 
immediate and ainediate content. 

Also psychology is necessarily the foundation 
of all those sciences which treat of tho various 
activities proceeding from immediate experience, 
such as sociology, political economy, philology^ 
&c., because psychology deals with tho general 
and univereal forms of cxperienco thought of as 
dependent upon tho experiencing subject. 

The Meaning of Mind , — ^This definition of the 
subject matter of psychology as tho whole field 
of experience looked at from tho standpoint of 
tho experiencing subject, may scorn very strange 
to tho average man who has probably hitherto 
oontontod himself with defining psychology as 
the science of mind. 

In metaphysics a gri^at deal has been said 
about Mind, and Mind has been talked about as 
if it wore a single entity responsible for all tlie 
processes and phenomena of consciousness. It 
may seem therefore that to define psychology 
as tho science of Mind is perfectly consistent and 
sufficient. 

But, as Humo pointed out, wo are not entitled 
to speak of mental life in such a glib and sum- 
mary fashion. Wo have no right to integrate a 
continuous flow of perceptions into a single, 
underlying mind -substance. If wo use the term 
“ Mind,” we must remember that it denotes 
not a permanent mental substance, but the 
summation of all our mental processes. Also 
we must beware of regarding tho sum of ,our 
mental processes os a mass of objcctiv^e things 
existing, as in early days the soul was thought 
to exist, independently of our bodies. Wo must 
take warning by tho example of the man with the 
rose-coloured spectacles and satisfy ourselves 
that we camiot lay down objective boundaries 
for the region of Mind. The toim “ inner 
experience ” which some psychologists have 
tried to find suflicient for comprehending tho 
material with which psychology is concerned, 
fails in exactly the same way , as every other 
definition which by assigning a particular 
province to psychology creates a dual objective 
division of our general experience. It suggests 
that the objects of inner experience are difEerent 
from the objects of outer experience, whereas 
no such classification of the objects of experience 
can be made. i 

Mind is not ah objective thing ; all we know 
about it is that it is conditioned by, and only. 


under tho present conditions of our knowledge, 
exfilairiable and understandable in terms of 
objoctivo things, bodily processes, which give 
rise to that which conditions it. 

Mental Processes and Bodily Sensations. — 
Now what is tho connection between our mental 
processes and our bodily setisations ? Most 
people agree that there is a oormection, but 
while the common*senso view is that this con- 
nection is of tho nature of interaction, our 
bodily sensations influencing our mental pro- 
cesses and vice versa, psychologists reject this 
account of what takes pla^. 

First of all, interaction, the influencing of 
one thing by another, implies a separation of 
mind mid body for which there is no warrant 
but tho loose notions of an antiquated common- 
sense. It implies, for instance, in tho case of 
a child who has been frightened and is crying, 
that the mental distress canned the tears. In 
ordinary conversation, of course, no one would 
criticise tho remark that the child had boon 
frightened and was consequently crying, be- 
cause language permits us, if indeed it does not 
encourage, a certain licence and it would be 
pedantic to inveigh against the expression as 
an inaccurate one. But when such a remark is 
put forward as an exact description of fact, 
tisychology is bound to criticise. We do not 
as a matter of fact know any more about 
what has happened than that the child is 
frightened and is crying. Strictly there is no 
consequence about it at all, as far as we know. 
Our verbal expression of the facts would be 
more in accordance with tho extent of our 
knowledge if we were to throw away the 
conjunction “ and ” between the statements, 
break up tho sentence into two separate 
ones, and say tho two sentences in the same 
breath I 

For, os far as wo actually know, we are con- 
fronted with two different phenomena, the 
mental condition of being frightened and tho 
physical condition of crying. 

The experience considered objectively resolves 
itself into physiological changes, particularly 
noticeable in the nervous system, brought about 
by the action of physical stimuli from with- 
out. The subjective aspect of that experience 
is tho consciousness of fear. The mental 
condition and th^ physical condition are par- 
allel aspects of the one experience, that is to 
say, consciousness is tho subjective aspect of 
tho nervous changes which made the child 
cry. 

Psychology is tho study of this subjeotivo 
aspect of experience which a hasty common- 
sense has hitherto called Mind, conceiving 
Mind to bo an immaterial substance, existing 
objectively though radically different from 
matter, but beyond asserting its immateriality 
and its radical difference from matter, attri- 
buting to it all the properties which material 
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Bubstanoes have» among them the capacity to 
influence and be influenced by Matter itself. 
The attribution of such material properties to 
Mind is highly inconsistent with the notion of 
its radical difference from Matter, and psycho- 
legists escape from the embarrassments of these 
oontrcKiictory presumptions by adopting the 
doctrine of psycho-phyaiccU paraUelimi^ that is, 
the view that all mental processes ore accom- 
panied by physiced processes. Mind, for the 
psychologist, becomes the sum of hmnan experi- 
ence under its aspect of depcjndence upon the 
experiencing subject, who is a living body 
equipped for the transmission of experience to 
the brain with a highly sensitive nervous system. 
That bodily experiences are conditional to 
mental life has for long been universally eicoepted^ 
also that in those bodily experiences, the brain 
and the nervous system play the most important 
part. The study of the structure and functions 
of the nervous system and of the brain during 
the last fifty years hew completely demon- 
strated the fewt that our perceptions of things 
are entirely conditioned by the impressions 
which those things make upon our sense organs 
and by the connection which the sensory nerves 
afford between the sense organs and the central 
nervous system, also that mental processes are 
dependent upon brain processes. Injury to 
the brain can result in complete cessation of 
consciousness, while if the nervous system is 
not intact we have no consciousness of bodily 
sensations at all. 

Moreover, it has been proved that only 
through the agency of the brain and the motor 
nerves which communicate between the central 
nervous system and the muscles are we able 
to move our bodies at all, or to do anything in 
the way of demonstrating our existence to 
other people. 

So that without going so far as to assert that 
bodily processes are the cause of mental pro- 
cesses, there is complete justification for the 
assertion of the correspondence between mental 
proceaaee and bodily processes, and for the ex- 
planation of those mental processes in terms of 
the parallol physical accompaniments, since 
mental life is so bound up with and conditioned 
by nervous processes that a knowledge of the 
former cannot be understood without a know- 
ledge of the latter. 

This oonolusion has by some physiologists been 
stretched to what is taown as the automaton 
theory, which assumes that we are merely con- 
scious automata, that the nervous system, per se, 
oarries on the work of intelligence, that all our 
perceptioxis, volitions, and feelings are merely 
indicative of physical changes, and do not as 
such aflect our conduct, being no more them 
inevitably determined items in a casual series 
of nerve actions. 

To discuss the validity of this theory is not 
relevant to the aims of these few pages. The 


automaton theory hew been referred to simply 
as affording by contrast a clearer view of the 
extent of the generally accepted assumptions 
of psycho -physical parallelism, which do not 
involve automatonism. Psycho -physical paral- 
lelism does no more than posit a correspondence 
between mental and physical processes, and the 
realisation of this correspondence is suflioient 
to point out the iiidispensability of a knowledge 
of the physiology of the brain and nervous 
system to the modern psychologist. •- 

Soul and Body. — It is difficult to throw aside 
the dualistio notions of common sense. Our 
everyday thoughts, our poetry, our religion, 
even our philosophy during periods of its 
development, have encouraged the belief that 
wo are made of on immaterial self enveloped in 
a material body, an outer man directed by an 
inner self, a soul inhabiting an earthly tenement. 
In early times, the soul was looked upon as a 
distinct entity or spirit, differing only from 
the body in the quality of its substance which 
was thought to be some vaporous, intangible 
material, capable of slipping in and out of its 
substantial habitation, the body, and perfectly 
able to exist on its own account. The old- 
fashioned picUircs of ghosts bearing every 
semblance to the Vjodios from which death has 
separated them, excc'pt that they are made of 
a thin, transparent, bodiless substance, are 
faithful to this conception. Wo find the same 
conception, or at least the main principle of 
the conception, in the hymn linos “ Soul and 
body reunited, thenceforth nothing shall di- 
vide,” implying the notion of the soul as a 
separate being. 

This notion of what, judging from the pro- 
perties attributed to it, must bo called a material 
soul, did not, however, persist among psycholo- 
gists for long, though ordinary thought continues 
even in these days to bo largely influenced by it. 

Psychologists fruin the time of Aristotle, 
whoso diffidence on the question as to whether 
the soul existed before and after death, de- 
tracted from the consistence of his view of 
the soul a.s expressing itself, or being expressed 
by the vital functions of the body, avoided as 
far as possible the question of its conneotion 
with the body and contented themselves with 
emphasizing the purely intellectual qualities of 
the soul. 

Many people consider that Desoortoa* con- 
ception of the body as a self -sufficing machine, 
capable of performing all the ordinary functions 
of living, put the crowning touch, to this theory 
of the separation of sold and body as concerned 
respectively and to the complete exclusion of 
one another with the mental and physical 
activities, but in so doing they are apt to ignore 
the very great stimulus to modern psychological 
thought which Descartes’ theory gave. 

For thou^ Descartes assigned the higher 
acts of man to an independent soul he inter- 
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preted such intelligence as manifests itself in 
animals, an intelligenoe which we shall see when 
we examine the definition of “ mind ” or “ con- 
soiouaness ” is covered by that definition, in 
terms of physical processes. And seventeenth 
and eighteenth century psychologists, in reject- 
ing, rightly, this very arbitrary distinction Im- 
tween men and the animals, took the turning to 
automatonism, and instt^ad of using Descark's* 
preliminary reasonings as a basis fijr considering 
animal in^Uigence as indicative of ('.onsciousnoss 
and thereby arriving at the proaoiit-day con- 
clusion that the study of animal consciousness 
falls legitimately within the scope of psy- 
chology, rejected the existence of the soul 
altogether, and attributed the whole mental life 
of man to a mechanical process of the nervous 
system. 

Kant's reinstatement of the soul can hardly 
have satisfied any but those who, against the 
prevailing scepticism, believed in it before, and 
modem psychologists have long discardiid the 
ambiguous ideas that the word “ soul " im- 
plies. 

The Idea of the Soul. — In spito, however, of 
all the vicissitudes through which the idea of the 
soul has passed, the old traditional view of it is 
still reflected in ordinary opinion. Ordinary 
opinion is generally a century or so behind 
Hoientifio opinion in philosophical matters, and 
the ordinary or common-sense opinion of to-day 
has not yet emancipated itself from the dualism 
of tho Middle Ages. It still adhe^res to the 
belief that man is made up of two distinct 
things, soul and body. 

Tho security of such a belief has, ht)wever, 
rested upon an artificial seclusion from facts ; a 
rigorous bodyguard of dogmatio assertions harf 
protected it from questionings. 

When once wo begin to question, the notion 
topples. It cannot even clothe itself in pnxiiso 
language. It cannot answer simple questions 
as to the boundary line between the two things, 
body and mind, as to where body begins and 
mind leaves off, as to tho power which otwjh has, 
on its own assmnption, to act independently of 
tho other, as to the quality of our mental ex- 
periences, why we should remember certain 
things and forget others, tho things wo remember 
being sometimes far more distant in time tlian 
tie things we forget and in no way ranging 
themselves according to any obvious dogroo of 
importance. It cannot toll us why wo sliould 
feel on some days quite “ unliko ourselves,” to 
use a common expression it cannot explain 
the gulf which we feel, sometimes, separates 
our selves of to-day from our selves <^f yesterday 
or of years ago. It offers no clue to the dis- 
covery of why in moments of excitement we 
lose all feeling of self, forgetting ourselves, losing 
ourBelves— Where and How ? Why are our 
lives 80 intermittently personal and why does 
the feeling of personality fluctuate from sti'ength 
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to weakness ? These are questions that must 
remain, as far as common sense is capable of 
answering them, unanswered. 

The more we question, the more insufficient 
to cover tho facts of the case does the dualistio 
explanation become. We realise that it is im- 
possible to assume that our physical and mental 
experiences are respective manifestations of two 
separate tilings, matter and mind, and that any 
attempt to draw a boundary line between the 
one and tho other msiilts in hopeless confusion, 
contradiction, and failure. Wo realise too as we 
look into our own minds that we must surrender 
the assumption of a permanent and unchange- 
able mind within us which the dualistic theory 
involved, that instability and change belong just 
as much to mental as tht^y do to physioal pro- 
cesses, that consciousness is but a phase of the 
onward flowing stream of Mind. The identical 
phase iwwer occurs. AH things are in constant 
chang(i and aiifilysis of mental conditions shows 
consciousness to bo as susec^ptible to disintegra- 
tion as matter is, and as subject as matter to 
laws which can bo known, being discoverable 
from careful obsprvati(^n of all the phenomena 
and conditions of consciousness. It is impor- 
tant before going any further to get a clear idea 
of what is hero meant by consciousness. ** Con- 
sciousnessy” by many people is accepted as mean- 
ing “ self-consciousness,” that is to say, the 
mind’s knowing that it knows, the “ immediate 
knowledge which the mind has of its sensations 
and thoughts.” But tho terms of this definition 
involve us in some of the same difficulties as 
does tho definition of psychology as the science 
of Mind ; it is harking back to tho old theory, 
that mind is a complete- entity, a stable inner 
self. Moreover such a definition would limit 
psychological inquiry to oneself, since it is only 
by analogy that we can infer the existence of 
self-consciousness in other people. 

Modern psychologists, on tho contrary, take 
“ conscious ” to bo synonymous with “ mental 
processes ” ; they speak of consciousness being 
present so long as iliere is evidence of mental 
processes going on. The existence of mental 
life docs not permit us to infer the existence of 
an accompanying self-consciousness in babies, 
we cannot justifiably presume the existence of 
self -consciousness though mental life is un- 
doubtedly there. 

Many p.sychologisis in order to avoid the 
pitfalls connected with tho use of the word 
“ consciousness ” have rejected it altogether 
and instead have substituted “ behaviour,” 
taking as the criterion of behaviour tho appear- 
ance of any deliberate aim overruling the 
mechanical processes of organic life. 

Behaviour , — But the use of “ behaviour ” may 
tend to make us exolude all those actions which, 
though originally proceeding from purposeful 
motives, have by habit become almost auto- 
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niatic and are labcdlod instinotivo or reflex 
aetionM. There Be('ins no Huffloient reason to 
reject the term “ consciousness ” so long as wo 
roinoraber that it does not imply “self-con- 
sciousness,” ttn<l include within its scope all that 
cannot be positively aflirmed to show mere 
inechaiiioal causation. 

Professor William James says, in his Prin- 
ciples of Psychology : “ The boundary lino of 
the mental is certainly vague. It is better not 
to be pedantic but to let the science be as vague 
as its subject, and include such phenomena as 
these (machino-like purposive acts) if by so 
doing we can throw any light on the main 
business in hand. At a ctu*tain stage in the 
development of every science a degree of 
vagueness is what best consists with fertility. 
On the whole, few recent formulas have done 
more real service of a rough sort in psy- 
chology than the Spencerian one that tho 
essence of mental life and of bodily life are 
one, namely, tho ‘ adjustment of inner to outer 
relations/ ” 

This counsel to caution in definition only 
affects, however, our exact delimitations of the 
boundaries of psychology ; it should not disturb 
our confidence in the validity of the essential 
oritorion of conaciousness, i.e, to quote again 
from Professor James, “ that no actions but 
such as are done for an end and show a choice 
of means, can be called indubitably expressions 
of Mind.” 

Consciousness In Animals. — Such a oritorion 
of Mind immediately enlarges what perhaps has 
hitherto been our view of the scope of psycho- 
logy. Wo have perhaps limited consciousness 
to the consciousness that is in man, and though 
wo have assumed that we are justified in attri- 
buting minds, similarly constituted to our own, 
to other men, wo have not considered tho pos- 
sibility of mind being in animals. But actions 
showing purpose and implying choice of moans 
certainly characterise tho higher animals. To 
take only a few examples. What else but 
volition, the ability to choose, implying tho 
8ub(^rdination of mechanical action to purpose, 
is apparent in tho attitude of the wary mouse 
to tho trap, in the devotion of tho dog, in the 
behaviour of tho stubborn horse ? The fact of 
using such adjectives as “ wary,” “ devoted,” 
“ stubborn,” in connection with animals, implies 
that wo have had sufficient oxptirioiice of thoir 
unmechanioal conduct to enable us to attri- 
bute to them qualities whose existence in 
human beings has always withstood the attempt 
to regard man as a mere automaton. The 
writer of a recent article on Ravens in The Times 
says : “ Do but go and watch tho ravens in 

Regent’s Park for half an hour and you will 
carry away an impression of alert and cynical 
intelligence, of impish activity, and of down- 
ri^t unabashed original sinfulness, which will 
make it impossible for you over afterwards to 


say that crows are possessed of unreasoning 
instincts.” 

Morf3over, wo know from a study of animal 
physiology that th(^ nervous system of tho 
higher animals is in prbiciplo like our own, and 
that oven low down in the scale of animal life, 
among such creatures as tho jellyfish and tho 
sea-anomone, there are the elements of a 
nervous system, consisting, it is true, of no 
more than a few nerve fibres connecting a few 
aenso organs with a few muscle Cbros, but 
forming, nevertheless, a very simple kind of 
nervous system. Even beyond tho limits of a 
rudimentary nervous system, there are still 
creatures whosc^ actions we cannot positively 
affirm to be mechanical. And in tho procossc^s 
of cellular development in the lowest kinds of 
animal life, and even in vegetable life, such 
marvellous adaptability to accident and change 
of environment are shown, that an analogy 
between such pnnM^sst'S and typically puTposeful 
ones is forced upon us as quite probable, and 
wo find it difficult to stop short of any form of 
organic nature in declaring the farthest limits 
of tho range of mind. 

So that animid jjsychology becomes a neces- 
sary division of General P8ycht:)logy. Tho 
method of observation is necessarily indirect. 
The animal consciou8n(3sa has to be built up 
by analogy, that is to say, by interpreting the 
movements and gestures of animals in terms of 
what such . movements and gestures would 
imply if they wen? human movements. This 
method of interpretation by analogy is noti^ 
of course, confined to animiU psychology. In 
those special branches of psychology which arc 
concerned with tho abnormal consciousness dur- 
ing permanent or temporary mental derange- 
ment, such as insanity, drunkenness, hypno- 
tism, &c., when tho subject is in no position to 
give direct assistance in tho investigation of his 
case, analogy has very largely to be relied upon. 

Methods of Psychology. — ^Tho methods of 
psychological investigation do not differ from 
tho methods of any soioiitifio study. There is 
no fundamental difference between looking 
without and looking within. Only imfamiliarity 
with introspection, which is the name given by 
psychologists to looking within, or mifamiliaiity 
with conscious introspection (for our very 
language is soaked with subjectivity, and 
are normally introspective without knowing 
it) makes it seem a novel, an unreliable, and 
because of its unreliability, a dangerous instru- 
ment. How often do wo not hear “intro- 
spective ” applied scornfully to the unpractical 
dreamer ? How often is it not assumed tliat 
introspection is but another name for un- 
methodical musing ? These are merely in- 
stances of how common parlance debases the 
proper meaning of words. 

Introspection requires just as much mental 
activity, just as much keen and attentive 
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obsorvation, as doos tho inoni familiar inspoc- 
tiioii. Tho samo difforeiitiatiDu as wo (siiploy 
in judging Iho valuo of inspection, wo itinploy 
in accepting the results of intnwpc'ction. Atten- 
tion, a clear mind, tho power to give a (iloar 
account of our impressions, aro as indisponsablo 
to tho ono as to tho other. But thougii tho 
introspective method does not differ funda- 
mentally from tho ordinary method of inspec- 
tion, there ia a very great dilforenco in tlio 
nature dP the objects of inspection and intro- 
spection. 

It is very diflieult to got l.ho tiling as wo soo 
it objectively <Hit cif our minds ; practical life 
is against our stjizuro of tho sulijcctivcj impres- 
sion, liabit tonds to make us ignore all that 
does not correspond with tlio objoctivo concop- 
tidn of it. 

Education until lately has b(Kin only in tho 
direction of training us to a quicker grasp of 
what things aro objectively. Sulijcctivity has 
been dismissed as p(irtaining to tho morbid, 
and as likely to lo^wl to hesitant action. 

Tho groimds for such a contention have 
obviously been that subjective knowdedgo must 
bo unreliable inasmuch as it depends upon a 
view of things conditioned by the peculiar con- 
stitution of the individual. But tho results of 
psychological exporimoiit, even more than 
sober reflection on tho matter, prove that such 
an assumption of inevitable difference between 
our Hu):)joctive knowledges is unwarranted. 
There is variety in detail but no basic disagroo- 
^*ment. 

A study of comparative poetry, perhaps the 
greatest treasury of ono kind of subjective 
knowledge that wo have, should inako us paustj 
before assorting tho fundamentally peculiar 
nature of subjective knowledge. Keligions, 
supei’stitions, languages, all strengtlieii tho 
belief that man’s niontal constitution is at 
bottom much the same all tho world over. In 
asking ptx)ple to study psychology and to bo- 
coino introspective, wo are not asking thorn to 
abandon staiidards. Sul^joctivo knowlodgo is 

amenable to classification as t)bjoctivo know- 
ledge. 

But mental states are slippery things to 
observe, and particukwly in tho caso of observing 
emotions, introspection involves an effort of 
^reflection which may arrest or at least modify 
what we are observing. In such cases, intro- 
spection resolves into rotrospecjtion ; the intro- 
speotivo method can only bo applied upon the 
memory of the mental state with a resulting 
loss of accuracy. 

Experwmvldl Psychology, — Consequently, to 
correct these inaccuracies and to supply 
deficieno^^ recourse has had to be had to ex- 
periment, the second chief method of investi- 
gation employed by all tho empirical sciences. 
Experiment u^cans, as we know, ability to 
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control tho course of experience and to isolate 
Ui<* various coinpononts of tho objective content 
of tho (^xperi(‘iu;e. 'Fho most favourable con- 
ditions for obst'rvatioiis aro Bocui'ed when the 
subject is isolated as far tis p(.)HHiblo from all 
experience cxtrauoous to the par<.ic\ilar experi- 
ence it is desired to observe, and when, by 
breaking up tho external impression into its 
component parts, tho influence of each single 
part can be separa1*cly noticed. Moreover, 
oxperimi.Mit permits of tho observation of tho 
pliysical sooompaniini'nts of tho mental states, 
so that wherever breaks occur in tho continuity 
of our psychologi(jal knowledge the physiological 
knowledge suppli(3.s a ptu'allcl explanation of the 
missing link. 

Psychology and physu)k)gy must be regarded 
as supplementary sciences. Our rruHital pro- 
cesHCkS aro conditioned l>y and explainable in 
terms of t)ur physical processes. Aiul that the 
parallelism insisted upon is not a mere verbal 
device to escape being branded along with the 
automaton theory as raiik materialism, is shown 
by tho fact that introspective psychology won 
many of her concliLsions before physiologieal 
observation hatl entered tho field of psychology, 
and that psychology may justly claim to have 
filled up, (m several occasions, gaps in the 
continuity of physiologicMvl knowledge. 

That the theory of psycho -x)hysi(3al parallelism 
is materialistic is not to bo deniotl, though 
since our notioiLs of what “ materialistic ” 
connot(\s are mainly drawn from the views of 
those wh(^, without proof, assert Matter’s eternal 
opposition to Mind, tho term cannot bo used 
without risking considerable misunderstanding. 
All the ideas of grossuess, of earthiness in tho 
literal sense, with which Matter is associated 
in the mind of most people, proceed from the 
ancient dualistio argument that the world con- 
sists of two distinct and st‘.parate things — Mind, 
wliich is rospousibk^ for all that is high, eternal, 
pure, and noble, and Matter, whicJi is low and 
muddy, and incapable of any life or nobility 
wdiatover, being also slavishly subservient to 
the laws of external nature, while Mind obeys 
no laws save possibly some of its own making. 

But this view of Matter is iucompatiblo with 
the theories of those who are called materialists 
to-day. Physical processes which have been 
proved to bo tho inovitablcj accompaniments of 
mental, or psychical processes, and by reference 
to which those psychical processes are explained, 
have been analysed down to such an incredible 
degree of refinement that, to use the words of 
Mr, Herbert Spencer, whose chapter on this 
question should bo road by all who associate 
makirialism with grossness, “ there is no trace 
of grossness loft.’* There is nothing in the 
processes of material development to offend 
tho sensibilities of tho most scrupulous spirit- 
ualist. 

Modem psychological thought is certainly 
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materialistio in the senee that it is not spirit- 
ualistio, in the sense that it refuses to consider 
psychical processes ss the manifestations of a 
specific undtJrlying mind -substance, conceived 
08 radically different from Matter, and indeed 
as radically diffenmt to anything which can bo 
conceived. It refuses to be satisfied with a 


mere description of mental experience which 
must necessarily be unsystematic, uneven, and 
disconnected. It refuses to adopt the fiction 
of a mind-substance independent of experience. 
It comes to rest, for the time being, in the con- 
clusions of psycho -physical parallelism, which 
these few pages have tried to present. 
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Ethics 4r the SMy of Man's Moral Nature . — 
Ifc Hoeks to detormine the laws of riglit conduct, 
it asks what ought to be, and why it ought 
to bo. 

At first sight it might appear that tho answers 
to these questiorts wore not difticiilt to find, 
but as soon as w^o begin to consider what is 
meant by good and evil, right and wrong, wo 
find ourselves in just as much uncertainty as 
surrounded tho question of what is r(‘ality. 
The basis of morality is not by any means fixed, 
if we may judge by history's records of hiunan 
conduct. Xotions of good and evil have never 
shown themselves irnxlterable. 

“They chanijo with race, they shift with space. 

And in tho vi'riest span of time. 

Each vice has worn a virtue's crown, 

Each good been banned as sin or crium.” 

Views of tho Basis of Moralify.~~Nor does 
the history of ethical thought present continuity 
as regards th(3 development of a single \'iew as 
to what constitutes that basis. It presents only 
a continuity of that impulse which gave rise 
to Greek ethics, tho very nature of which 
impulse stands for persistent dissatishiction 
with accepted theories. 

Greek ethical thought developed from exactly 
tho same conditions as lay at the bottom of 
Greek philosophic activity. It began by ques- 
tioning. 

Such fragmentary ethical ideas as tho early 
philosophers had expressed in their moi-a- 
physiofd conceptions had never gone beneath 
the assumption that submission to an un- 
changeable law or order of tho universe must 
remain the prime ethical motive. 

But in the Sophist or Socratic period^ the 
validity of laws began to bo questioned. From 
realising the mutability and insociiro basis of 
political laws and oonstituitions which tho times 
%howed, men began to reject law in itself as a 
sufficient basis of validity, and to assert in- 
dividual judgment in tho place of authority. 
It was Socrates who arrested tin's movement 
before it had attained its inevitably anarchical 
conclusion. Accepting tho claim of private 
judgment to usurp authority, ho yet insisted 
upon tho necessity for a standard <if private 
judgment, a standard deteiiniiied by exact 
knowledge of tho things to w^hich men’s ac- 
tions relate, and by men’s knowledge of them- 
selves. Thus ethical excellence, or virtue, came 
to be looked upon as the knowledge of what is 


good, and tho insight, by which Socrates fn- 
sistod that the knowledge of w'hat is good 
might only be attained, doraanded not the free 
play of mibridlod instincts, but that prudence 
and self-control of which his own conduct was 
such a shining example. Socrates reinstated 
authority, not indeed upon tho old grounds of 
unquestioning obedience to authority but upon 
the basis of o])odienco to insight which recognises 
autlujrity’s validity. 

But Socrates, in delining virtue os knowledge 
of the good, resulting necossarily in wellbeing, or, 
as most translate tho Grec^k w'ord ** evdaifwvia,'* 
happiness, had still It'ft undolinod the actual 
content of the good to which insight proceeding 
from exact knowledge should lead, or at least 
he had not df^llued tho good in luiiversal terms. 
(yons(3quontly a number of different theories 
were put forward to ac^complish tliis definition. 
Tho most important c)f these wore tho Cynic 
and tho Cyn^naic, and diatrietrically opposed to 
one another as those two theories were, both 
bore tho unmistakablo mark of Socratic teach- 
ing, in that both were expressions of a rational 
mode of living, in contradistinction to conduct 
guided merely by impulse. 

The Cynics, of whom Diogenes (bom circ, 
412 B.c.) is perhaps tho most generally known, 
because tho most eccentric, representative, were 
tho followers of Antisthenes, himsedf a disciple 
of Socratc?s, and their main tenet was that 
virtue in itself was tho only good. This doctrine 
did not imply, as might be supposed, that 
happiness consisted in doing good for good’s 
own sake, but it conccivod happiness as achieved 
only by a life which is as far os possible inde- 
pendent of all those desires and wants, depend- 
ence upon which makes man the imhappy 
plaything of powers which he can never control. 

True virtue, for tho Cynics, consisted in aban- 
doning such desires and in living a life which 
tho changing circumstances of the outside 
world had no power what(3ver to disturb. Such 
a conception led to an attitude which not only 
roj(*(5t(Hl all tho pleasures and even tho bare 
Tieo(3sHitios of ordinary existence, and expressed 
tho utmost contempt for conduct which was not 
imbued with this notion of the worthlessness of 
such pleasures and necessities, but went out 
of the way to hasten the arrival at complete 
spiritual independence by indulging in the 
most ludicrous excesses of abstinence, excesses 
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which showed mich a coarse neglect of the 
smallest proprieties that they were labelled 
“ dogliko ” (kunikos) in accordance with the 
current notion of all that was shameless. 

The doctrine of the Cynics was one of com- 
plete negation to fill Sbeiety and to all civilisa- 
tion. They scomod honour, fame, in every 
aspect of human life. The domestic, political, 
and national virtues which Socrates had up- 
held, had no place in their ruthless ecemomy, and 
the cosmopolitanism which Diogenc^s professed 
mercjly symbolised the universal character of 
his contempt for society. 

TJrdonism . — In complete opposition to the 
Cynical conception of good was the conception 
of Aristippus of Cyrene, the founder of Hedonism. 
Pleasure {/jdovi]) was asserted to be the content 
of the good to which insight led. The truly 
wise man was ho who by insight could secure 
the greatest degree of pleasure, and, reasoning 
from the fact that we know things only as they 
are in relation to our senses, Aristippus con- 
cluded that the highest degree of pleasure must 
lie in sensuous enjoyment. This enjoyment 
was not, however, to bo indulged in without 
discrimination, for the Hedonists established 
a policy of choice of pleasure.s regulated by 
insight cai>ablo of determining whereby the 
maximum of pleasure with the minimum of 
pain could be attained, which policy was based 
upon a physiological theory of their own elab- 
oration concerning the correspondence of certain 
bf)dily motions, gentle or violent, with pleasure 
or pain. 

As citizens, though they started from the 
same point as did tho Cynics, of considering all 
social and moral convemtions to bo irrational 
impositions uj)on freo mon, the Cyrenaics were 
not led as tho Cynics were, to oscheyj tho advant- 
ages accumulated by civilisation, but to accept 
these advantages without acknowledging any 
accompanying social or political obligations. 
Their cosmopolitanism reflected merely their 
ay)prohension of tho selfish advantages accruing 
to those who, owning no fatherland, batten 
upon all. 

Plato, — In both of these developments from 
the fiocratio doctrine, it is a noticeable char- 
acteristic that tho standpoint of the individual’s 
happiness, as distinct from that of the com- 
munity, is alone con.siderod. In tho Platonic 
development, not only is tho individual’a good 
considered as inseparable from that of the com- 
munity, but the whole conception of ethics is 
regroundod upon a wider basis. This regroimd- 
ing is expressed in Plato’s groat system of 
idealism wherein, advancing from the Socratio 
isolation oi f ho inqiiipy into man’s moral nature 
from the metaphysical, ho identifi("d the con- 
ception of human good with the absolute good of 
the universe. All tho things of exx)orionce, all 


visible things, were, according to Plato, but 
imperfect copies of their eternal archetypes or 
Ideas existing behind tho world of sense, with 
which the wise man after long travail uliimatoly 
becomes acquainted. 

Man’s good was to sec this Eternal Perfection 
of which imperfect c^arthly particular things were 
but dim likenesses, guided by reason along tho 
Socratio paths of induction and following tho 
gleam of reminiscence. For Plato expressed his 
conviction that a love of tho good wag^ innate in 
man, although cloudiul by ignorance, in an 
allegory that the soul had in some pre-earthly 
state seen the sacred forms of tho eternal 
verities. 

Aristotle (884 n. 0.-822 b.(\), agroeing with 
Plato in declaring Clood to bo knowledge in tho 
acquiring of which lioason must bo th(^ pre- 
dominating factor, set forth a syst-ematic theory 
of morals, \hrtues, according to Aristotle, lay 
in the mean botwM>en two extre^mes — courage, f«)r 
instancio, between foolhardiness and cowardice; 
truthfulness, between boastfulness aiul stdf- 
doprociation. By praetieo only could a know- 
ledge of tho moan bo gained. Ihit Arist-o lie's 
ethics, porhaj)S due to the emphasis lie placed 
upon tho noC('ssity of pure syxHuilation, did not 
in his own day meet with a wide a(U5ept.anee, and 
popular moralising again asserted itself in tho two 
last schools c>f t he Ch‘eek period of j^liilosophy, 
the Stoic and tho Epicurean. 

Those two schools., founded respoctivedy by 
Zeno and Epicurus about tho end of tho fourth 
century prcsoiitod tho ultimate issues of 

tho two earlier antithetical conceptions held by 
tho Cynics and tho Cyrenaios. 

Slowimn, tho name deprived from tho (IrtK'k 
orrofi, or “ portico,” from which Zeno taught his 
disciples, maintained willi cynicism the solf- 
eufficiency of virtue and indilTerenco to all goods 
of tho outer world, Init it advanced l:)eyond tho 
naturalism of the Cynics in attributing to tho 
soul a power to shut itsc^lf off from all those 
excitations of sense which, if not dissented from, 
invade tho man as passions and emotions. Tho 
soul by refusing assent to such excitations rtv- 
mains immovablo, imperturbable, and virtue 
consists in dnaBeia^ tho entire absence ot emo- 
tions. This attitude differentiates itself from 
the attitude of the Cynic who took an almost 
boisterous pleasure in undergoing discomfort. 
The Stoic secluded his soul from the appreciation 
of pain just as much as from tho appreciation 
of pleasure. 

Moreover, the Stoic, in his devotion to duty 
which, upon a basis of tho conception that 
certain motives “ naturally ” exist in a purely 
reasonable state of mind, pw^scribed guidance 
for conduct, did not dissociate himself from tho 
community os the Cynic had done ; indeed, t)rie 
of tho basic olc^ments of the Stoic conception of 
duty was tlie belief that man was “ naturally ” 
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a social and political animal, and thi.s feeling of 
responsibility, this cunsciousness of duty, gave 
to Stoicism its finest qualities. “ Live accord- 
ing to the demands of Nature which coincide 
with pure reason ” was the Stoic precept, and 
the spirit of Stoicism is expressed in tho prayer 
of Cloanthes, who succeeded Zeno, “ Lojid mo, 
O Zous and Thou Law of the World, whitherso- 
ever I am appointed by thee, for I will un- 
reluctant follow. ’’ 

The Epicureans, on the other hand, main- 
tained the Cyronaio doctrine that pleasure is the 
only good, pain tho only evil, Imt they dissented 
from tho early Hedonist view tliat tho ossenoe of 
pleasure lay in “ smooth motion,” and placed tho 
condition of painless rest as that conducive to 
the highest pleasure. A settled calm was all that 
tho Epicurean desired, and this was incompatible 
with the prosonco of passions. 

Consequently the Epicurean shrank more and 
more from indulgence in those pl(>asures which 
were fraught with emotional or passionate 
agitation and foiiii<l his happiness in mental 
onjoyinonts, not, however, in such things as 
ethical or metaphysical speculation, for those 
might disturb individutU contentment, but in 
tho rofinemonts of living, of intercourse with 
friends, and in the aesthet ic interests of a sheltered 
life. 

Compared with the older Hedonism, Epicu- 
reanism was in truth a far more rolined and 
cultured form of egoism, but it ncvortholosa 
rt^raainod egoism, destitute as Cyronaic;ism had 
been of all focHng of responsibility to tlie com- 
miinity, and presenting a vivid contrast to tl)o 
Stoio conception of duty. 

The ideal of iiidependence of tho outer world 
which was rofleoUxl in both Stoic and Epicureati 
doctrines likewise cliaractorised tho scepticism 
which prevailed alongside those last schocjls of 
Greek ethical thought. Suspension of judg- 
ment, and hence a condition of “ at araxy,” as tho 
only means for the wise man of avoiding false 
action, was tho logical outc^orae of tho imion 
between tho Socratic postulate coruu'rning tho 
indispensability of knowlcHlge to right a^dion 
with tho metaphysical conclusion that no rexd 
knowledge was pt>ssiblo. This sccpticisni ulti- 
mately pervaded, in varying extents, the teach- 
ings of all schools, and explains the foundations 
of the religious development of ethical specula- 
tion which marks tho period of transition be- 
tween the ancient thought and tho dolinitoly 
theologioal era. 

Similarly tho content, or rather tho intellectual 
complexion of tho contemt, of Christian theo- 
logical doctrine is related to this transition period 
of Greek and Grook-Roman philosophy which 
in its various phases of Neo-Pythagi>reaiiism, 
Neo-Platonism, Eclecticism, all strongly marked 
l>y tho religious motive, centred around the 
oosmopolitan Aloxaiidria. 
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When tho Church had proclaimed its dogma, 
further ethical speculation became uiuiocessary. 
Throughout the Middle Ages, philosophy was 
mainly concerned in expounding tho meta- 
physical truth of theology, and ethi( 3 al problems 
ceas6)d for tho time being to b© fundamentally 
problematic. 

Modem English With tho Renais- 

sance, philosophy broke from thcologic 4 il tutelage, 
and Modem English Et hics may bo said to begin 
after the Reformation with Thomas Hobbes 
( 1588 - 1679 ). 

Freedom of thought, wliich was the first fruit 
of tho Renaissance, viewed in its aspect of 
uncompromising opposition to Scholasticism, 
was, by tho exhausting political consequencos 
of that Renaissance itself, tiiriiod into a utili- 
tarian and sciontilic channel for the rejw;h of 
that quietude and carder which all men desired. 
The reaction against mediteval mc^des of thought, 
against mystical aspirations and unpractical 
cnthusuisms, was int('iisili(^d by the political 
religious wars of tho sixto(M\th century, and 
culminated in the sober, unidoalistic, \moii- 
thusiixstic common sense of tho sevontoeath and 
eFghtcxmth cent-nrios, which assorted the essential 
relationship between an etliical syst(*m and 
everyday practical politics. Hobbes, Locke, 
Hume, Renthain, and tho two Mills were suc- 
ccssiv<i exi)ononts of the conditions of this 
relationship, 

Hobbes, — ^llodonistio egoism was the cardinal 
doctrine of Ilobb(\s’ system. Men's actions, 
he contended, w ere ruled sok^ly, first by motives 
of self-preservation, then by pleasuro-soekijig 
instincts. Tho natural state of mankind was 
a state of war in which each man fought for 
his own life and his own pleasure, to stay wliich 
horrible conflict, men entc^red into a contract 
for mutual fhrbcaraiice and government. Only 
by such a contract could the individual ensure 
his self -proser vat ion and the satisfaction of his 
desires ; tho recognition of the social standard, 
of tho rights of others, proceeded directly from 
tho egoism which sought first and foremost to 
secure its own rights, and saw in the idea of a 
contract tho bt'st way of achieving its ends. 
Rut that contract had to be inviolable, else it 
failed of its purpose ; hence the necessity for 
an absolute govc^nimont. 

From sucli premises, all moral goods were 
tiwjotl back oitlior to the original, untrammelled 
egoism, or to tho resultant social agreement. 
Hobbes is moat consistent in his reference of 
every single emotion to egoistic motives, pity, 
for instance, arising from tho individual’s fear 
of having to undergo tho suffering that the 
ohjcHjt of his pity has undergone, benevolence 
being promiJl/<3d by the hope of a returning 
b(‘nofit. The beautiful is dcfiiKHl as pleasure 
in pnimiso. In some way or other, the idea 
of personal profit oonjugai-eH itself without 
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exception throughout men's actions and atti- 
tudes. 

The foundations of such a theory of egoism 
were immediately combated. HobbWi had made 
morality the outcome of sc^HiaX institution* its 
sanction lying in its utility. Ethical aspirations 
were denied any original existence. 

This was the issue between Hobbes and the 
Cambridge Moralists, chief of whom were 
Cudworth and More, and after them, Clarke, and 
it has been the issue ever since between the 
Utilitarians and the Intuitionists, 

For the Intuitionists, the moral order is an 
intuitive certainty, ett^rnal and immutable, 
proceeding, not from social institution or the 
will of a sovereign power, but from an original 
moral faculty. There is no relativity about 
right and wrong at all. The social instincts aro 
as innate in man as the individual instincts. 
The religious instinct similarly is innate, as 
independent of revelation and dogma as it ^is 
of social institution. 

Cumberland and Locke. — second is.suo of 
the controversy started by Hobbes w'aa pre- 
sented by Cumberland (1632-1718), cuid Locke 
(1632-1734), who wore concerned to explain 
morality as obedience to a code of Divino 
legislation. 

Cumberland was the first to declare that the 
common good of all should bo the standard for 
moral action, yet he does not explain very 
clearly how it is that individual action is turned 
in the direction of altruism. 

Locke maintained that the measim^s of this 
divine sanction could be empirically determined, 
and though ho does not definitely point to 
altruism as its cardinal principle, his writings 
tend to show that he so considered it. 

But Locke's empiricism and his determined 
opposition to the theory (d innate ideas held by 
the Intuitionists was not based upon Hobbes' 
conception of a convent ioual monUity, Locke 
denies, it is true, that innate ideas are original 
in the mind at birth, but ho nevertheless holds, 
in opposition to Hobbes, that the moral order 
has a sanction entirely independent of ptditical 
society, a sanction w'hich ho conceives to bo a 
divine one, “ whereby good and evil are drawn 
on us from the will and power of the law -maker.” 

Lord Shaftesbury. — ^After Locke, and Clarke, 
who wrote to present the self-evident nature of 
the dictates of morality, a second period of 
opposition to Hobbes, a period of psychological 
analysis into the Hobbesian egoism, was ushered 
in by Lord Shaftesbury, the author of CJmr- 
aderUtice (1671-1713). This psychological 
trend of ethical thought was but one aspect of 
the predominant intellectual characteristic of 
the eighteenth century to ground its knowledge 
upon the study of man himself, which Pope, 
sp^^ing for his times, declared to bo mankind's 
proper study. Philosophy reflected this ten- 
dency just as much as literature and all ctspects 


of intellectual life, and psychological experience 
from this time onward became the recognised 
basis of ethical inquiry. 

The egoism of Hobbes, according to Shaftes- 
bury, was a very imperfect and superficially 
conceived egoism, an egoism which artificially 
isolated the individual interest from social 
affectibns and conceived man to be a wholly 
unrelated individ\ial. Shaftesbury maintained 
the .social instincts to be as innate os the in- 
dividual instincts, tcj be, in fact, ^rt of the 
individual instincts, that “ to have the natural 
affections, such as are founded in love, com- 
placency, goodwill, and in sympathy with the 
kind or species, is to have the chief means and 
power of self -enjoyment, and that to want 
them is certain misery and ill.” 

Shaftesbury distinguishes between what ho 
calls the “ natural affections ” and the pure 
self-affections, and maintains that perfection 
is n^acht'd by Imlance, an harmonious adjust- 
ment, between the two sets of impulses. Re- 
nunciation of all self -affections is as great an 
obstacle to complete self -development as is 
undue indulgence in the natural affections. 
Individualism straining to perfect development 
is the keystone of Shaftesbury’s theory of 
ethics ; ethical judgment partakes of a cultured 
adjustment of conflicting motives. 

Bishop Butler (1602-1762) gave a severer 
and more dogmatic outline to the lino of thought 
initiated by Shaftesbury, and developed on 
Shaftesbury's lines by Hutcheson. His religious 
temperament could not assent to what may be 
called such an {esthetic solution of the moral 
problem. He is rather fearful of leaving self- 
interest, even an enlightened self-intero^t, and 
the benevolent feelings to flght it out undeterred 
by more authoritative considerations, and ho 
insisted upon th(j regulative influonco of con- 
science, whoso claims were paramount. Con- 
science regulated the balance between motives 
as she regulated the action of those motives 
themselves. But Butler, like so many Intui- 
tionists before and after him, still left the 
problem of in what consisted that paii^ount 
sanction of conscience unsolved ; he asserted, 
though he did not explain, the moral intuitions. 
And in this omission to explain the moral 
intuitions lay the weakness €md the incom- 
pleteness of the Intuitionist argument. Hitherto 
the most explicit attempts to got beyond the 
conventionalism of Hobbes in defining the 
nature or principle of the sanction for morality 
had yet based its force upon man’s recognition 
of the consequences of reward and punishment 
attached to obedience and disobedience, and 
in so doing had merely substituted a refined, 
but not less egotistical obligatory motive for 
the oruder one. 

In Hume (1711-1776), we see that refinement 
of the egoistic motive carried almost to its dis- 
solution into altruism. Sympathy, the indi* 
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vidiial’s ability to feel with others in thoir plea- 
sures and pains, must be considered as the 
impulse to moral action. Adam Smith developed 
this theory of sympathy still further till with 
Bentham (1748--1842) and J.S. Mill (1806-73), 
the founder and the great exponent, respec- 
tively, of modem Utilitarianism, the principle 
of the greatest happiness of the greatest number 
is positively adopted as the principle of moral 
aot'on. 

Benthjigt’s system was based upon the 
assumption that it is possiblo to determine the 
pleasurable or painful consequences of actions 
in quantitative terms, the dotermining elements 
being intensity, duration, certainty, purity, 
fecundity, and extent (moaning the i\umber of 
people concerned). His ignoring of quality 
apart from intensity is expressed in ilio famous 
statement “ quantity of pleasure being equal, 
pushpin is as good as poetry.” 

On this basis, he made the most rigid quan- 
titative analysis of human antiun, and demanded 
that such a computation should always “ bo 
kept in view ” in arriving at ethieai judgments. 

Bentham did not ignore the possibility of 
individual and general happiness not coinciding, 
but his omission to supply definite guidance in 
such a contingency was evidently based upon 
his belief that with increasing uso of his coni- 
putative instrument men would retUiso rn<jro 
and more how iniimato the relation between 
private and general happiness was until the 
relation ultimately became an identity. 

John Stuart Mill and Utilitarianism.— It was, 
however, upon the principle of true altruism, 
with stress upon the repression of personal 
desires, that Utilitarianism in the liands of John 
Stuart Mill attained such strength. 

Iiifiuenood by tho humanitarianism of CoiiUe 
in Franco, and by the fervent austerity of his own 
convictions. Mill inVesUxl Bentham ’s doctrine 
with an almost religious grandeur, and secured 
for it an abiding place in political action. 

Moreover, he reinforced tho bare, calciilativo 
considerations of Benthcun by an appeal ti> 
sanction which the latter ignored, and claimed 
that the ultimate sanction of tho greatest happi- 
ness morality lay in man’s “ feeling of imity 
with his fellow-creatures,” a feeling which made 
the demand for harmony between private and 
general happiness a natural one. 

The power of Mill’s appeal to the average man 
lay possibly in its ecU^cticism, in its blending of 
the Stoic and Epicurean ideals with the pract ical 
ideals of the day. For, adopting tho Hedonistic 
st^dard. Mill yet preached the Stoic self- 
sacrifice as the best moans of arriving at personal 
happiness. Also the fniits of ptditical action 
and the example of his own life inspirc^d by such 
a creed cortributed to men’s acceptance of it. 

Mill further strengthened his system by 
reference to the Assooiational Theory, first 
propounded by Hartley. This theory accounted 
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for the moral feelings by dovciloping them, 
through tho infiuence of association and thfi 
habituiil tendencies which follow from associa- 
tion, from thoir original positions as meiuis to 
ends to ends in tBbmselves, in tho same way as 
the miser’s lovo of gold for its own sake is de- 
veloped fi-om his first love of gold as means to 
tho comforts which gold brings. Thus virtue, 
from having originally stood in the position of 
moans to tho attainment of desirable ends, 
comes to be loved for its own sake, and the force 
of habit is strong enough to induce men to 
pursue virtue oven when such pursuit is not 
likely to result in tho ends to which it was 
originally directed. The Assooiational Theory 
has now merged into, or been supplanted by, 
the Evolutional Theory which lies at the base 
of Herbert Spencer’s monumental system of 
thought, and which invests ethical judgments 
with a new relativism, a relativism of actions to 
ends, wrought by tho irresistible, onward forcos 
of univoi'sal evolution. 

The theory of inlieritanco from tho past, and 
inlioritanco ordereci by natural solection aiming 
at the preservation of tho species, introduces an 
additional ground for tho niaintonanco of the 
broad utilitarian argument, while, at tho same 
time, it removes tho standard of happiimss from 
tho sphere of immediate delinition to a remote 
region of absolute, objective future well-being. 

For the argument of evolutional ethics is 
roughly this. Morality is in moving equilibrium 
with external forcos. Tho dictates of moredity 
shift with tho ends to whicjli those dictates 
are directed. All our moral standpoints aro re- 
lative to certain dolinito ounsequencos, desirable 
and undusirablo ends, and as tho development 
of life proceeds, human conduct will tend to 
become more and more adjusted, without any 
deliberately avowed or moral intention in tho 
adjustment, to tho achievem(?nt of those ends. 
Tho consciousnoss of performing a moral or an 
immoral action will fade with mankind's grow- 
ing nearness to a perfect moral equilibrium 
\mtil eventually there will bo no conscious 
morality, no s(4f-ct>mpulsion, about action at all. 
Men will perform moral actions without recog- 
nising that they are moral, because they will 
have a clc^ar vision of tho identity between duty 
anti pleasure. To quote from Spencer’s Data 
of Ethics^ “ Living together arose because, on 
tho average, it proved more advantageous to 
each than living apart ; and this implies that 
maintenance of combination is maintenance of 
the conditions to more satisfactory living than 
the combined persons would otherwise have. 
Hence, social preseiwation becomes a proximate 
aim, taking precedence of the individual aim, 
self -preservation.” And in tho same revolu- 
tional way men will ultimately realise that a 
perfect morality presents to them their solo 
aflvantage. It is, after all, tho same thing as 
the theological conception, or indeed any 
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Ut-npian conception of an ideal society, “And 
there shall be no more pain, and sorrow and 
sighing shall floo away.” Only there is this 
dii'ference, that, as is not always the case with 
theological schoinos and Utdpias, the perfect 
condition will arise naturally, and by no inter- 
vention from without, upon a world hoary with 
sin, Tho ideals of the itiflividual will find them- 
selves fully realised in the ideals of the state ; 
tho distinction between egoism and altruism 
will bo lost, “ ought ’* will present no conflict 
of interests. Absolute Ethics then, in contra- 
distinction to Relative Ethics, is not concerned 
dir(3atly with the actual actions of actual mon. 
It is concerned with ascertaining necessary rela- 
tions between actions and their consequences and 
tho oorLSoquont deductions as to what conduct 
promotes the aims of an ideal society. Men’s 
eyes must strain forwards, and not backwards to 
a pro-existing perfection of which Plato conceived 
them to have dim memori(>H, towards the ideal 
of an absolute right in a so(;ioty y(it unborn. 

But tho Intuitlonist School had never ceased 
to oppose tho utilitarian and empirical and 
evolutional premises upon which this theory 
was built. They combated its conclusicuis, as 
they ha<i combated the various preliminary 
stages of Utilitarian thought, with tho same 
emphasis upon an intuitive moral faculty, the 
same holwt that man as a self-conscious being, 
distinct from the animals, is possessed of a 
knowledge of that good which ho alone of 
sentient oroaturos may aspire to and at last 
inherit. .They could not assent to a theory 
which viewed human existence only os part of 
tho whole of natural existence, dominated in 
every aspoc'/t by laws applicable to that whole. 
As they conceived the Supreme Being to bo 
apart from nature, so man, in whose spirit the 
divine was reflected, was also apart, free, by 
reason of this divine reflection to act, and, 
choosing his own ends,, to reach at last divine 
perfection. 

Starting with Price (1723-1791), who may be 
considered the first of the later Intuitionists 
which reacho<l its most influential expression in 
tho Scottish School, and is most allied to Kant’s 
groat ethical sjmtom which, though published 
in Cfijrmany contoinporaneously with tho writ- 
ings of Reid, tho founder of the Scottish school, 
was little known in this country until nearly 
fifty years later, wo find particular emphasis 
laid on the “ formal rightness ” of an act, 
unintentional consequences not afleoting tho 
merit or demerit of tho individual whevperforma 
tho act. The rightness of an act is essentially 
independent of ends other than the end of acting 
rightly, though Price does not deny, indeed he 
asserts, that the motives of self-love and rational 
boaevolenoe are right ones. 

Reid (1710-1790), unwilling to dissociate 
morfd values so entirely from non-rational 
iinpulst)s, still maintains that “no act can be 


morally good in which regard for tho right has 
not some influence. ’ ’ This fundamental tenet of 
all tho Intuitionists that formal rightness, apart 
from other ends, is tho essential standard of 
moral worth, that duty must l)o followed for tho 
sake of duty, involving tho notion of a Will free 
to resist the promptings of tho non-rational 
impulses and to choose tho path of duty, appears 
in tho Caiec/orical Imperative of Kant, “Act 
according to that maxim which you can wish 
to become a universal law.” 

This Categorical Imperative issued by the 
reason is an absolute command, based on no 
experience of the cx^nnciotion between end and 
memis which can only prompt a hypothetical 
imperative such as “ If you wish sucii and such 
a con8f3quonco then perform such and such an 
action,” but self-determined, following a law 
given only by itself, and as such purely formal. 
Actions which am willed on account of their 
consequences all prosiipposo the act of pure 
willing itself ; this pure willing is dcjpendont 
upon no empirical i3xp{3rien(!t3, no pc^rception of 
coiisoquencos, but upon nothing but itself, it 
follows its own laws and is autonomous. 

That solf-determiiiod law must bo of univei’sal 
application. It must dictate a maxim, a form 
of action. Hence tho cal-ogorical impc'rativo 
proscribing action which the agent is willing to 
800 univ(3r8alised. Wrong action is, therefore, 
that which cannot stand tho test of being 
potentially a universal law. Tho moral law 
being universally binding must bo capal>l<3 of 
universal a{)plication. Men’s actions, then, must 
be prefaced by consideration as to whether they 
could be willed to bo universal. Would a man 
fitc5al if ho thouglit that by stealing theft would 
become a universal principle ? Ethical con- 
Bidoration is not os a rule a habit of criminals, 
but it may be saiil that in general they do not 
desire that tho law which they have brt)kon 
should not bind other people, by whose deference 
to it they profit. Their chances of success in 
performing wrong dooLls would bo minimised if 
all people, without exception, acted likewise. 

Fr(3m this conclusicjn Kant dtniucod tho 
absolute value of tho moral law, wlicjse demands 
are fulfilled irrespective of consequoncos. Its 
value lies in itself. It is not for what it does, 
but for what it is that it compels obedience and 
respect. Honco Kant^s recognition of th« 
dignity of man who obeys that absolute law, 
man who is its agent and its moans of expres- 
sion. “ So act as to use hiunanity in yourself 
as in others, always os on end and never as a 
means.” 

Kant thence developed a strict, almost for- 
bidding, system of morola ; since in his eyas the 
introduction of unrationol impulse os a motive 
to action degrcided the morej value of the 
action. Duty alone must prompt men’s actions. 
The natural impulses are not in themselves 
either moral or immoral, but they become 
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immor^ whon they prompt the nogloct of the Moalism of HeRol, which has funiiahod tho basis 
moral law. i’ho idea of duty iov i(,s own stern fi>r tho traiisooudeiitalisin of rocoiit timon. 

Bake viBUiUwes a rcliniiWH Deit.y, and iipprosneB It remains now to review this brief sketch of 
trm mind with soinething of the deaUily chill tlm coui*se of c^ihical thought from ancient imtil 

which Frederick J^tyers tells us he felt when modern timt^s in order to emphasize, still more 

walking with George Eliot, the great Positivist, briefly, w’hat luva boon and still is, one of its 

on a rainy^ evening in the Trinity Follows* supreme issues. Distinct from tho issue con- 

garden at Cambridge, she talked of God, im- corning tho arntetU of Good, as to whether 

mortality, and duty, and “ prmiounced with Hedonism, either in its egoistic or altruistic form, 

toiTible earnest uosH how inconceivable was the either declaring tho sole motivo to human action 

first, hon^uiibclifjvable^tho second, and yet how to bo the desire for pleasure for ourselves or fop 

peremptory t,ho third.*’ others, satisfactorily and completely defines that 

Put Kant believed in God and immortality, content, there is another issue, the question 
belief in them w'as witlihim, an a priori necessity, of the Moral ConsciouHncMs. 

and rested upon tho ideas of jmre reason which The influence of Thomas Hobbes, tho founder 
tho spcxHilativo rciason could nut toucli. Nono of the modorn Hedonistic school, or of the 
tho loss his morality is a grim one, partaking of tendencies which found their expression in his 
tho s(.*lf-re})ression of tho Puritan and the Stoic. system, was so far-rc^aching that the question 
English grasp of Kantian doctrines was, as of tho contimt of Good never, as far as tho 
before inoiitioned, a belated one. Wlion she eighteenth century was concerned, came into 
ultimately sihzikI them, Kant was dead, and tho forefront of discussion at all. It lay more 
later Gi'rmau philosophers, of whom Fichte, or less obscured bi'hind other questions until 
SclK'lling, and Hegel wore tho chiiif, had trans- tho great extension of utilitarian thought in 
formed fCant’s system in various ways. the nineteenth century and the elaborate 

Hegel (1770-1831), who alone of these three restatement of the altruistic-hedonistic basis by 
exerted any xirofound infiiionco upon English Bentham and Mill roi)rovokod tho original 
ethical thought, and w’hoso teachings are conflict. 

largely reflected in the writings of the Oxford Basis of Moral Judgments. — ^The prominent 
T. H* Green, the author of tho Prohujorneiia to eighteenth century question was as to the ba»iH 
EthicH, insistiKl mion tho harmony between the of moral judgments, as to whether moral 
Universal Will as realised suhjc^ctivoly in tho judgments wore psychologically relative or 
individual and the Universal Will as realised eternally and immutably iixixi. And as there 
objectively in tho society of which the in- wore tw'o main answers to this question, so theit) 
dividual is a rnombor. In tho common con- evolved two distinct conceptions of Iho moral 
sciousness, or Hittlichkeit, of tho community consciousness, though not always explicitly 
the Universal Will is realised, and morality expressed in the writings of moral philosophers, 
consists in iho harmony between tho sulijoctivo The first concejition which lay behind most of 
disposition of tho individual and the dt'.mands the writings of tho intuitional kcIuhiI of moral 

of that Sittlichkoit, a harmony obliging, if philosojihors, and which attained full expression 

necessary, a subjection of tho individuars con- in Kant’s Categorical Imperative, was that the 
sciousness of right to tho witier objective con- basis of moral judgments lay in tho Reason, 
sciousness. That wider consciousness which is that Reason w'ithout any regard to empirical 
realised in tho State caimot bo iinderetood with- motives decides what is right and wdiat is 
out reference to history, which alono can present wrong. 

it in its proper relation to tho full manifestation Tho second concejition considered moral 
of what Hogel calls the objective sjiirit of tlie judgments to proceed from a special moral 

universe. Tho history of hiuiian tliought and sense ” as capable t^f deciding on right and 

human action thus presents an unfolding of tho wrong as tho other bodily senses wore to decade 
absolute, and every particular stage? has its reality upon taste, smell, sight, hearing, and touch, 
in so far as it manifests itself os a stage in tho Hutcheson, who with Shaftesbury, was the 
•procession of the Whole. founder of tho “ moral sense ” school, conceived 

Isolateii, a particular thing, a particular the moral sorLso to bo an original, innate faculty 

action, has no reality. There is no rraZ separate- for ethioid decisions, and ra^e feeding for the 

ness. Only as part of an evolving wlitde, can good a kind of wsthotic fooling comparablo to 
things and actions be apprehondod aa real. fooling for tho beautiful. 

And the end of evolution is the awakened The significance of these two doctrines is 
consciousness of in what our whole self con- most important. On the one side wo have 
sista, not in a narrow egoism, nor in a less ethical judgm(?nta referred to and rooted in 
narrow social self limited by personal interests, intellootual eognition ; and rc?sulting in an 
friends, and things, but in the whole illimitable objective right and wrong, indopondent of 
environment of physical life. “ Realise thyself personal considerations ; on tho other side, 
as an infinite whole, as a member of an Infinite wo have moral judgments identified with aU 

Whole.” Such, roughly, was iho absolute those judgments which are cntir<‘ly dopeudont 
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upon personal feeling and emotion. Objectivity 
of right and wrong is at once destroyed. On 
the one hand, we have a law which is not, in 
Kant’s words, “ empirically knowable,” which 
neither pleasure nor pain can alter by a hair’s 
breadth, immensely strong in its absolute 
independonoo of empirical considerations ; on 
the other, wo have a jtidgrnent swayed by 
transient feelings and impulses, as incapable 
of being determined save by actual empirical 
considerations which vary in each individual. 

Now it is upon the answers to this questhm, 
with its far-reaching destructive consequences 
in the one case, and its possibilities of construc- 
tion in tho other, that our views of the value 
of the study of ethics must depend. 

The Problem of Ethics. — If wo believe that 
there is no such thing as objective right and 
wrong, that what is true for one person may bo 
equally untrue for another, that moreover there 
is no stability about our own personal moral 
judgments, can wo with any sincerity, any 
hope of finding practical guid^mce, devote 
ourselves to ethical study ? Is not such study 
superfluous, since there is no possibility, uy)on 
our assumption, of arriving at objective de- 
cisions concerning tho matters with which 
ethics deals. 

If, on tho other hand, we do believe that 
right and wrong can be objectively determined, 
that the moral law reveals them to us, then we 
are jusbifled in our pursuit. 

We need not go to ethical treatises for assist- 
ance in answering this question. In our own 
minds we do find tho conviction that, in spite of 
all the difficultioa that attend ethical decisions 
in particular cases, there is an infallible right 
and an infallible truth, that we can distinguish 
between “ counsels of prudence and sagacity 
and the absolute command of the moral law. 

Still there is a connection which Kant refused 
to recognise, so completely did ho abhor tho 
emotional side of human nature, between the 
moral law and the emotions and which in no 
way detracts from the worth of tho Rationalistio 
h3q>othesis. 

Moral judgments, though they may proceed 
from Reason, are not necessarily at war with the 
emotions. Common sense revolts from tho ex- 
treme statement that notions are stripped of all 
moral value so soon as they are done from 
natural inclinations. Price in his Review of the 
GhieJ Qtiestiona and Difficvltiea of Morals 
maintained this extreme view, and its adoption 
by tho sterner Rationalists is answerable for 
much of the support given to the Emotionalist 
argument. Personal emotions should no doubt 
bo subordinated to tho dictates of Reason, but 
the absence of these in a condition of pure dis- 
interestedness need not be insisted upon as the 
sole determinant of moral worth. Because we 
are prompted by love for our neighbour as well 
aa by a sense of duty towards him, our neigh- 


bourly actions are not less moral. Love 
glorifies duty ; it is not as Kant declares a mere 
consequence of it. Moreover in the modern 
world especially, our contact with our fellow- 
croaturos is so close and the appeal to tho 
emotions everywhere so pressing that the man 
who can insulate himself from all emotional and 
social influences may by that very process of 
insulation deprive himself of the knowledge of 
the facts concerning which he must act. 
Capacity for feeling has not got to exter- 
minated ; Reason’s business is not to eradicate 
feeling but to control it. Without feelings, 
there could, in no tme sense of the word, be 
experience, and tho rational Rationalistic 
argument docs not maintain as Kant’s doctrine 
of tho Categorical Tmporativo is sometimes in- 
terpreted to maintain that Reason is capable of 
arriving at m(n*al jiulgmonts without any regard 
to experience whatever. Such an interpretation 
would involve a conception of a hard-and-fast 
morality as destructive in its consequences as 
the pure emotional conception. 

COURSE OF READING 

Logic. — ^The elementary principles of de- 
ductive and inductive logic cannot bo found 
treated more simply and in a more scholarly 
manner than in Jcivons’ Elementary Lessons in 
Logic, in tho same author’s handbook in the 
science primors published by Mcu^millan, or in 
Principles of Logic by Stanley Williams (Jack). 
Tho stuclcmt may also care to acquaint himself 
with the different views concornirig tho subject 
matter of logic, as to whether it treats of lan- 
guage, or of tlio thoughts Ix^hind tho language, 
or of tho things ti) which tho thoughts apply. 
In support of the first view, tho introduction to 
Whatelcy’s Logic may be read, while the student 
may go to Sir William Hamilton’s Lectures on 
Logic (Lecture I) for tho second view, and 
should also read that part of Mill’s Examination 
of Sir William Hamilton's Philosophy wherein 
this view is discussed, and the third view which 
is Mill’s brought forward. 

In the study of Terms, the simplest part of 
the threefold division of logic, Mill’s chapter on 
Names in his System of Logic should be read, 
and Watt’s Logic (Chapter IV) has a very careful 
analysis of ambiguous words, their classes and* 
causes. Mill’s doctrine of Connotation should also 
be studied in his System, as well as Hamilton’s 
Lecture (VIII) on tho Extension and Intension 
of Terms. For some insight into the processes 
which shape language and cflieot the intension 
and extension of terms. Mill’s ohapter on The 
History of the Variations in the Meanings of 
Terms should be read, while all philological 
reading will deepen the student’s appreciation 
of the significance of the words he uses. Bain’s 
Logic should also be referred to for the rules of 
Definition and Classification. 
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Coming to tho groat question of tho nature and 
import of propositions or tfie theory of the 
predicablos, tlio student should read Mill, 
Chapters V and VI. Sir W. Hamilton’s Lectures, 
VIIX and Xlli, and also refer to Mill’s iSjcamina^ 
lion of Hamilton, but he is warned that the 
discussion is a metaphysical one and that in 
consequence he w^ould do well to defer reading 
on this point until later. 

Hamilton’s Lectures, V ami VI, on tho I^aws 
of Thomzht, should bo read, but tho average 
student will find tho ordinary text -book treat- 
ment suflicient for his purposes, and tho same 
advice applies to reading on tho subject of the 
moods and figures of tho syllogism. 

Do Morgan’s For^nial Logic is recommended 
particularly for the chapter on Fallacies ; if tho 
student wishes for some entt3rtaitiiiig specimens 
of the fallacy of Igimralio Elcnchi ho will find 
them in Sydney Smith’s famous Noodle's 
Oration. 

Hamilton’s Lecture XIII and Mansers 
Aldrich will assist tho study of hypothetical 
and disjunctive syllogisms. 

After Jevona the student should read Fowler’s 
Inductive and Deductive Logic, whit^h is more 
difficult than Jevons’, and Keynes’ Formal 
Logic, still more advanced. Venn’s Empirical 
Logic, a treatise on tho logic of chancc% and 
Boole’s work on the algebraic tn^alment of 
logic, are recommended to the advanced student. 
Through these books the student will become 
acquainted with important v^ariations in the 
exposition of logical problems which the simple 
manual cannot prasont. The Port Royal Logic, 
Baynes* translation, ought to be studied, especi- 
ally on Method. Baynes’ own book should bo 
read for a clear exposition of the doctrine 
known as tho Quantification of the Predicate, 
though Jevons gives a good accoimt of it in his 
Elementary Lessons. 

For a sketch of tho origin and scope of logic, 
the reader will find an easy and popular survey 
in the introduction to Minto’s Logic. An inter- 
esting account is there given of the ciroumatanoas 
from which tho Aristotelian logic sprang, of 
the prevailing enthusiasm for dialectic disputa- 
tion, of the need then felt and responded to, for 
the invention of an accurate instrument for 
pursuing this intellectual pastime. Tho main 
• lines of the Sooratio methods and the principles 
of what have ever since oonstitutetl coherence 
in an argument are graphically indicated. 

A knowledge of those circumstances which 
above eX\ required consistence from the syllo- 
gism, is indispensable to the realisation of the 
genesis of inductive logic which, after the 
media 3 val logic which was still concerned wdth 
detecting inconsistencies rather than untruth 
in dogmatic arguments, sprang from the need 
of an instrument to discover truth by empirical 
methods. 

The introduction to tho inductive section of 
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Minto’s Logic admirably summarises tho rise of 
the inductive method, of tho history of which 
the student, in coming to inductive lo^c, ought 
to know something. Lord Bacon is commonly 
supposed to be its foimder, as ho indeed claimed 
to be, in calling his groat w'ork tho Novum 
Organum, but long before Bacon’s time there 
had been men who assorted his aims. And in 
so far tis the Novum Organum declared that no 
now knowledge was to be won by tho syllogism, 
which was only useful as a controversial or 
demonstrative irisiriunent, and that to got 
fresh knowledge logical method must reverse 
itself and proceed from particular facts instead 
of from theoretical data, it was but advancing 
an argmnont which many eminent men before 
Bacon had advtuicod. Whewell’s History of the 
Inductive Sciences gives a wide survey of these 
earlier pioneers, of whom Roger Bacon, a 
Franciscan friar of tho thirteenth century, is 
recognised as tho chief. It was Roger Bacon 
who dechirod that of the two modes of knowing, 
argument and experience, only experience 
coukl give certain knowledge, and tliat Aristotle 
had better be burned if ho were going to be 
accepted without iruiuiry. 

But Lord Bacon was the first to insist upon 
the necessity of a definite method of investi- 
gation, an ars inveniendi, for the discovery of 
tho new knowledge. Observation and experi 
ment had boon asserted as necessary before, 
particularly by tho groat Franciscan, by Gilbert, 
by Copernicus, Galileo, and many others whose 
names can bo road in Whewell, but a definite 
method had never been laid down. Bacon 
w ent beyond these men in his Nov-usn Organum, 
when he undertook to furnish a complete 
instrument by means of which man should be 
able to arrive at the secrets of nature. 

All tho “ idols,” or pervereions of experience, 
must, ho declared, bo abolished ; tho mind 
must bring an unbiassed judgment to b€3ar upon 
facts. {Science must turn away from tho fruit- 
k^HS discussion of conceptions to tho things 
themselves in order to acquire that lasting 
liiiow lodge which is power. Man can only 
dominate tho world by knowing the world. 
The student cannot do better than read at 
least tho opening i>aragraphs of the Nomm 
Organmn (Fowler’s edition), as the principles 
which those instil have been the principles of 
oil scientific discovery. 

To tho defects of the Baconian method Mill 
directed mucjh eriticism in tho third book of 
his system, tho points of which criticism are 
well brought out in Chapter XXX of Jevons’ 
Elementary LeJisons, Minto also siipplies a 
useful criticism of Bacon’s undue stress upon 
tho sufficiency of induction for an instrument 
to knowledge, and treats of the relation of 
Mill’s System of Logic both to the Aristotelian 
logic and to contemporary logicians and scien- 
tists. No study of Mill is complete without a 
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study of his great contemporaries, Horschel, 
VVliowell, Hamilton, and Whateley. Herachel’a 
Discourse on the Study of Natural Philosophy 
should be read. The student ought to read 
the whole of Mill's third book. In regard to 
hia chapter theroin, “ On induction improperly 
so-called,” it should be remembered that there 
is considerable disagreement between Mill’s views 
and the views of other logicians. 

Hamilton’s Lecture XVII and the Appen- 
dix on Induction and Example are also valu- 
able. 

For those students who are prepared to plunge 
at onoo into the study of the intimate relation- 
ship between metaphysics and logic, Windel- 
band’s History of Philosophy, particularly that 
section of it dealing with the systematic period 
of Greek philosophy, will be fotmd a useful 
guide. But the average student is advised 
to defer this stage of his approach to logic until 
ho IS fairly well acquainted with the other 
branches of philosophy, at any rate with meta- 
physics. 

Metaphysics. — No better introduction to the 
study of philosophy, and t<; those profound 
metaphysical problems which lie at the foun- 
dation of knowledge, could be found than Mr. 
Bertrand Russell’s Problems of Philosophy in 
the Home University Library. After reading 
that little book, the student will have a clear 
view of the issue between materialism and 
idealism, and may with advantage turn to 
study the aspects of it in the writings of those 
philosophers who have markedly determined 
the course of its development. 

Modern philosophy, tis has boon said, begins 
with Descartes, and in Descartes’ Meditations^ 
which can be road in Haldane and Ross’s excel- 
lent translation, the philosopher traces his 
mental progress from the wide scepticism with 
which he began his reflections to the famous 
“Cogito, ergo sum,” and to the consequent 
implications of that conclusion in the theory of 
innate ideas. 

Descartes, in Blackwood's series, by J. F. 
Mahaffy, is also recommended, while Professor 
Caird’s essay in the tenth edition of the Enoy- 
clopmdia Britannica, on Cartesianism, gives a 
comprehensive view of Cartesian philosophy 
and of its relation to the other currents of the 
philosophical thought of the time. But this 
essay is pc^rhaps too advanced for the beginner. 

From Do8cart(w the student should, at first, 
proceed to Berkeley’s Dialogues between Hylas 
and Philonus, which constitute the first con- 
sistently developed presentment of the idealistic 
standpoint and show an extraordinary dexterity 
of argument. Again the student should refer 
to the Blackwood serii^s of philosophical classics 
for Professor Friiser’s Berkeley, and may tUso 
read the same author’s memoir of Berkeley 
which is prefaced to his edition of Berkeley’s 
vrorks. Of those works, besides the Dialogues 


above re to, tho Treatise on Human 

Nature is ^ ^s for tho beginner tho most 
interesting. 

Lock ^ Essay on the Husnan Understanding 
and Frwlr’s monograph on I^cke (Bhickwood’s 
series) are also advised beforrf going on to 
Hume, Eyvquiry concerning Human Under- 

standing, advancing from Locke’s sensationalism 
in a now direction, brought the idealism of 
Berkeley to a standstill and plunged eighteenth- 
century thought into a profound i^pticism 
from which Kant, on the one liand, and the 
Scottish school of philosophy on tho other, 
revived it. 

Kant’s works are difficult to road, though 
tho Prolegomena to every future metaphysic 
should be attempted. A clear summary of 
Kant’s great system and an able criticism are 
given in KatU by A. D. Lindsay in tlie People's 
Books ; Professor Wallace’s monograph on Kant 
ami (’aird’s Philosophy of Kant are also recom- 
mended. 

More advanced treatment of Kantian philo- 
sophy is found in Adamson’s Lectures on the 
Development of Modern Philosophy, and those 
lectures also contain advance jd treatmemt of 
Descartes, Locke, Leibnitz and other pre- 
Kantian philosophers. 

An excellent comparative survey of Kant's 
doctrines and those of Reid, tho great Scottish 
philosopher and founder of tho common-sense 
school, is given in Seth’s Scottish Philosophy, 
whose chapters on Descartes and Locke?, anc^ 
the scepticism of David Hume, are admirably 
pointed and supply a clear view of the ground 
from which Reid started. Tljje chapt(?r in tho 
some book on tho relativity of knowledge is so 
brilliant in its luc.idity and literary form that it 
might|pven bo read by the student immediately 
after reading Mr. Bertrand Russell’s text-book 
first quoted. 

J?rofe88or Seth's lectures on Hegelianism are 
extremely stirmilating and comprehensive of all 
that the Hegelian theory embodies, especially 
from a religious standpoint. The two volumes 
on Hegel and Fichte in the Blackwood series 
by Fraser and Adamson respectively are also 
recommended. Gaird’s Introduction to the Philo- 
sophy of Religion and F. H. Bradley’s Appear- 
ance and Reality should also be read ; they are 
in sympathy with the idealistic Hegelian inter- 4 
pretation of Kantian principles. 

Though tho student is advised to confine his 
studios at the outset to modem philosophy, he 
should afterwards acquaint himself with the 
outlines of the beginning of metaphysical 
thought in early Greek philosophy. There are 
many histories of philosophy in which these 
outlines can be studied. A. W. Bonn’s The 
Greek Philosophers gives full, clear treatment, 
and Burnet’s Early Greek Philosophy is also 
useful, while for an essentially individual presen- 
tation of tho platonic idealism, Walter Pater’s 
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Plaio and Platonimti may bo road in conjunction 
with Plato 'a Republic and tlio Dialogues. 

The chapter on “ Conceptions of Being in the 
Cosmological Period of Greek Thq||tt||j|;it/’ in 
Windelband’s History of Philosophy^ trdwatod by 
J. H. Tufts, iLEUidles tho historical do^iHopmont 
of early metaphysics in an original and mtorest- 
ing way. Indeed Windolband’s History may be 
recommended os a work of general reference to 
the student who wishes to view the intor- 
relationrl^ip of tho different branches of philo- 
tophy from tho standpoint of tho whole scionco. 
Ueberwog’s History is another reliable work of 
reference, and so is Baldwin’s Dictionary of 
Philosophy. 

Psychology. — ^The student should begin his 
study of psychology with either Psychology by 
Watt G^Goplo’s Books), William James’ Prin- 
ciples of Psychology or his Binaller text-book, or 
Titchener’s TcAct-hook of Psychology or his shorter 
Outline^ and with regard to the James* book, 
tho student is advised to follow tho author’s 
directions in tho pn^face as to tho omission, on 
first reading, of certain chapters. 

The physiological prosuf)positions of any of 
those books may, as Professor James himself 
says, l>e stiidied in any standard text-book of 
anatomy or pliysiology, citing H. N. Martin’s 
Human Body and G. T. Ladd’s Physiology in 
particular. 

An oxtnmioly infonning littlo text-book on 
Ph ysiologicxil Psychology has boon recently pub- 
Jishod in the Temple Primers by Professor 
McDougall, whose book Psychology is also 
recommended, as well as tho same author’s 
book Body and Tho introduction to this 

text-book gives an admirable presentment of 
tho hypothesis underlying modem exporimonial 
methods, and the sketch of the norvouSiiPystein 
and its functions which is tho subject of tho 
first chapter should enable the student to skip, 
at first, the dotailwi exposition of tho fimctions of 
the brain and somo general conditions of brain 
activity to which .Tames’ opening chapters are 
directed, and to start with his extraordinarily 
illuminating chaphT on Habit. 

Wimdt’s Ouilines of Psychology aiui Kulpe’s 
Psychology should ultimately bo read, but neither 
of those books is easy reading for tho beginner, 
and if the student masters either James t^r 
• Titchencr he will bo well launched into his 
subject. Indeed it is almost a work of super- 
erogation to offer advico for siibsoquont reading, 
for James* references to physiological writing 
are so copious and his survey of tho whole field 
so complete that the student can hardly fai o 
his own accord, supposing him to bo interested, 
to go directly to some of the innumerable 
authorities mentioned in ordt'r to supplement 
and to ptmngthen his knowledge. Titcheners 
toxt-book, too, supplies most comprehensiyo 
bibliographical notes, amounting almost to 
brief historical digests of the genesis and de- 


velopment of tho various views propotmdod, 
at tho end of each chapter. Tho bulk of these 
references will, however, bo foimd too advanced 
for tho ordinary student. 

As psychology examines all tho conditions 
and phemomona of consciousness, it is manifestly 
concerned with the study of tho individual cou- 
Bciousnoss in special stages other than tho stage 
of tho adult mind. W. Preyor’s The Mind of 
the Child treats of one of these stages ; Adoles- 
cence, by Stanley Hall, treats of another. J. M. 
Baldwin’s Mental Development in the ChiUl and 
in the Race studies these stages genetically. 

Psychology also investigates tho abnormal 
consciousness, the behaviour of people who 
from obvious bodily defects, or in conditions of 
temporary or pormatic'nt mental dorangt'mc'nt, 
must be considercxl as deviating from the normal. 
Boolcs upon criminal psycJiology fall under this 
category, as also Rilw)t’s Diseases of Personality f 
a study of permanent mental derangement, 
Lombroso’s Man of Cenius, Moll’s Hypnotimn, 
Hart’s Abnormal Psychology, and many of tho 
publications of tho Society for J'sychical Ro- 
Rcaroh. In connection with abnormal psycho- 
logy, tho student should read the cliapter luider 
that heading in Professor McDougall ’s hand- 
book Psychology. 

Moreover, as the scope of psychology oxtorids 
beyond tho study of the individiuU hujuan mind, 
whether normal or abnormal, and includes tho 
study of tho collective hninati mind, its results 
in this direction may bo (jltissed under tlio head 
of social psycliology, which division is ably 
treated by McDougall in an Introduction to 
Racial Psychology, and in tho Roeuil Psychology 
of F. A. Ross. A particular aspo(;t of the 
abnormal colkjctivo or social consciousness is 
(ho subject of La Foule Criminelle of S. JSighelo, 
but this is not translated. 

In addition to the study of tho human con- 
sciousness, normal and abnormal, sijiglo and 
collective, psychology includes, as wo have 
s(M'.n, a study of the animal con8cit)usness. For 
this branch of tho 8\ibjoct, E. 'rhorndiko’s 
Animal Intelligcnoe and M. F. Washburn’s The 
Anvmal Mind aro recommended. 

It may be of assistancjo to the rc^ader to Icnow 
something of tho representatives of spiritualistic 
and materialistic psychology in the period of 
modern philosophy. 

Descartes was tho foimder of the modem 
spiritualistic school, his spiritualism was how- 
ever of a dualistiio nature, and it was Leibnitz 
who in his Monadology initiated monistic 
spiritualism. 

Hobbes was tho founder of modem materi- 
alism, but tlie mechanioal-matorialists of tho 
eighteenth century owed also much inspiiuktion 
to tho inconsisbrncy of D(^car1c*s’ doctrine ex- 
pressed in the arbitrary distinction which ho 
drew between tho oonsoioiisnoss of men and of 
animals. 
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Looke and Hume were the direct progenitbris 
of the Assooiationcd Theory first propounded 
comprehensively by David Hartley in • his 
eervationa on Man^ 1749, which showed how by 
the constant process of association the more 
complex emotions were developed from elemen- 
tary sensations. For a brief survey of Hart- 
ley’s doctrine the student may read the pages 
on Hartley in Sidgwick’s Theory of Ethics, 
Chapter IV. 

To Hartley’s work succeeded the elder Mill’s 
AncUysis of the Phenomena of the Human Mind, 
1829, and Associationalism reached its full 
development in J. S. Mill’s Examination of Sir 
William Hamilton's Philosophy, 1866. 

The asBociational theory is at the basis of the 
re^sm of Alexander Bain, whose works were 
The Senses and the Intellect, 1856, The Efnotions 
and the WiU, 1869, and Mental and Moral 
Science, 1868, and of the Principles of Psy- 
chology of Herbert Spencer. Lotze and Fochner, 
who were the forervuiners of modem experi- 
mental'psyohology, built upon tho spiritualism 
of Leibnitz. 

Ethics. — ^The student is advised to get a general 
idea of the history of ethics and of its njlation 
to metaphysiccd thought before embarking upon 
special writers’ individual views of the ques- 
tions at issue, either in ancient or in modem 
times. 

For this purpose Sidgwick’s Outline of the 
History of Ethics is recommended ; the student 
will learn from this book who have been the 
principal figures in tho development of early, 
medisoval, and modern ethics. He may not be 
^mpted to refer to original authorities in tho 
early period, €uid certainly not in the mediaaval 
period, but if he should be, for the early period, 
some of the Plato ditvlogues, particularly tho 
Qorgias, the Protagoras, and the Philebus, 
should be studied ; also the Repvblic of Plato 
and Aristotle’s Nichomachean Ethics. 

Coming to tho modem period and assuming 
that the student is desirous of first-hand know- 
ledge, tho following works embody the views 
of the most important moral philosophers : 

Thomas Hobbes’ Leviathan, wherein aU the 
activities of mankind are consistently reduced 
to tho impulse to self-preservation ; cdso the 
monograph on Hobbes in the Blackwood series, 
by Q. C. Robertson. Cud worth’s Treatise 
concerning Eternal and Immutable Morality, 
which set up against the “ selfish system ” of 
Hobbes, the innateness of the moral order. 

Iiooke’s Essay on the Human Understanding, 
which vehemently opposed the doctrine of 
Innate ideas but nevertheless insisted upon the 
iaot that tho moral law proceeded from a divine 



authority. Locke in the Blackwood sorioa, ii, 
recommended. 

Sliaftesbury’a “ Enquiry concerning Virtue and 
Merit, in the Characteriatice of Men, Manners, 
Opinwi^, and Times, insisting upon the natural- 
ness of the social affections and tho ^asthetio 
value of full self -development. 

Butler’s Fifteen Sermons upon Human Nature, 
assorting the overwhelming claims of conscience 
as an arbiter of moral issues ; also W. L. Collin’s 
Butler in the Blackwood sorios. . • 

Hutcheson’s System of Moral Pf^ilosophy, in 
which Shaftesbury’s theory of the moral sense 
was developed and invested with a full aesthetic 
radiance. 

Hartley’s Observations on Man, the trend o' 
which is indicated in the Course of Reading fo 
Psychology. 

Himio’s Treatise on Human Nature, whicli 
approaches ethics from a purely psychological 
standpoint, and, dismissing the assumption 
of an innate moral sense, explains the moral 
judgments by referring them to an extensive 
sympathy ; this view was further developed b;^ • 
Adam Smith in his Theory of Moral Sentiments. 
Hume by Profeissor Kuiglit is recommended. 

Price’s Review of the Chief Questions m 
Diffictdlies of Morals, wliich returned to tl o 
intuitional 8t>andpoint, whose views, as those 
of Roid in his Enquiry into the Human Mind, 
bear strong affinity to the i^iews of Kant. 

Kant’s Fundamental Principles of the Meta- 
physic of Morals, translated by T. K. Abbott 
in that author’s Kant's Theory of Ethics. The 
monograph on Elant in the People’s Books should 
bo read. 

For the more modem period, Mill’s Vtilitarian- 
Wfn,Grote*8 Examination of the UtilUarian Philo- 
sophy, Herbert Spencer’s Data of Ethics, Henry 
Sidgwiok’s Methods of Ethics, T. H, Green’s 
Prolegomena to Ethics are of course essential 
to a comprehensive survey, and, with regard 
to the Bohool of evolutionary ethics, Leslie 
Stephen’s Science of Ethics and Alexander’^ 
Moral Order and Progress should bo read. 

But the main points of present-day ethical 
discussion are brilliantly surveyed in Dr. 
Hastings Rashdall’s little book on Ethics in 
tho People’s Books, and present in smaller 
compass the views given in his Theory of Good 
and Evil. The student cannot do better than • 
study these books and under their guidance 
proceed to individual modem authors to whose 
writings they will introduce him. 

Professor Moore, the author of the Prindpia 
Ethica, has also written a useful guide. 
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